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ABSTRACT

Babies with low birth weight have slower growth and development compared to babies with normal birth
weight as they experience digestive disorders resulting in poor nutritional intake. If this condition lasts longer
without inadequate nutrition, children can be infected and experience stunting. This research aims to examine the
association's evidentiary basis between low birth weight and stunting. Inclusion criteria: Indonesian or English
articles published in the last 5 years; original articles focused on low birth weight on stunting incidence. This study
used PRISMA-ScR Checklist with 5 stages referring to Arksey and O'Malley. The article search used 4 databases:
PubMed, DOAJ, Wiley Online Library, and EBSCO. The result is a total of 16 out of 2704 articles obtained were
relevant and met the inclusion criteria. This review generated two themes: the factors and impact of low birth
weight. It can be concluded that babies with low birth weight significantly correlate with stunting incidence.
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INTRODUCTION

Stunting is defined by the World Health
Organization (WHOQO) as a developmental
problem in children caused by malnutrition,
repeated infections, and inadequate
psychosocial stimulation®. Meanwhile,
UNICEF defines it as a developmental delay in
which children are short for their age due to
malnutrition or health interfering with prenatal
and postnatal development. Stunting is
children's height <-2 standard deviations in the
growth chart?.

Stunting has become a global issue and
challenge. The World Health Organization
(WHO) reports that the global prevalence of
stunting in 2020 was 149.2 million or 22%. In
2019, the highest stunting incidence was in
African countries (55%) and Asian countries

(51%)2. According to the 2021 Indonesian
Nutrition Status Survey (SGBI), the stunting
prevalence in Indonesia was 24.4%°% This
figure has not met the government's target for
2024 set out in the 2020-2024 Medium Term
Development Plan and Presidential Regulation
No. 72 of 2021, namely below 14% 3,

Some factors affect stunting in
developing countries such as low birth weight,
mother's education levels, household income,
and sanitation®. Babies with low birth weight
affect 20% of the stunting incidence®. LBW
infants have a birth weight of less than 2500
grams, regardless of the underlying cause or
gestational age®. LBW is a serious problem,
contributing to high infant morbidity and
mortality. Infants born prematurely or with a
low birth weight are more likely to develop
stunting, which can lead to death’.
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Babies with LBW experience slower
growth and development as they have
experienced intrauterine growth retardation
(IUGR). Therefore, babies with LBW have
slower growth and development than those with

The review asks, "What is the latest obstetric
scientific evidence regarding the relationship
between low birth weight and stunting".

Table 1. PEOS Framework

normal birth weights. Babies with LBW can P(Population) E(Exposure) O(Outcome) S(Study)

experience digestive disorders because they Stunting Low birth Association Any
don't function properly, resulting in incidence weight articles
malnutrition and electrolyte imbalances. The discussing
process of breastfeeding also becomes low birth
problematic as the baby is small and weak, has weight
small digestive organs, and cannot suckle and
properly. Thus, if this situation last longer with stunting
inadequate or inappropriate nutrition, children incidence

are often infected and experience stunting®.

Stunting, directly and indirectly, affects
children in the short and long term. Stunting
affects low birth weight, hinders cognitive
development and achievement, and limits
chances of living into adulthood®. Short-term
effects can cause problems with brain
development, intelligence, physical growth, and
metabolic disorders. Long-term effects can
cause a decrease in cognitive skills and learning
success, weakening the immune system so that
children are easy to get sick, obesity and
disability in old age®.

A study conducted in Seberang Ulu 1
Sub-district, Palembang in 2020 revealed that
newborns with a low risk of stunting were 2.9
higher than normal newborns®.

The Scoping Review aims to determine
the association between low birth weight and
stunting incidence.

METHOD

The review used a scoping review
technique as the sources used varied from some
articles. Scoping reviews are used to identify
information gaps, make systematic
assessments, and determine the impact of
decisions™. The PRISMA-ScR Checklist was
utilized for this scoping review*?. Arkshey and
O'Malley's stages covered identifying research
guestions, identifying relevant articles,
selecting articles, mapping data, and presenting
data/results, discussion, and conclusions.

Identifying research questions

This research utilized the Population,
Exposure, Outcomes, Study (PEOS) framework
to locate articles, establish inclusion and
exclusion criteria, and identify relevant articles.

Identifying relevant studies

The search strategy according to the
research questions and objectives, the
researcher determined the inclusion and
exclusion criteria as presented in the following
table:

Table 2. Inclusion and Exclusion Criteria
Inclusion Criteria Exclusion criteria

a. Articles in a. Review/Opinion
Indonesia or Articles
English b. Books

b. Original research c¢. Reports
article d. Guideline

c. Articlesrelatedto e. Final assignment

low birth weight (Thesis)
and stunting
incidence
d. Articles
published in the
last 5 years
(2018-2022)

Avrticles search used some strategies:
keywords, medical subject headings (MESH),
truncation, Boolean operators (OR, AND, and
NOT), and keywords in British and American
English. The search involved four databases
(Pubmed, DOAJ, Wiley online library, and
EBSCO and supporting websites) to determine
the scope of this review. Meanwhile, gray used
the World Health Organization (WHO), and the
United Nations International  Children's
Emergency Fund (UNICEF). The keywords
used in the search for articles were low birth
weight infant* OR low birth weight* AND
stunting* OR growth disorder* OR stunted*
OR malnutrition* OR undernutrition* OR
nutritional deficiency*. Besides, the researcher
included a five-year filter (2018-2022) as well
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as the kind of original research publications.
Then, the search results were downloaded and
saved for future reference.

After gathering the evidence, a critical
appraisal was conducted using the Joanna
Briggs Institute (JBI) framework. The
predetermined criteria were used to choose the
data.

Selecting the Outcome of the Study

The selection of articles found 2704
articles consisting of 572 articles from PubMed,
446 articles from Wiley online library, 406
articles from DOAJ, and 1280 articles from
EBSCO. The next step was inserting the articles
into Mendeley software and finding 30

research publications in whole to determine the
applicability of research articles. Eleven related
articles were obtained. The articles search
process can be seen in the following PRISMA
Flowchart:
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abstracts, doing a scoping review by reading
Table 3. Data Charting
No. Author, Population, Data Type of Research Results
Year Sample Collection
Al  Saimin et Population: 64 Low birth case control The results of the study
al., 2019'® children aged 6-59  weight baby obtained an odds ratio (OR)
months. data: value 0f 5.923 (> 1) indicating
Sample: 16 cases  documentation, that a history of LBW was
and 48 control medical record significantly a risk factor for
Weight: malnutrition with a lower
Anthropometric limit of 1.724 and an upper
measurement limit of 20.346
A2  Adedokun Population: Demographic cross-sectional The results showed that the
&  Yaya, Womenaged 15to and Health likelihood of experiencing
20211 49, and children Survey stunting increased by 25%
aged 0 to 59 Questionnaire and 83%, respectively for
months. and interview children born with average
Sample: 189, 195 weight and children with low
children aged 0-59 birth weight <0.001. While
months the likelihood of stunting
incidence decreased by 75%
for children younger than 12
months and it increased by
12% for children aged 12-23
months.
A3  Ansuya et Population: 1485 Demographic case control study  The results showed that being
al., 2018% children perform underweight was significantly
Sample: 570 Economic associated  with  parents'
children (190 status socioeconomic status, birth
cases and 380 measurement weight <2000 p<0.002,
control) scale semi- recurrent diarrhea, recurrent
structured risk colds, and coughs, worms,
factor and pre-lacteal feeding.
questionnaire
and
anthropometric
measurement
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No. Author, Population, Data Type of Research Results
Year Sample Collection

A4 Ferreira et Population: 1992 cross-sectional The results showed that in 1992,

al., 2020 (1231 children), surveys 2005 and 2015, the prevalence of
2005 (308000 stunting reached 22.6, 11.2 and
children) and 2015 3.2% (85.8% decrease), while the
(328000 children) prevalence of  overweight
Sample: children reached 6.9, 7.5 and 14.9%,
aged 0-60 months respectively (115.9% increase).
1992 (n=1231), Based on the multivariate
2005 (n=1381) analysis, the following positive
and 2015 (n=988) associations with stunting were
Instrument: observed in 1992: age group >24
Survey, months  (28.3% vs 14.5%),
interviews, and mothers with >2 children (28.8%
anthropometric vs 12.8%), low birth weight
measurement (28.3% vs 15.7%) p-value <0.006
and mothers with low education

level (29.3% vs 7.2%).

A5 SK, B & Population: 750 Structured cross sectional The prevalence of stunting in
Rana, mothers with questionnaire children aged 36-59 months was
20217 children aged 36-  and 40%. The prevalence of stunting

59 months anthropometric reached 40%, which is very high

Sample: 731 measurement according to the WHO public

mothers/caregivers health  significance threshold

responded and (>40%). The results of the

completed the multilevel analysis showed that

survey low birth weight (p<0.001), birth
spacing, mother's age at delivery,
duration of  breastfeeding,
education level and mother's
occupation were risk factors for
stunting.

A6  Nshimyiryo Population: Anthropometric  cross sectional A total of 3594 children under 59
etal., 20195 12,793 measurement months consisting of 51% boys.

Sample: 3594 and growth The prevalence of stunting in all

children indicator children  reached 38%. In
unadjusted analysis, the
following factors were
significant: boys children aged 6—
23 months and children aged 24—
59 months compared with those
aged 0-6 months with low birth
weight p<0.01, short mothers,
history of deworming during
pregnancy, mother's education
levels, illiterate mothers and poor
households

A7 Sunguya, Population: Six TDHS cross sectional Results of the study showed a
B.F et al., 37,409 childrenin dataset namely 30% reduction in stunting over
201918 1991-2016 demographic 25 years in Tanzania. Factors

Sample: and health related to stunting were children
1991-1992 survey (DHS), living in households with women

(n=6587), 1996
(n=5437), 1999
(n=2556), 2004—
2005 (n=7231),
2009-2010
(n=6597), and
2015-2016
(n=9001)

Alids indicator
survey (AlS),
Service
temporary
assessment
(SPA), Malaria
indicator
survey (MIS),

as head of household (OR=1.16,
P=0.014), aged 24-35 months
(OR= 1.75, P=0.019), newborn
babies (OR=2.14, P<0.001) and

with inconsistent  or  no
breastfeeding (OR=3.46,
P<0.001 and (OR=4.29,

P=0.001). Children who live in
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No. Author, Population, Data Type of Research Results
Year Sample Collection

indicator urban areas have a higher risk of

survey (KIS) stunting (OR=0.56, P<0.001)

and National with caregiver education

Bureau of (OR=0.56, P=0.018), maternal

Statistics obesity (OR=0.63, P<0.001),

(NBS) highest wealth index (OR=0.42,
P<0.001), and among girls (OR=
0.77, P<0.001).

A8 Khan,Z &  Population: 13944  Secondary cross sectional Results showed that 44.4% of
Safdar, Sample: children analysis of toddlers experienced stunting,
2019% aged 0-59 months ~ 2012-2013 29.4% were thin, and 10.7%

(n=3071) PDHS data were thin. Children whose
Women who ever mothers live in rural areas

married aged 15-
49 years (n =
14,569)

(OR=0.67, 95%CI 0.48-0.92),
aged <18 years when married
(OR=0.76, 95%CI 0.59-0.99)
and have more than 3 times ANC
visits (OR = 0.61, 95% CI 0.38-
0.98) were less likely to
experience  stunting.  Low
maternal education level
(OR=2.55, 95%CIl 1.26-5.17),
short stature (OR=2.31, 95%ClI
1.34-3.98), low birth weight
(OR=1.67, 95% CI 1.14-2.45)
and the mother's BMI were
significantly related to the child's
underweight status. Children
whose mothers were uneducated
were more likely to experience
wasting (OR=3.61, 95% CI
1.33-9.82)

A9  Sartika et
al., 20212

Population:
Mothers of
caregivers and
babies whose
mothers
participate in the
previous study.
Sample: 559
children aged 0-11
months

Anthropometric  Cross sectional
measurement

and interview

Results of the study showed that
20.8% of the 559 children
experienced stunting. In the
model using LBW as a predictor
of stunting, children with a birth
weight of <2,500 g significantly
increased the likelihood of
stunting. children with diarrhea
in the last 2 weeks and infants
aged 9-11 months who did not
receive vaccination had
imperfect immunity. In the non-
LBW model, premature babies,
short mothers, and babies aged
9-11 months who did not receive
basic ~ immunization  were
significantly more likely to
experience stunting.

Al10 Giao et al.,
2019

Population:
children aged 12-
24 months
receiving EPI
vaccine in the
community health
center in

Ho Chi Minh City
Sample: 768
children

Questionnaire cross sectional
and
anthropometric

measurement

The results showed that the
average age of 768 children was
16.8 + 4.2 months, 51.7% of
whom  were  boys. The
prevalence of stunting and
obesity was (8.2%) and (10.7%)
respectively.  Stunting  was
associated with older age, lower

birth weight for boys and qirls,
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No. Author,
Year Sample

Population, Data
Collection

Type of Research Results

and mother's
(P<0.05).

occupation

All Binagwaho Population: all

et al., women aged 15-

2020% 49 years and
children under
five years
Sample:
National
representative
9696, 10,272,
12,540, and
12,699 households
with the response
rate of 99.5, 99.7,
99.8, and 99.9%
respectively from
2000, 2005, 2010,
and 2015

Interview and
anthropometric
measurement

cross sectional The prevalence of stunting in
under 5 vyears in Rwanda
declined from 2000 (47.4%) to
2015 (38.3%), although the rate
remained  relatively  stable
between 2000 and 2010. Factors
associated with higher stunting
rates were low birth weight, low
economic  status,  mother's
education levels, smoking and
male gender

After data charting, the quality of the

journal was assessed with critical judgement by
assessing the potential for methodological bias
or systematic error in the studies so that the
reviewer can consider findings based on bias?.
The articles were assessed using the JBI which
is a critical assessment instrument freely
available for investigating the methodological
limitations of primary research studies?.
Based on the assessment using Critical
Appraisal, the selected items had good quality
covering 9 articles with grade A and 2 articles
with grade B.

Diagram 1. Analysis by Article Grade

Grade A mGrade B

RESULTS

Based on the diagram above, the results
of the analysis by country showed that all
articles came from developing countries with 2
articles from Rwanda, 1 from Vietnam, 2 from
Indonesia, 1 from Pakistan, 1 from Tanzania, 2
from India, 1 from Brazil and 1 from Africa.

Diagram 2. Analysis by types of country
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Based on the diagram below, eleven
articles were selected quantitatively consisting
of 9 articles with the cross-sectional method and
2 articles with case-control method.

374



Diagram 3. Analysis by types of study

M cross-sectional

case-control

Mapping/Scoping
1. Geographical Characteristics

The systematic search results obtained
11 articles published between 2018-2022. The
articles come from some developing countries,

namely Rwanda, Vietnam, Indonesia, Pakistan,
Tanzania, India, Brazil, and Africa.

2. Thematic

The results of the review identified
some topics that are in accordance with the
focus of the review, namely:

Table 4. Mapping/Theme Grouping

THEME SUB-THEME
Factors 1. Agel467810
influencing
stunting
2. Number of children *
3. Birth weight 4
4. Economic status >6
Impacts of 1. Infection 3°
low birth
weight
2. Increasing infant Mortality
9
3. Stunting 1,2,3,5,7,8,9,10
DISCUSSION

According to the review results
involving 11 relevant articles, some articles
discussed themes that could affect LBW on the
stunting incidence.

Factors Affecting Stunting

Low birth weight is birth weight <2500
grams®. Low birth weight babies risk
developing conditions that hinder their
growth®®, Nutrition is important at every stage
of a person's life, from before birth to older

people. Infants and toddlers are vulnerable to
malnutrition®.

Malnutrition causes disorders in
children's growth and development, which can
continue into adulthood if not treated soon. This
study shows that most children with stunting in
the coastal areas of Southeast Sulawesi are aged
25-48 months®3, The research results are almost
the same in Rwanda, Vietnam, Pakistan,
Tanzania, India, Brazil, and Africa, where the
prevalence of stunting in toddlers is high. When
children grow, the prevalence of stunting
typically rises to its peak between 24 and 35
months and then declines®®.

Economic status influences stunting
incidence. Children from low economic status
have a higher chance of being short and thin
than those from high economic status®*. Child
nutrition suffers due to poverty because poor
households do not have the financial ability to
buy and eat foods high in vitamins and minerals
that can enhance children's health. However,
rich households can access these foods, greatly
supporting growth and development®. Thus,
better socioeconomic conditions and promoting
global access to health and education are the
basic strategies for reducing stunting
incidence!’.

The number of children also influences
stunting incidence, as "mothers with three or
more children" contributed to malnutrition.
Referring to the 1992 and 2015 surveys, more
education expenditure is required to improve
population health standards. It is predicted that
moms will have less time to care for their
children and have poorer per capita availability
regarding the higher frequency of stunting in
children whose mothers have three or more
children?®.

Impacts of Low Birth Weight

Low birth weight infants are more
vulnerable to illness, stunting, and possibly
neonatal death. Babies with low birth weight are
more susceptible to infections such as diarrhea
and lower respiratory tract infections and have
a higher risk of complications such as sleep
apnea, jaundice, anemia, chronic lung disease,
fatigue, and loss of appetite than those with
normal birth weight. Low birth weight can also
cause infant death?'. Besides, the infection can
also cause malnutrition, which makes children
more susceptible to infectious diseases and
increases the risk of growth delays®®.

Babies with low birth weights grow
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slower than babies with normal birth weights.
Babies born with LBW can experience
digestive disorders as they don't function
properly, resulting in poor food intake and
electrolyte imbalances that hinder growth and
development, resulting in stunting®®. Children
whose birth weight is low are 5 times more
likely to be stunted than those whose birth
weight is normal'*. Meanwhile, a study by
Binagwaho et al. (2020) reveals that the
likelihood of stunting is more than double
compared to children with normal weight.
Another study?® shows that A low birth weight
increases the risk of stunting by 1.58 times
compared to-a normal birth weight. The study
found that children with low birth weights are
more likely to experience stunting®. It is
supported by the article findings 123578910 that
LBW infants significantly correlate with
stunting®®

The limitations in this scoping review
are using articles from developing countries due
to limited international scopes that discuss the
relationship between LBW and stunting
incidence in developed countries. In terms of
the type of study, most articles used the
guantitative method so the information obtained
tends to be short and not in-depth.

CONCLUSION

Children with a low birth weight of
<2500 and children of mothers with children >3
with a low economic status have a low health
awareness and nutritional status resulting in
high stunting rates. Babies with low birth
weight are at risk of infection, which causes
malnutrition, stunting, and even neonatal death.
And most births with low birth weight occur in
low- and middle-income households in
developing countries. Low birth weight has a
significant relationship with the prevalence of
stunting.
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ABSTRACT

One of the therapies often used for COVID-19 patients is a combination of Hydroxychloroquine and
Azithromycin. Although only short-term treatment, Hydroxychloroquine and Azithromycin may increase the risks
of QTc and TdP intervals prolongation. This literature review aims to determine the potential toxicity of the
combination of Hydroxychloroquine and Azithromycin for COVID-19 therapy. This study involved the PubMed,
NCBI, Science Direct, NIH MEDLINE, Google Scholar and ProQuest databases. The 24 articles collected were
then selected. Finally, 15 articles were found feasible for references in a literature review. The study results
showed that combined Hydroxychloroquine and Azithromycin in COVID-19 therapy could increase the risk of
QTc and TdP waves prolongation. It can be concluded that the combination of Hydroxychloroquine and
Azithromycin carried the risk of prolongation of QTc and TdP waves in the heart rhythm cycle. There is a need
for monitoring and/or recommendation regarding instructions for the use of combination therapy of the two types
of drugs among patients with COVID-19.

Keywords : Hydroxychloroquine (HCQ), Azithromycin (AZM), Therapy, COVID-19
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INTRODUCTION Several studies have addressed the

toxicity of HCQ and AZM combination drug
administration in Covid-19 patients®. Even
though HCQ is generally well tolerated, doctors

In 2019, precisely in December, it was
reported a kind of pneumonia in Wuhan, China.

Upon identification, the pathogen became
known as acute respiratory syndrome
coronavirus (novel coronavirus) or COVID-19.
Since then, the virus has spread internationally
and infected millions of people resulting in high
mortality rate’.

Drugs used as therapy for acute
respiratory syndrome coronavirus-2 (SARS-
CoV-2) are preferred due to their effectiveness
against earlier strains of coronavirus (SARS-
CoV and Middle East Respiratory Syndrome
Coronavirus). One of the drugs often used in
therapy for COVID-19 patients is a
combination of Hydroxychloroguine (HCQ)
and Azithromycin (AZM)>2.

and patients must remain concern about the
serious side effects that may occur. Even if it is
only a short-term treatment, one of the potential
risks of treatment is prolongation of the QTc
interval. Such potency will increase if it is used
in combination with AZM. In addition, the
administration of drug combination therapy
can also result in drug interactions®.

METHOD
A systematic review was conducted
using databases obtained through PubMed,

NCBI, Science Direct, NIH MEDLINE, Google
scholar and ProQuest by searching for
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appropriate keywords such as: potential toxicity
in the wuse of the combination of
Hydroxychloroquine and Azithromycin on
COVID-therapy and words related to the effects
of Hydroxychloroquine and Azithromycin
treatment. Literature selection was performed
based on inclusion criteria, namely articles with
title, abstract, accessible full text and were
published in the last 5 years. The exclusion
criteria were articles that only showed the
abstract or journal manuscripts that could not be
accessed in full text.

Identification of databases from

PubMed, NCBI, Science Direct,

NIH MEDLINE, Google scholar
and ProQuest

> Articles that
were
eliminated

Potential articles after screening
for title and abstract (n=24)

e 7 Articles
were
'

eliminated
Articles that were
comprehensively analyzed secara
menyeluruh (n=17)

2 Articles
were
eliminated

v

Articles that were feasible for
further analysis (n=15)

Graph 1. Literature Review Selection
Process

RESULTS

Based on the search results using the
database, 24 journals were found and selected.
Based on the results of the review and selection
of journals, 15 research journals were obtained
with the feasible category to be involved as
samples and further analyzed in this review
literature.

DISCUSSION

Hydroxychloroguine (HCQ) has been
used to prevent and treat malaria and chronic
inflammatory diseases such as rheumatoid
arthritis and systemic lupus erythematosus *.
However, hydroxychloroquine (HCQ) in vitro
had also shown its efficiency as antiviral against
SARS-CoV-2*5 by changing the endosomal pH
required for virus-cell fusion as well as the
ability to interfere with glycosylation of SARS-
CoV cellular receptors’*®. It seems that
hydroxychloroquine (HCQ), combined with
Azithromycin (AZM), have a certain level of
effectiveness against viruses that was faster to
cure compared to using HCQ as a single
monotherapy. However, the use of combination
therapy must be implemented with caution due
to the side effects of the drugs given which can
be potentially life-threatening®.

The antimalarial drug of HCQ and the
macrolide antibiotic of AZM wused in
combination for COVID-19 therapy are known
to increase the QT interval. COVID-19 patients
who were hospitalized and treated with HCQ
and AZM showed a much greater increase in the
corrected QT interval when compared to
monotherapy of HCQ drug*®.

Azithromycin (AZM) is a macrolide
antibiotic that can broadly inhibit gram-positive
and negative bacteria with a target on disrupting
bacterial ribosomal protein synthesis. AZM and
HCQ work simultaneously by inhibiting Sars-
CoV-2 in vitro’,

The administration of HCQ and AZM
was correlated with a three-fold higher risk of
QTc interval prolongation than no treatment. In
addition, the administration of HCQ was also
correlated with an increased risk of QTc and
TdP intervals prolongation through blockade of
HERG/Kv  potassium channels. The
torsadogenic potential of these drugs could be
mutually reinforcing if other QTc-prolonging
drugs such as azithromycin were administered
together®.
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Furthermore, Hydroxychloroquine
(HCQ) works by inhibiting signals mediated by
Toll-Like Receptors (TLR), including TLR-7
and TLR-9, endosomal innate immune sensors
capable of detecting single-stranded RNA,
modulating complement-dependent
antigen/antibody reactions, activating
Regulatory T cells, and inhibiting the
production of proinflammatory cytokines such
as interleukin-6, tumor necrosis factor-a and
interferon-y. Therefore, HCQ immediately
attenuates the inflammatory response directed
against SARS-CoV-2 causing a cytokine storm,
which is considered severe COVID-19°.

hydroxychloroquine can also interfere
with ventricular repolarization, which leads to
prolongation of the QTc interval and increased
risk of torsades de pointes (TdP)°. At the
cellular level, HCQ prolongs the duration of
cardiac action potentials, increases
automaticity, and reduces maximum diastolic
potential.  Consequently, =~ HCQ  causes
prolongation of the QT and QRS intervals on
the EKG view. In addition, patients receiving
the combination of HCQ + AZM showed a
greater change in the median QT interval
compared to those receiving HCQ alone?.
Other potentially serious dangers include
hypoglycemia,  neuropsychiatric  effects,
idiosyncratic hypersensitivity reactions, and
drug interactions if used simultaneously with
AZM*10,

The adminstration of HCQ and AZM
requires careful cardiac monitoring, especially
in menp with a high-risk Tisdale score, and
patients with an initial QTc interval score of
>450 milliseconds®. Treatment should be
discontinued if there are any danger signs: QTc
of >550 ms or the appearance of VES or TdP2.

These two drugs have been widely used
over the past few decades. According to the
2013 IMS Health in the United States,
approximately 52.5 million prescriptions were
written for Azithromycin in 2012 and
approximately 4.5 million prescriptions were
written for hydroxychloroquine. However, to
date, there are very limited data on the safety of
combined use among COVID-19 patients!31415,

Potential antiviral activity could be
achieved at wusual doses of the drug
Hydroxychloroquine (400-600 mg daily) which
was considered clinically safe. The clinically
effective dose of Hydroxychloroquine for
combination therapy with Azithromycin in
Covid-19 had not yet been determined 4,

Therefore, further studies regarding the
appropriate dosage for Covid-19 therapy is
required. Similarly, the level of safety regarding
the level of QTc prolongation for HCQ+AZM
therapy among patients with COVID-19 needs
further studies in order to investigate the
prevalence of arrhythmias and the risk of
death®?,

CONCLUSION

The combination of
Hydroxychloroguine and Azithromycin had a
higher risk of QTc and TdP waves prolongation.
So, there is a need for monitoring or
recommendation regarding instructions for the
use of combination therapy of the two types of
drugs among patients with COVID-19.
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ABSTRACT

Obstetric complications often occur in pregnant women because not all pregnant women regularly make
integrated ANC visits, causing problems of maternal mortality that never go away. This research aims to examine
interprofessional collaboration practices in integrated ANC services. The method used is Scoping Review as a
research design. A scoping review is a precursor to a systematic review, aiming to identify the types of evidence
available about the topic under discussion. They are using the PRISMA-ScR framework by searching for articles
through relevant databases. Research results: Based on a search of 1,534 selected papers, ten essays met the
inclusion criteria, and of the ten articles reviewed, it was found that the role of interprofessional collaborative
practice among various health workers had not carried out their duties based on the responsibilities of each
profession and the development and empowerment of human resources. Obstacles were found in supporting
facilities, skills, awareness, and communication by Health workers to be overcome to obtain integrated ANC
services to increase visits and obtain quality pregnancy checks, thereby reducing cases of maternal and neonatal
deaths.
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INTRODUCTION interprofessional collaboration in integrated
antenatal care will hurt teamwork and cause
tension, gaps, hostility, and less effective
communication between health workers and

patients, resulting in a decline in the quality of

Interprofessional collaboration is a
collaboration ~ between  several health
professionals from different educational

backgrounds with patients and their families to
provide the best health services. Good
collaboration  between  professionals s
necessary to provide efficient care to patients so
that it will increase patient satisfaction.
Interprofessional collaboration can support the
quality of integrated Antenatal care services if
there are good infrastructure and human
resources .

Integrated antenatal care is a pregnancy
examination carried out collaboratively by
professionals such as general practitioners,
midwives, nutritionists, and nurses. Antenatal
care (ANC) is an evidence-based intervention
of international character to improve maternal
and child health 2.

Poor implementation of

service due to increasingly serious patient
illnesses °.

Poor quality of service in Antenatal
services (ANC) is still around 37.8%, so there
is a decline. The highest frequency of visits is
still less than four times a visit. The decline in
visits is due to a need for more taste. Pregnant
women's satisfaction with the services they
receive impacts reducing the frequency of
antenatal care visits. Affairs This shows that
lousy collaboration practices will decrease
satisfaction with accepting pregnant women's
integrated antenatal care. *.

The application of health services for
mothers with two bodies can be evaluated by
looking at K1, K4, and K6 coverage. The
information released by the Indonesian
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Ministry of Health shows the number of visits
for mothers with two bodies in Indonesia in
2021 is K1, 98.0%, visits of pregnant women
K4 88, 8%, and visits of K6 pregnant women
63.0% °.

In Indonesia, there are obstacles to
implementing the integrated ANC program,
namely the need for more healthy human
resources and a large workload. So,
implementing SOPs sometimes fails to meet
standards, such as not carrying out early
detection in integrated ANC services. °.

The main problems that hinder
compliance with ANC services during clinical
practice are ANC guidelines (SOPs), such as the
ANC sheet format, which lacks detail and is
impractical, making it challenging to follow
quickly, and the availability of special
equipment and supplies for ANC services. Such
as cutting off electricity supplies, making
services difficult. Laboratories must be more
functional in health facilities such as
community health centres 7.

In the Tewodros study, more than 1in 4
women in Ethiopia did not receive quality ANC
visits due to the provider's inability to adhere to
focused ANC guidelines . In the Nagaraj study
in India, 2/3 of pregnant women in India
experienced pregnancy complications, namely
hypertension and diabetes, due to limited access
to and quality of health care 8.

Based on data in 2021, 4.466 (0.18%)
pregnant women were reactive, and pregnant
women screened for Hepatitis B 1.6% of
pregnant women were positive for hepatitis B °.
Tuberculosis (TB) in pregnant women is
associated with increased spontaneous abortion
and low birth weight. There are 5-10% of cases
of TB in pregnant women can be at risk of
transmitting to the fetus; mental health
problems in pregnant women are a concern; in
2014-2016, there were 545 pregnant women
who had their mental health checked, it was
found that 1 out of 4 pregnant women as much
as 25% experienced mental health problems
during pregnancy .

One of the promising health
transformations is the implementation of
interprofessional  collaboration  practices,
namely health services provided by many health
workers  from different professional
backgrounds providing comprehensive services
in collaboration with patients, families, health
workers, and the community or society to
provide the best quality for the whole range.

Health 1%, Because there are still many problems
in implementing early detection in integrated
ANC that can cause maternal death, one
profession cannot solve these problems alone.
Based on the issues above, the authors would
like to review "interprofessional collaboration
practices in integrated ANC services" %°,

METHOD

The author intends to use the Scoping
Review study as a research design. A scoping
review is used as an introduction to a systematic
review, which aims to identify the types of
evidence available about the topics covered,
provide an overview of how research is
conducted on a particular subject or field,
identify critical characteristics or factors
associated with a concept, and describes a
systematic review °. Two from the same
educational institution, one lecturer and one
student, wrote this scoping Review.

The preparation of this scoping Review
uses a guide from preferred Reporting Items for

Systematic  Reviews and Meta-
Analyses (PRISMA) scoping review extension
checklist 2. The adapted reviews include (1)
document identification through a systematic
search, (2) Screening of articles based on title
and abstract, (3) Assessment of the feasibility of
the article in full text, (4) Critical Appraisal, and
(5) Entering relevant articles.

RESULTS

Identification of Research
Avrticles (Searching and Screening Process)
Researchers use the Population,
Exposure, and Outcome (PEO) framework to
manage and finalize the Review focus when
developing study focus and search strategies 2.
PEO makes it easy to choose which key
concepts to focus on in the Review, set
inclusion and exclusion criteria, and generate
search phrases that appropriately characterize
the issue . PEO was deemed appropriate since
the research article was the focus of the search.
The research framework is Population: Health
professionals, exposure: Integrated ANC
Interprofessional ~ Collaborative  Practice,
Outcomes: In Integrated ANC, early detection.
Table 1 describes medical subject titles (MesH)
and Boolean operators (OR and AND) used for
keywords in this study.
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Table 1. Keywords

Population  Exposure Outcomes
Doctors OR  Relations Nutritional
Midwife Interprofessiona  Problems OR
Dentist, | Practice Pregnancy
Nurses OR integrated ANC,  Risk Factors
Nutritionists, OR OR Pregnancy
Laboratory  Collaboration Complications
assistants Interprofessiona  OR Mental
OR Public | Practice Disorders OR
Health integrated Communicabl
antenatal care. e and Non-
Communicabl
e Diseases

Search for articles discussing inclusion
criteria. Inclusion criteria in this study are
articles related to interprofessional
collaboration studies in integrated ANC
services that have been published for a

Article Selection

The authors went through a screening
procedure and ensured that the ten articles they
got were good enough for this research. Found
1534 articles from search results of three
databases. Two hundred sixty-eight articles
from Willey Online Library, 569 from Science
Direct, and 697 from Pubmed. Including all
articles in the Mendeley Reference
Management Tool is the next step . The two
researchers then filtered the articles based on

maximum of the last five years using English or
Indonesian as research articles or original
research that is complete and accessible . To
reduce the danger of conducting unrelated
research, exclusion criteria are employed for
papers written in opinions and study designs
utilizing systematic and scoping reviews. This
study used the Pubmed, Science Direct, and
Willey Online Library databases, which can be
accessed through the National Library of the
Republic of Indonesia . The first step is that
the researcher searches the three selected
databases, namely Pubmed, Science Direct, and
Willey Online Library. The PRISMA Flowchart
described the article's findings. All article
results are downloaded and entered into the
Mendeley referencing manager tool, which then
detects duplicate reports and deletes pieces seen
as duplicates.

titles and abstracts related to “Interprofessional
Collaborative Practice in Integrated ANC
Services"; 14 duplicate reports brought the total
to 1520. Fifty-six articles met the requirements
after 1464 irrelevant articles were excluded. We
read the entire article; out of the remaining 46,
only ten were considered relevant. Ten articles
found eligible for assessment were subjected to
a Critical Appraisal by the Joanna Briggs
Institute (JBI) 8.

Figure 1.

‘ ification of new studies via datab and regi »
pr—
Records (deatified through Edditions records
database warclh wdentifiod through other
P SOUTTES
PubMed 97 p %
u - 0)
Willey JON .
SclenorDirect 169 |
Total 1554 |
v
i TS Records after duplicates removed
J Records Ixeluded
L) 14)
1 (= 14)
{. ! Records sereened by titles and |
€t bt o Records excluded
Lo 1520 ) i 1464
1
1 [
Recards excluded
Full-text recorids sssersed for I (0=d6)
eligibility {n = 56 ) -
> (=320 Wrong
Outecases
(1= 1 4)Wiang
H N popuinations
PP Recards Incluwded in Review
, E {n=10)
/o Kualitatif (£)
- Kuanttoatif (2)
:

PRISMA Flowchart
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Table 2. Data Charting

No Title/Authors/ Country Purpose Types of Data Participants/  Results
Year research collection Sample Size

1 A multi- London To assess Quantitative  Before and Thirty-eight There are many
method interprofession  research after health barriers: staff
evaluation of al impactand  with across- questionnaires  professionals:  shortages, limited
interprofessi targets for sectional to measure midwives, time in providing
onal enhancing study attitudes and nurses, services, service
education cooperation willingnessto  nutritionists, breakdown, and
for between collaborate. and general difficulty in sharing
healthcare medical staff practitioners. information
professionals members consistently stated
caring for providing care to be barriers to
women during and successful
during and after collaborative work.
after pregnancy. The training
pregnancy/ resulting from this
19 research was

identified as
influencing
participants to shift
their practice
toward greater
collaboration.

2 Interprofessi  California ~ to comprehend Qualitative Semi- Eight pregnant  Barriers identified
onal prenatal oral research structured in-  women and were low-income
collaboration health care with a depth ten people women for health
and strategies for descriptive interviews and  with health care utilization to
smartphone underserved study thematic professionals,  promote
use as pregnant analysis dentists, and interprofessional
promising women social workers  collaboration,
strategies to innovative
improve education programs
prenatal oral to prenatal oral
health care health care
utilization guidelines, and
among US dedicated dental
underserved facilities for low-
women: income women.
result from a
qualitative
study/

3 Antenatal Indonesia  Thegoalisto  Qualitative The utilization Community Not a single
Testing For decrease the research of semi- Health antenatal test result
Anemia, number of with a structured Officers =16,  for HIV, syphilis,
HIV and unfavourable descriptive interviews Midwives =9, or anemia was
Syphilis In pregnancies by  study (SSI) at the and recorded in the
Indonesia — identifying sub-district Laboratory village. The more
a Health and treating and district and widely used
System antenatal levels counselling 13 haemoglobin test is
Analysis of anemia, HIV, from 8 acceptable and
Low and syphilis. villages in 2 reported to be used
Coverage/ sub-districts more often. The

HIV and syphilis
test is less prevalent
and scarcely used.
However, it became
apparent that
leadership and
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accountability were
crucial to

prioritizing prenatal
care and closing the

testing gap.
Provider- Ethiopia  toinvestigate  General Semi- There were 9 Following ANC
perceived how providers  Qualitative structured participants in  guidelines was said
benefits and view the Research interview this study, to help reduce
constraints advantages including two  provider workload
of complete and limitations obstetricians and improve
adherence to of using ANC and seven performance,
antenatal guidelines. midwives. promote safe
care motherhood, and
guideline improve service
among delivery. The three
public health groups to focus on
facilities, are organizational
Ethiopia: A issues, the
qualitative knowledge,
study attitudes, and skills
of existing service
providers, and the
availability of
training and
mentoring. The
main things that
keep providers from
following all of the
ANC guidelines
are:

1. Organizationa
| Issues

2. ltisthe
existing
knowledge,
attitudes, and
skills of care
providers.

3. Availability
of training
and
mentoring.

Integrated Indonesia  To find out the  Qualitative Interview 12 MCH To implement the
Antenatal quality of research Coordinating integrated ANC
Care by Integrated with a Midwives program, human
Midwives in ANC services  descriptive from 12 Public  resources still need
Surabaya at puskesmas  study Health to be improved for
(Midwives Centers. midwives at
HR, Surabaya Public
Supporting Health Center. Still,
Facilities and facilities and
service infrastructure are
infrastructure, adequate according
planning, 10 T to Integrated ANC
Integrated guidelines
ANC services, standards.
and

organization)
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The Netherland To examine Quantitative  Questionnaire ~ Women who Thereis a
Comparison S the research 15 items self-  are pregnant significant
of the interpersonal with a cross-  report Client-  and get their difference in getting
Interpersonal measures of sectional Centred Care primary care the highest score
Action woman- study Questionnaire  from for pregnant women
Component centred care (QC) midwives in getting care from
of woman- primary care small practices no more than two
centred Care midwives (with 1-2 midwives. A small
Reported by provide in midwives), practice could
a Healthy practices of medium elevate women-
Pregnant varying sizes. procedures centred care from
Woman in (with 3-4 good to excellent.
Different midwives),
Practices in and large trials
the (with 4-5
Netherlands: midwives)
A cross-
sectional
study
Needs of Netherland Investigate the  General Interview 11 Groups, Before making a
parents and S perspectives of  Qualitative i.e., Parents, final decision,
professionals parents and Research primary care parents and
to improve healthcare midwives, professionals
shared providers hospital-based  should have
decision- regarding the midwives, discussed
making in challenges and obstetricians, preferences and
interprofessi opportunities obstetric options with other
onal presented by nurses, and professionals. The
maternity shared delivery nurse  obstacles that were
care decision- assistants found were good
practice: a making in communication
qualitative antenatal care. skills between
Study parents and
professionals.
Interventions
obtained: raise
awareness and
understanding,
cultivate effective
communication
techniques, and
promote
interprofessional
cooperation.
Integrated East To determine  General Semi- 18 The research
point-of-care Africa, whether or not  Qualitative structured Participating investigated the
testing Kenya integrated Research interviews healthcare acceptability,
(PCOT) For testing at ANC with open- workers suitability, and
HIV, using POCT ended feasibility of
Syphilis, (Point-of- questions were incorporating
Malaria, and Care-Testing) used to PCOT into ANC
anemia at for HIV, investigate the services among end
antenatal syphilis, intervention's users. While these
facilities in malaria, and applicability, innovations are
western anemia is acceptability, desirable and
Kenya: a appropriate, and valuable,
qualitative acceptable, practicability. Integrating testing
study and possible. for all four
exploring conditions and
end-users effectively
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perspective
of
appropriaten
ess,
acceptability
and

managing them will
require future scale-
up efforts to
address weaknesses
in the healthcare
system.

feasibility

Indonesian Indonesia  To find out the  Qualitative Semi- 24 health Four themes found

Antenatal views of research structured professional they are:

Nutrition Indonesian with a interview participants, 1 Health workers

Education: antenatal descriptive including ten ' .

A health workers  study nutritionists, recognize the

Qualitative on maternal nine |mpo_rt§nce of

Study of nutrition midwives, and providing

Healthcare education and 5 participants antepgtal

Professional the obstetricians ngt”t'tc.)n .

Views/ improvements edgqfl lon in
needed to a |t|on_ to
provide more f:rpré(t)ergng
effective delgi]veries
antenatal
nutrition 2. Differences in
education. views according

to midwives
and
obstetricians
who must
provide
nutrition
education are
nutritionists.
Still,
nutritionists
report that only
a few women
come to the
health centre for
nutritional
counselling.

3. There are
several
obstacles in
providing
nutrition
education,
namely the
limited number
of nutritionists
and the need for
more
professional
nutrition
knowledge.

4. Should
strengthen
collaboration
and develop
guidelines for
improving
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antenatal
nutrition
education.

10

Women's India To investigate  General Interview Seven
and the Qualitative discussion
healthcare perspectives of Research groups were
providers' rural Indian formed:
perceptions women and community
of long-term health care health
complication providers on workers,
associated the long-term primary care
with risk of doctors,
hypertension hypertension obstetricians,
and diabetes during laboratory
in pregnancy and technicians,
pregnancy: a gestational health
qualitative diabetes in workers, and
study pregnant 11 pregnant
women. women who
receive

antenatal care.

Antenatal care
includes routine
blood pressure
checks. Limited
information exists
regarding
postpartum
monitoring and
long-term
complications.
Gestational diabetes
is not regarded as a
typical issue, and
clinicians generally
have little
knowledge of the
long-term side
effects of
gestational diabetes,
including an
increased risk of
type 2 diabetes and
cardiovascular
disease.

Characteristics of articles by country can be seen in the figure below:

Netherlands with the theme The need for
parents and professionals to improve shared
decision making. California with the theme
Interprofessional collaboration and smartphone

Afrika India
Timur 10%
10% <5 .

Indonesia
30%

Belanda

20% London

10%
California

Ethiopia
10% 10%

Figure 2. Characteristics of Country Names

The diagram above explains the
characteristics of articles from several
developing countries, including reports from
Indonesia with the theme Integrated Antenatal
Services by Midwives in Surabaya. Next is East
Africa with the theme Integrated Point of Care
Test (PCOT) for HIV. Ethiopia with the theme
of Benefits perceived by service providers and
barriers to fully complying with guidelines for
antenatal care in public health facilities. India
with the theme Perceptions of women and
health care providers regarding long-term
complications related to hypertension and
diabetes in pregnancy. And several developed
countries, including articles from the

use as promising strategies to

increase

utilization of prenatal oral health services
among underserved women in the US, and an
article from London with the theme Multi-

method  evaluation of

interprofessional

education for health professionals caring for
women during and after pregnancy. The
characteristics of articles based on the research
design used can be seen in Figure 3. Of the ten
research articles, there are qualitative and

guantitative research articles.

Kuantitatif

Kualitatif
80%

20%

Figure 3. Characteristics of Research Data
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The critical appraisal results for five
articles,?, 22, 23 24 and %, with the answer
"YES" on all question items in the Joanna,
Brings Critical Appraisal Tools (JBI), were
answered perfectly. Apart from that, the
advantages of this article are data sources in the
full article. Each article's sample, data
collection methods, and instruments have been

Result of Individual Sources of Evidence

validated to minimize the error rate.
Unsatisfactory results are found in articles 2, #,
28 2 and *°, with the drawbacks of not
explaining the influence of researchers on their
research and not explaining cultural and
theoretical researchers not described in the
article.

The following are some of the themes that emerged from the Scooping Review conducted by the

researcher:
Table 3. Maps theme
Theme Subtheme Article
The Role of Interprofessional Collaborative Practice 1. Responsibilities of 3,459&10
Each Profession
2. Health HR 1&5
Development &
Empowerment
Barriers to Interprofessional Collaborative Practices 1. Supporting Facilities 2
2. Skills 4
3. KesHealth Worker 8,6&4
Awareness
4. Communication By 7
Health Workers

The role of interprofessional collaboration
practices in integrated ANC services

Integrated Antenatal Care services must
be provided comprehensively and with quality
to mothers undergoing pregnancy to ensure that
pregnant women can undergo pregnancy and
childbirth safely and give birth to healthy and
safe babies . Apart from that, integrated
Antenatal Care services aim to provide
emotional and psychosocial support to mothers,
monitor fetal growth and development, detect
fetal abnormalities early and provide
appropriate treatment to mothers who have
abnormalities early on to avoid unwanted
pregnancy complications 2,

One of the most essential benefits of
interprofessional  collaboration in  health
services is improving the quality of patient care
and increasing patient satisfaction.
Implementing interprofessional collaboration in
health services can reduce the number of
complications, patient length of stay, and
conflicts between health workers and reduce
patient mortality %, Meanwhile, in the mental
health sector, interprofessional collaboration is
considered capable of increasing patient

satisfaction, shortening the duration of
treatment, reducing treatment costs, reducing
the number of patient suicides, reducing the
frequency of outpatient visits, and reducing the
possibility of overlapping functions. Health
workers who have different professional
backgrounds .

Good interprofessional collaboration
will benefit patients by increasing the success of
therapy and providing benefits to practitioners
by increasing the effectiveness and efficiency of
communication between professions and
between professions and patients, resulting in
satisfactory patient service 34 Patients will
assess the quality of health service facilities
through services provided by doctors and
nurses. Patients will feel satisfied if doctors and
nurses can build good cooperation and
partnerships in providing patient services. The
better the collaboration between doctors and
patients in providing services, the greater
patient satisfaction will increase. On the other
hand, if interprofessional collaboration goes
well, it will help patient comfort and
satisfaction,  especially in aspects of
interprofessional communication that do not go
well, resulting in delays in service delivery and
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shortening consultation times 22 with patients
and lack of respect for patients. Patients will
feel that they need to be cared for by health
workers and will feel more satisfied with the
services provided by health workers *°.

Responsibilities of Each Profession.
Doctor or Obstetrician

The role of the doctor or obstetrician in
Article 32 states that obstetricians provide
antenatal care through counselling to pregnant
women. The article confirms that senior
obstetricians' responsibility in Educational
Health facilities is committed to training their
students, i.e., interns, to provide routine ANC
services by increasing the number of focused
ANC visits to at least four is a top priority to
reduce maternal death and improve maternal
health, which is a top priority .

Midwife

The role of midwives in article ° states
that midwives are health workers, mainly in
ANC examinations. Article 3 states that ANC
is accessed through a clinic led by a midwife
who identifies pregnant women with a 10 T
examination.

Nutritionists

The role of the nutritionist in Article ¥’
is to provide antenatal nutrition education. It is
one of the necessary elements for an effective
ANC program to alleviate the three burdens of
malnutrition: overweight/obesity, malnutrition,
and micronutrient deficiency, which will
increase the risk of various health problems for
the mother and fetus.

Laboratory Staff

The role of the laboratory assistant in
Article * is tasked with carrying out tests for
anemia, HIV, and syphilis, which are the
leading causes of preventable problems in
pregnancy and are essential components of
antenatal care (ANC). Article * states that
laboratory testing is an interview with
laboratory staff who must focus on ensuring
quality.

Community Health Workers

The role of public health workers in
article 1 is essential to connect women with

health services and provide access to quality
antenatal care (ANC) at community health
centres free of charge, including diagnostic
examinations. In article 38, Public health
professionals act as mediators between the
community, including expectant mothers and
their families, and healthcare providers because
public health has high social sensitivity and
actively supports the community.

HR Development and Empowerment

Article ° stated that the results of HR
development greatly influenced integrated
ANC services. There was no special training on
integrated ANC, so Health HR needed to
receive information or updated knowledge
about integrated ANC. Article * states that the
interprofessional health team's attitude has
improved after interprofessional collaborative
practice training. Increased policy awareness,
the capacity to discuss how interprofessional
collaboration can be improved, and the capacity
to form networks with other health
professionals.

Barriers Interprofessional collaboration
practices in integrated ANC services

Supporting Facilities

In article *°, some obstacles are found,
namely dental and oral health examination
facilities, which are highly specialized and not
developed for staff, so the facility does not
function to provide oral health care to pregnant
women.

Skills

In article “#, caregivers' skills,
knowledge, and attitudes were identified as
obstacles that hinder health workers from
following ANC guidelines. Poor attitudes,
behaviours, and skills were the most frequently
identified barriers to wusing and fully
implementing ANC guidelines.

Health Worker Awareness

Article *? The biggest obstacle is the
weakness and awareness of the Health system,
inadequate training and supervision, retaining
an unskilled and unmotivated workforce, and
not adequately supported with adequate
commodities will not provide integrated
antenatal services effectively. In article *,
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health workers' awareness is seen to be different
in providing services, namely the practice led
by midwives of small, medium, and large sizes.
There are differences in carrying out
care measures for pregnant women. Article *
states that midwives are pretty busy with other
MCH services while excluding several essential
things in ANC services, such as counselling,
because of this limited time, which causes
midwives to experience poor performance.

Communication by Health Workers

Article  *°  states that  poor
communication barriers by health workers will
not build relationships and personal approaches
in antenatal care and will not understand the
importance of training that can develop and
improve ANC services.

Research Limitations

This scooping Review obtained an
incomplete review, where the term integrated
ANC was only used in Indonesia. Hence,
researchers needed help finding articles that
discussed in-depth interprofessional
collaboration practices for integrated ANC
services in developed countries.

CONCLUSION

Ten journals met the inclusion criteria
based on a search of 1,534 selected papers. Of
the ten articles reviewed, it was found that the
role of interprofessional collaborative practice
among various health workers had yet to carry
out their duties according to responsibility.
Every profession, as well as developing and
empowering human resources. Obstacles were
found in supporting facilities, skills, awareness
and communication by Health workers, which
must be overcome to obtain integrated ANC
services to increase visits and obtain quality
pregnancy checks, thereby reducing cases of
maternal and neonatal deaths. Integrated
Antenatal Care services must be provided
comprehensively and with quality to mothers
undergoing pregnancy to ensure that pregnant
women can go through the pregnancy and
delivery period safely and give birth to healthy
and safe babies. One of the most essential
benefits of interprofessional collaboration in
Antenatal Care health services is improving the
quality of patient services and increasing patient
satisfaction. Implementing interprofessional
collaboration in health services can reduce

complication rates, duration of patient
hospitalization, conflicts between health
professionals, and patient mortality rates.
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ABSTRACT

Patient safety is a priority in hospital services, but patient safety incidents such as adverse events
frequently occur in hospitals. Healthcare Failure Mode and Effect Analysis (HFMEA) is one of the hospital’s
strategies to reduce patient safety incident risks through risk management. This study aims to describe the use of
the HFMEA method in various countries and its role in reducing patient safety incident risks. This study began
with searching data using four databases and selecting scientific article sources using the Preferred Reporting
Items for Systemic Reviews and Meta-Analysis (PRISMA) method, where 15 articles were found that met the
research objectives, inclusion, and exclusion criteria. The result shows that HFMEA has been applied in hospital
services and management in various countries. HFMEA reduced the risk of failure and patient safety incidents in
the hospital. However, this can be effective if the hospital implements all steps of HFMEA and routine monitoring
and evaluation of interventions to prevent the occurrence of patient safety incident risk.
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INTRODUCTION

Healthcare tends to develop rapidly
with the development of science and
technology. Therefore, hospitals are competing
to provide better, high-quality, and modern
health services to increase patient satisfaction
and win the competition between hospitals *.
However, hospitals must ensure patient safety
and security amid the possible risk of incidents
from various advanced technologies, complex
diagnostic procedures, and hospital therapeutic
service?,

Patient safety is a priority in hospital
services and has become a patient need in
healthcare . Patient safety incidents can cause
death and disability. Harm to patients due to
unsafe hospital care is a major and growing
global public health challenge, which is one of
the leading causes of death and disability
worldwide. Patients are harmed and even dead
every year due to medication error and unsafe

healthcare. They are major contributors of high
burden of death and disability worldwide,
especially in middle and low-income countries,
namely around 2.6 million deaths yearly. The
Ministry of Health summarized that Indonesia
patient safety incident reports show 1489
incidents in 2018 and increased to 7465
incidents in 2019. Incidents included 38% near
misses, 31% non-injury incidents and 31%
unexpected incidents (adverse event) 2.
However, recent national patient safety
incidents reports are not publicly available and
difficult to access.

From a financial and economic
perspective, the cost of handling patient safety
incidents is quite high. The annual cost of
medication error estimated by WHO is around
US$ 42 billion # Public confidence and trust in
the local health system are often diminished
when incidents are publicized. The health
workers involved also suffer psychological
impact and feeling guilty.
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The world's seriousness towards patient
safety is again proven by the establishment of
the Global Patient Safety Action Plan 2021-
2030 by the World Health Organization (WHO)
in August 2021, which the aim is to achieve the
maximum possible reduction in harms that can
be avoided due to unsafe healthcare globally .
Patient safety strategies in hospitals are
expected to minimize the risk of unexpected
medication errors, events (adverse event),
minimize conflicts between officers, avoid
lawsuits, and legal processes as well as
allegations of malpractice in hospitals .
Identifying and managing potential risks of
patient safety incident is one of strategy that can
be applied. Risk identification is divided into
proactive and reactive assesment. Proactive risk
assessment is applied by determining risks that
have the potential to occur so that risks not
occur such as healthcare failure mode and effect
analysis (HFMEA) ’.

HFMEA is a development of the
Failure Mode and Effect Analysis (FMEA)
method which is a systematic process to help
identify a risk of failure in the process before
the failure occurs. FMEA is one of the methods
widely used in the automotive, industrial and
aviation fields for proactive risk assessment 8.
In 2001, The Department of Veterans Affairs
(VA) National Center for Patient Safety
(NCPS) adopted the FMEA for healthcare
implementation °.

HFMEA helps health services to
identify potential failures, their impact and
calculate the magnitude of the impact through
the severity and likelihood of the risk occurring
10, The Joint Commission (JCI) requires JCI
accredited hospitals to regularly perform risk
assessment using the HFMEA method for 18
months 6. Indonesian Ministry of Health
Accreditation Standards 2022 Edition shows
that HFMEA is required to be carried out by the
hospital at least once in 1 year ’.

In  previous studies showed that
HFMEA used to analyze risks in the medical
service process X, nursing 2, laboratory 314,
radiology >16, hemodialysis 1", inpatient °,
ICU 2, surgery 2% 22, anesthesia 23, blood
transfusion procedure 2, chemotherapy 2%,
radiotherapy>?’, medication management 22°,
and medical waste management *°. In addition,
several studies using systematic literature
review methods related to FMEA and HFMEA
discussed their role in the quality of service in
hospitals 41°, Reviewing previous studies, no

published studies discuss the role of HFMEA as
a strategy to reduce the risk of patient safety
incidents in hospitals. Hence, this study focuses
on describing the application of HFMEA in
hospitals of various countries and its role in
reducing the risk of patient safety incidents.

METHOD

This study was literature review which
began with determining the questions and
research objectives as the main focus of the
research. PRISMA tools applied in this article
to improve the reporting of literature review.
Articles were collected from Pubmed, Science
Direct, SpringerLink, and Taylor & Francis
Online databases. Articles searched by suitable
keywords due to reach specific studies such as
healthcare failure mode and effect analysis,
HFMEA, healthcare, failure mode and effect
analysis, FMEA, patient safety incident, risk,
and hospital. Keywords combined using
Boolean or AND.

Selection of scientific article sources
using the PRISMA method (Figure 1) adapted
to the research objectives, inclusion and
exclusion criteria. Filtered scientific articles by
the language, publication period, free full text,
journal article type, and open access journal.
Inclusion criteria such as publication period
around 2013 to 2023, language in English,
hospital as studies population area, and journals
academic as type of publication. Exclusion
criteria such as grey literature and systematic
literature review publication.

RESULTS

The search was conducted through four
databases and 627 scientific studies (Figure 1).
Sixty-two publications screened and 565
excluded that did not meet the inclusion criteria
such as other than English language,
publication period above ten years, and review
studies. 58 publication assessed for full text
eligibility. 15 scientific articles were obtained
which were determined by researchers as
research sources.

Relevant data extracted by author, year,
country, research topic and unit area, and
research objectives and conclusion. Due to
facilitate reader on highlighting differences on
each selected articles, data synthesize by
monitoring evaluation of HFMEA and impact
HFMEA of patient safety of every included
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studies.

PubMed
(n=61)

Science Direct
(n=302)

SpringerLink
(n=187)

Taylor & Francis
Online (n=77)

Total
(n=627)

l

Records screened
(n=62)

Records excluded

A 4

(n=565)

Full-text articles assessed
for eligibility (n=158)

\ 4

Studies included in
literature review
(n=15)

[ Include J[ Eligibility ][ Screening ][Identification J

Figure 1. PRISMA Flow Diagram

Selected scientific articles discuss the use of
HFMEA in hospital risk management in United
States of America, Ethiopia, Belgium, Iran,
Israel, Italy, Sierra Leone, Sri Lanka, China,
Jordan, Spain, New Zealand, Seoul, and
Sweden.

Hospitals applied HFMEA by every
step on HFMEA process such as define the
HFMEA  topic, assemble team, risk
identification, assessment, analysis, decide

Table 1. Data extraction

intervention to prevent patient safety incident
risk, monitor, and evaluate of the outcome after
implemented intervention. Previous studies
result (Table 1) show gaps on the last steps of
HFMEA, which some hospitals unimplemented
the monitoring and evaluation of the outcome of
intervention. Therefore, uncomplete process
affected the impact of HFMEA on patient safety
incident.

No Author Country HFMEA topic  Monitoring & HFMEA impact
(Year) Evaluation on patient safety
incident
1 Fanny Ofek et Israel A change in Monitoring & Before
al. (2016) hospital policy:  evaluation of interventions
switching of interventions based  implemented,
KCl infusion on HFMEA results  several adverse
solution to KCI  have been events or

ready to use
solutions

completed. Routine
monitoring with
one-day survey
method (every 3 to
4 months)

unexpected events
were reported that
related to the
highest risk score.
However, after the
intervention was
applied for 2 years,
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No Author Country HFMEA topic  Monitoring & HFMEA impact
(Year) Evaluation on patient safety
incident
no adverse event
founded

2 Zhila Iran Blood Monitoring & Error rates in blood
Najafpour et transfusion evaluation of transfusions
al. (2017) interventions based  decreased and

on HFMEA results  adverse events not
have been occur after the
completed. implementation of
Corrective actions  risk prevention
are evaluated after  interventions

6 months

implementing the

intervention

3  Andy United Gamma Knife Monitoring & Unanswered
Yuanguang Xu  States radiosurgery evaluation of the because
etal. (2017) intervention monitoring and

unimplemented evaluation
unimplemented

4  J.A.L. Anjalee  Sri Lanka Drug dispensing  Monitoring & Unanswered
et al. (2021) evaluation of the because monitoring

intervention and evaluation
unimplemented unimplemented

5 Viviane Van Belgia POCT blood gas Monitoring of Unanswered
Hoof et al. analysis (BGA) interventions based because monitoring
(2022) on HFMEA results  and evaluation

have been unimplemented
completed by using

key performance

indicators (KPI) to

monitor corrective

actions in order to

prevent risks from

occurring. But

evaluation

unimplemented yet

6 M.A. Rosenet Sierra Testing new Monitoring & Unanswered

al. (2014) Leone device : The evaluation of the because monitoring
Universal intervention and evaluation
Anasthesia unimplemented unimplemented
Machine (UAM)

7  Clemente Italia Administrative ~ Monitoring & Unanswered
Ponzetti et al. risk of evaluation of the because monitoring
(2016) subcutaneous intervention and evaluation

and intravenous  unimplemented unimplemented
therapies

8 Berhanetsehay Etiopia Admission of Monitoring & Unanswered
Teklewold et asymptomatic evaluation of the because monitoring
al. (2023) Covid-19 intervention and evaluation
Ethiopia patients to the unimplemented unimplemented

adult emergency
department
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No Author Country HFMEA topic  Monitoring & HFMEA impact
(Year) Evaluation on patient safety
incident
9 Jiuling Shenet China Application of Monitoring of In the second
al. (2019) Helical interventions based HFMEA, the
Tomotherapy —  on HFMEA results  highest 5 risk score
Total Marrow have been in the first HFMEA
Irradiation (HT-  completed by decreased and
TMI) conducting didn’t being the
HFMEA after 1 highest score.
year of However, the
implementing the impact on patient
intervention and safety incident risks
plan-do-check- related to FMEA 1
action (PDCA) and 2 is
cycle after the unexplained
second FMEA
intervention was
implemented
10 AnasHaroun  Jordan The nursing Monitoring and There was a
et al. (2021) blood sampling  evaluation of significant
process interventions based  reduction of 58% of
on HFMEA results  the the risk
have been assessment result
completed after 3 and incidents of
months of blood sampling
implementing the errors was reduced
intervention by 70% after the
intervention was
implemented.
11 Maria Dolores  Spain Hemodialysis Monitoring & Unanswered
etal. (2017) process evaluation of the because monitoring
intervention and evaluation
unimplemented unimplemented
12 XuXia Yu et China HFMEA for Monitoring and The overall
al. (2020) improving the evaluation of qualification rate in
qualification HFMEA results disinfection quality
rate of have been monitoring
disinfection completed from increased from
quality July 2017 to March  16.5% to 78.7%
monitoring 2018 (p< 0.001).
process However, the
impact on patient
safety incident is
unexplained
13 Ehsan Ullahet New Use of Rapid Monitoring & Unanswered
al. (2022) Zealand Response evaluation of the because monitoring
System (RRS) intervention and evaluation
unimplemented unimplemented
14  Howard Lee et  Seoul Clinical trials Monitoring & A significant

al.(2023)

evaluation of
interventions based
on HFMEA results
have been
completed

reduction of 80% in
post-intervention
risk assessment
results was
performed.
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No Author Country HFMEA topic  Monitoring & HFMEA impact
(Year) Evaluation on patient safety
incident
However, the
impact on patient
safety incident was
unexplained
15 Claudia Sabate Sweden Protein drug Monitoring & Unanswered
Martinez et al. supply chain evaluation of the because monitoring
(2023) intervention and evaluation
unimplemented unimplemented
DISCUSSION assessment is carried out in several discussions

Risk identification and assessment

HFMEA  processes begin  with
determining the topic and establishing a
multidisciplinary team. The team consists of
functional and managerial hospital workforce
related to the selected topic. Some hospitals
involved representatives from the hospital
quality team to lead the HFMEA process 22431,
The next step is to clearly describe and identify
the process and sub-process flow of the topic
selected. Hospitals need competent HFMEA
team members who are proficient in selecting
topics and HFMEA concepts. The HFMEA
team needs to hold regular meetings in several
times until the overall risk has been identified.
Based on the selected articles, discussion take
around 3 to 6 months to identify, assess and
define risk interventions 222, This process will
take much time, resources and requires
organizational commitment, but it is effective
for identifying and prioritizing potential risks of
blood transfusion service process in China
hospitals 2*

HFMEA conducted in a Sri Lanka
hospital has proved successful in identifying
and prioritizing the potential risks that may
occur in the drug dispensing process %°. The
HFMEA method help hospitals in identifying
hazards and implementing mitigation strategies
in order to establish emergency hospitals during
the COVID-19 pandemic **. Potential risks in
the use of universal anesthesia machines occur
due to the availability and conditions of the
tools, drugs, environmental factors, workload
and knowledge of health workers 23,

The next process is causes and impacts
analysis of risks. The highest risk ranking can
be determined from the scoring results obtained
from severity, frequency, and impact of those
risks which help hospitals to prioritize the
failure mode. Risk identification to risk

to determine the risk list from the process and
sub-process flows of the selected topic. In
gamma knife radiosurgery procedures in the
United States, which found 86 potential risks,
the risk assessment helped hospitalsrioritize the
9 highest risk scores 7.

In addition, the HFMEA process
involving team collaboration has succeeded in
forming and increasing understanding and
awareness of strengths and weaknesses on a
healthcare process among the healthcare
workforce 2%, Increasing patient safety and
potential risks awareness of pharmacists,
apothecarist, and intensive care unit staff who
involved in HFMEA process 24, This is in line
with Simamora's theory 3¢ which states that
education and training for staff can increase and
strengthen good performance as well as
improve poor performance.

Intervention to prevent patient safety
incident risk

The next step is determining the action
or intervention of the highest risk in order to
prevent the risk from occurring. Development
of action plans from selected studies show
various plan that hospital implemented, such as
developing protocol or standard operating
procedure (SOP) ¥, education and training for
hospital workforce 123, supervision 2 redesign
dispensing area with patient waiting facilities,
reorganize the dispensing process 2°, increasing
internal and external audit 33, increase
communication with patients, and advocate for
additional human resources .

Interventions are not always affordable,
but hospitals had their own consideration of
their ability to carry out interventions both in
terms of human resources and costs.
Intervention cost were estimated lower than the
social cost of patient harm which can be valued
at US$ 1 to 2 trillion a year °. In addition,
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interventions can be considered based on
previous research showing significant error
reduction.

Monitoring and evaluation of risk
prevention

The HFMEA process does not end at
the intervention steps, routine monitoring and
evaluation of the intervention implementation
of the intervention are needed. Monitoring is
carried out to monitor the implementation of
interventions. Meanwhile, evaluation requires
data from monitoring process to find out
whether the specified intervention is successful
and effective in reducing risk. The risk reduces,
reducing patient safety incidents shown on
patient safety incidents report. Therefore,
HFMEA will provide maximum results.

Following step after determining
intervention is monitoring and evaluating of
interventions to prevent risks from occurring.
Based on the 15 selected articles, 5 studies
conducted monitoring and evaluation of risk
prevention interventions, 2 studies each
conducted monitoring but did not evaluate,
while the other 8 not conducted monitoring and
evaluation.

Monitoring and evaluation can be
measure in the form of a plan-do-study-action
(PDSA) method 3, plan-do-check-action
(PDCA) and key performance indicators (KPI)
11 KPI aims to evaluate whether the objectives
for performance are met. KPIs were used to
monitor interventions routinely through KPIs
from laboratory units and staff *°. KPI is also
used to reduce clinical laboratory pre-analytic
errors %0,

Studies of Fanny Ofek et al show that
interventions from 6 potential risks have been
carried out, since it was implemented for 2
years, adverse events were not found 3. The
error rate in blood transfusions decreased after
the intervention in preventing the risk of errors
in patient blood transfusion procedures. If
necessary, the HFMEA can be repeated in the
following year to monitor if the risk score has
decreased as was done in the study by Jiu Ling
etal., 1.

The application of HFMEA followed
by consistent monitoring and evaluation which
can reduce patient safety incidents. It also bring
impact on improving the quality of hospital
services in quality dimensions of safety,
effectiveness and efficiency . Studies in
hospital operating rooms states that HFMEA

can improve service quality in the quality
dimensions of safe, effective, efficient, fair,
timely, patient-centered, and integrated .

Impact of HFMEA implementation in
reducing patient safety incidents

Applying the HFMEA method requires
long process and cost for interventions, but by
doing so resulting in cost effective, quality
improvement, medication safety, health worker
safety, and patient safety. The integration of the
Value Stream Map with HFMEA in improving
the specimen handling processas found that the
application of HFMEA was able to reduce
specimen rejection cases from 0.92% to 0% in
2010-2013 “2. In oncology and hematology
cases, subcutaneous injection is better than
intravenous injection because it can reduce the
risk of medication errors in patients. From the
hospital perception, it shows cost and resource
savings .

Several studies have shown the role of
HFMEA in reducing the risk of nursing care in
pre-surgery ¥. The impact of reducing adverse
event of blood sampling errors reduced by 70%
and no adverse events after intervention in the
use of ready-to-use KCI solutions and blood
transfusions 1224, Thus, proactive method of risk
management use to identify potential risks that
cause errors or failures in the process and useful
in improving patient safety .

CONCLUSION

Based on 15 articles that have been
reviewed, HFMEA application has an impact
on reducing patient safety incident risk.
However, the hospital requires commitment and
precision to apply each steps in the HFMEA
process. HFMEA is a continuous and
multiphase proactive risk assessment method,
which if implemented optimally at every step
and supported by competent human resources
and hospital commitment, it will lower the risk
of patient safety incidents occurring in the
hospital. Apart from being a form of learning
and routine monitoring in the context of
reducing patient safety incident, the application
of HFMEA is effectively applied in hospital
services to create effectiveness and efficiency
by maximizing existing resources in the
hospital, avoiding waste, and increasing
efficiency in the healthcare service process. In
addition, it can reduce the cost of handling a
relatively high patient safety incident.
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ABSTRACT

Exclusive breastfeeding begins within one hour after birth until the baby is six months old. Early initiation
of Diving is a technique that is often carried out by fishermen in Batangono village with traditional techniques
without using tools, from their knowledge that diving is obtained from generation to generation so that the
consequences of diving activities have an impact on health, and the attitude shown in the Barotroma incident is
also still lacking in handling. The aim of the research is to know the relationship between knowledge and attitudes,
the incidence of Barotrauma in the community in Batangono Village, Buko District, Banggai Islands Regency.
This research method uses a cross sectional approach. A sample of 42 respondents was selected from the Islands
using proposive sampling. Data collection was carried out in January 2023. Data analysis used the Mann Whitney
test. The results of this study show that the incidence of barotrauma is 68.4%. The results of the analysis show that
there is a relationship between knowledge and events of barotrauma in the community with a p-value = 0.05. The
attitude variable obtained a p-value = 0.02, meaning that there is a relationship between attitude and barotrauma
events in society. The conclusion is that there is a significant relationship between knowledge and attitudes with
the incidence of barotrauma in the community, suggestions for standard diving procedures to prevent barotrauma,
and health agencies play a role in disseminating information about diving health.

Keywords: Knowledge, Attitude, Barotrauma.
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INTRODUCTION

Barotauma is tissue damage resulting
from the direct effects of pressure. Pressure
imbalance occurs when a person is unable to
equalize the air pressure in the middle ear space
when the water pressure increases or decreases.
Extreme changes or imbalances between
environmental pressures and internal pressures
associated with body cavities can cause
physical damage to the tissue lining of the
cavities. The body cavities most at risk of
experiencing barotrauma are the middle ear,
paranasal sinuses, and lungs®. The incidence of
barotrauma in Indonesia in 2019 reached 54%,
in 2020 it increased to 62%, and in 2021 it
experienced a slight increase reaching 64%, this
shows that the incidence of barotrauma is an

important focus of attention for the community
and health facilities in handling barotrauma so
as not to cause focus of problems that do not
become an increase in cases every year?.
Traditional divers generally pay little attention
to matters related to occupational safety and
health, so they have the potential to be exposed
to middle ear barotrauma, middle ear
barotrauma occurs in 30% when diving for the
first time and 10% in divers who have often
dived®.

Banggai Islands Regency is a large sea
area in the province of Central Sulawesi, which
has a large population, the majority work as
fishermen, both fishing and some catching fish
by diving, the incidence of barotrauma in this
district has also greatly increased every year,
recorded from In 2020 there were 19 cases of
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barotrauma, and in 2021 it increased to 22
cases, 1 of them died, and until June 2022 there
were 8 patients with barotrauma cases (Banggai
Islands District Health Office, 2021). The aim
of the study was to determine the relationship
between knowledge and attitudes with the
incidence of barotrauma in the people of
Batangono Village, Buko District, Banggai
Islands Regency.

METHOD

This research is a type of analytical
research. This research is to see the relationship
between knowledge, attitudes and actions with
the incidence of barotrauma in the people of
Batangono Village, Buko District, Banggai
Islands Regency. Data collection was carried
out in a cross-sectional way where data
collection was carried out by looking at the
independent variables and the dependent
variable at the same time. This research was
conducted in Batangono Village, Buko District,
Bangkep Regency. The population is all people
who work as fishermen in Batangono Village,
Buko District, Banggai Islands Regency,
totaling 42 people. The sampling technique is
the total population. Data collection, primary
data, data sourced from fishermen, and
secondary data, data obtained from incident
reports at the Puskesmas. Processing data in an
unuvariate way, namely analysis of proportions
or percentages by comparing the cross
distribution between the two variables
concerned and bivariate analysis of the results
of the chi square statistical test with a
confidence level of 95% where if the P value <a
(0.05).

RESULTS

Table 1. Characteristics Respondents in
Batangono Village, Buko District, Banggai
Islands Regency.

Gender Frequency Percentage
(f) (%)
Man 42 100
Age
3038 Year 11 26,3
39— 47 Year 8 19,0
48 —56 Year 15 35,7
57 —64 Year 8 19,0
Education Frequency Percentage
(%)
Elementary 29 69,0

Junior high 13 31,0
Income Frequency Percentage
() (%)
Rp. 500.000 30 71,4
Rp. 800.000 7 16,7
Rp. 700.000 5 119
Rp.1.000.000> 0 0
Diving Depth Frequency Percentage
() (%)
2-5M 12 28,6
6-10M 28 66,6
10>M 2 4,8
Pain in the ear Frequency Percentage
() (%)
Never 4 9,5
Once 38 90,5
Knowledge Frequency Percentage
() (%)
Good 23 54,8
No Good 19 45,2
Attitude Frequency Percentage
() (%)
Good 24 57,1
No Good 18 42,9
Incident Frequency Percentage
Barotraouma (f (%)
Ever 16 38,1
Experienced
(Yes)
Haven't 26 61,9

Experienced (no)
Source: Primary data processed

Based on table 1 of the 42 respondents,
all were male or (100%) and seen from the age
of the 42 respondents, the youngest age 30-38
years was 11 people or (26.3%), aged 39-47
years were 8 people or (19.0%), aged 48-56 years
as many as 15 people or 35.7%), while aged 57-
64 years as many as 8 people or (19%).
Furthermore, judging from the education level of
the 42 respondents, the lowest level of
elementary school (SD) was 29 people or
(69.0%) while the highest level of education was
junior high school with 11 people or (31.0%).
The average respondent's income is Rp.
500,000/month or (71.4%). The depth of diving
made by the majority of respondents was 6-8
meters 28 (66.6%), and depths of more than 10
m 2 of respondents (4.7%). The majority of
respondents had experienced ear pain as many as
38 (90.5%). Based on table 1 of 42 respondents,
there were 23 people with good knowledge
(54.8%), and there were 19 respondents who had
poor knowledge (45.2%). Based on table 1
shows that of the 42 respondents who have the
highest attitude, namely respondents who have a
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good attitude as many as 24 respondents
(57.1%). Based on table 1, out of 42 respondents,
16 people had experienced barotrauma or 38.1%,
while 26 people had never experienced
barotrauma or 61.9%.

Table 2. Relationship between knowledge
and barotrauma events in the community in

Batangono Village, Banggai Islands
Regency
Knowledge Barotrauma T%t)al Vgl-ue
Yes No

f % f %
Good 10 435 13 65 23
Notgood 6 316 13 84 19 0,00
Total 16 381 26 19 42

Source: Primary data processed

Table 2 above shows that of the 42
respondents who have good knowledge and
understand related to barotrauma as many as 10
respondents (43.5%), who have good knowledge
but do not know about barotrauma as many as 13
respondents (56.5%), knowledge is not good 6
respondents (31.6%) understood barotrauma, 13
respondents (68.4%) had poor understanding of
barotrauma. Statistical test results with the Chi-
Square test obtained a value of p = 0.00 (P <0.05
means that there is a relationship between
knowledge and barotrauma events in the people
of Batangono Village, Banggai Islands Regency.
The contingency coefficient test results obtained
0.673 results indicating that there is a
relationship between knowledge with the
incidence of barotrauma in the community in
Batangono Village, Islands Regency.

Table 3. The relationship between attitude
and barotrauma in the people of Batangono
Village, Banggai Islands Regency.

Attitude Barotrauma T?ft)al Valfl:
Yes No
f % f %
Good 10 417 14 58,3 26
Not good 6 333 12 667 14 0,02
Total 16 38,1 26 61,6 42

Source: Primary data processed

Based on table 3 shows that of the 42
respondents who have a good attitude and
understand barotrauma as many as 10
respondents (41.7%), and respondents who have
a good attitude who do not understand
barotrauma as many as 14 respondents (58.3%),

who have a bad attitude and 6 respondents
(33.3%) understood barotrauma, and 12
respondents (66.7%) had a bad attitude and
understood barotrauma. The results of the static
test with the Chi-Square test obtained a value of
p = 0.006 (P <0.02) meaning that there is a
relationship between attitudes and the incidence
of barotrauma in the people of Batangono
Village, Banggai Islands Regency. The results of
the Contingency Coefficient test obtained the
result of 0.682 indicating that there was a
relationship between attitude and the incidence
of barotrauma in the community in Batangono
Village, Islands Regency.

RESULTS AND DISCUSSION

This study explores knowledge,
attitudes, and barotrauma incidents in fishing
communities in Batangono Village, Buko
District, Islands Regency. Preliminary findings
in this study indicate that most fishing
communities in Batangono village have good
knowledge and attitudes towards Barotrauma
incidents. Ardiansyah et al. (2021) and Herman
et al. (2020) who identified a good increase in
knowledge from fishing communities. Besides
that, this study identified a relationship between
variables that were considered related to the
incidence of barotrauma®. The results of the
univariate analysis showed that out of 42
respondents who had good knowledge and
understood related to barotrauma as many as 10
respondents (43.5%), who had good knowledge,
but did not know about barotrauma as many as
13 respondents (56.5%), poor knowledge that 6
respondents (31.6%) understood barotrauma, 13
respondents (68.4%) had poor understanding of
barotrauma. After the analytical test was carried
out using the Chi-Square statistical test, a value
of <0.05 was obtained. The p-value <0.05. This
shows that there is a significant relationship
between knowledge and the incidence of
barotrauma for respondents in the village of
Batangono, Buko District, Islands Regency. In
the research that has been done, the results
obtained from the 42 respondents who had more
elementary school (SD) education than those
with higher education. The level of education
influences the formation of a mindset that is open
to new things. The most important knowledge is
knowledge about equalizing techniques for
underwater  workers, because it greatly
influences hearing loss®. Knowledge of the
respondents includes knowledge about the use of
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personal protective equipment, equalizing
techniques, how to know the situation, sea
conditions around the object of work, and unsafe
work attitudes’. According to the results of
research by Dharmawirawan and Modjo (2012),
among traditional fishermen in the Thousand
Islands, one of the things included in the
identification of occupational safety and health
hazards is the low knowledge of fishermen about
safety diving®. Diving activities at a depth of
more than 20m have a considerable risk to the
safety and health of divers®. Diseases related to
diving activities require special attention because
diving activities can pose a risk to health °. This
knowledge has an impact on occupational
disorders and diseases on dives'®. Tradition
(culture) affects knowledge because someone
who has a good culture will have good
knowledge, but if the social culture is not good
then the knowledge will be poor 1. When viewed
from the age of the respondents, it can be said
that they are still productive, have higher
enthusiasm, will, and abilities®. Education is one
of the factors that will shape and increase
fishermen's knowledge about baratrauma. The
level of education can affect the quality of human
resources. The higher the level of education, the
pattern of thinking is also more advanced so that
it will be faster in accepting innovation 3.
Knowledge is a very important domain for the
formation of open behavior and the formation of
a behavior based on the existence of knowledge
that encourages someone to take an action4. 10
respondents (41.7%) had a good attitude and
understood barotrauma, and 14 respondents
(58.3%) had a good attitude who did not
understand barotrauma, 6 respondents (33.3%)
had a bad attitude and understood barotrauma
%), as well as respondents who had a bad attitude
and understood barotrauma as many as 12
respondents (66.7%). Table 7 above shows the
analysis of the relationship between attitudes and
barotrauma events. The statistical test results
using the Mann Whitney alternative test in the
table above obtained a p-value = 0.006 (p-Value
= <0.05). Means that attitude is related to
barotrauma events in the community in
Batangono village, Islands Regency, which
means that there is a significant relationship
between attitude and barotrauma events. The
results of this study prove that attitudes can
influence a person's health behavior'®. The
attitude is not good and does not understand the
highest barotrauma because most respondents
have less knowledge, the less knowledge a

person has, the less the way to respond to
something he does not know 6. This can also be
seen from the low level of education, as a result
of low knowledge can affect attitudes in handling
barotrauma. Attitude is a response to a person's
readiness or tendency to take action, be it
accepting or rejecting a change . A positive
attitude is a person's tendency to accept the
recommended behavior, while a negative
attitude is a person's tendency to reject the
recommended behavior'®, The attitude of
fishermen can be formed from experience
through the learning process®3. The end result of
an attitude cannot be seen immediately but can
only be interpreted from the behavior of
someone who is extroverted. Attitudes can also
shape innovation in changing society to take
actions that are considered good'®. Barotrauma
events in society are more likely to avoid
problems because things that are felt can be self-
defeating 2°.

CONCLUSION

Knowledge and attitude have a
relationship with the incidence of barotrauma in
the community in Batongono Village, Buko
District, Bangai Islands Regency. It s
recommended to carry out standard diving
procedures to prevent barotrauma, and health
agencies play a role in disseminating
information about diving health.
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ABSTRACT

Low acceptance of body image can lead to behavioral changes and disorders such as depression,
excessive desire to lose weight and dieting, eating disorders, as well as low self-esteem. This study aims
to analyze the effect of using E-WoHealth on perceived body image, self-confidence, and Body Mass
Index (BMI) among female adolescents. This study has obtained ethical approval issued by the Faculty
of Public Health, Hasanuddin University No.105/UN4.14.1/YP.01.02/2023 3.01.2023. This was a Quasi-
Experimental quantitative study with the R&D (Research and Development) approach and two-group
Pre-test-Post-test design. The current study was conducted at State SHS 4 of Palopo City from February
20 to March 30, 2023. A sample size consisted of 108 students, who were selected through a total
sampling technique and were assigned into 2 groups, namely the intervention group and the control
group consisted of 54 respondents, respectively. The study design developed and validated learning
media called Education Woman Health, later abbreviated as E-WoHealth, as a website containing
animated videos, text videos and e-booklets to be applied as educational media. The study findings
indicated a significant increase in the post-test perceptions of respondents with a p-value of 0.000 <0.05,
which means there are differences in perceptions of female adolescents after being given education using
E-WoHealth. Furthermore, there was a significant difference between the intervention group and the
control group with a p-value 0.000 <0.05. It can be concluded that there was an effect of using web-
based E-WoHealth on perceived body image, self-confidence and body mass index among female
adolescents. Animated videos and e-booklets can be used as alternative educational medium to increase
adolescents' perceptions for self-assessment to create self-confidence and a positive body image.

Keywords: E-WoHealth, Perception, Body Image, Self-Confidence, Body Mass Index (BMI).
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INTRODUCTION

During early adolescence, a period of shape becomes a concern of individuals®. Body
physical development, changes in the body image is a subjective assessment based on self-
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perception of physical shape. Female
adolescents who are dissatisfied with their
physical appearance may take various steps to
shape it as desired so as to increase their self-
confidence and self-esteem?. Such action can
affect general health, well-being, body image,
and other characteristics in adulthood?. Low
acceptance of body image or so called body
image dysfunction can also cause reproductive
health problems, namely irregular
menstruation, abnormal weight, anemia and
CED in the future 3.

Low acceptance of body image can lead
to behavioral changes and disorders such as
depression, excessive desire to lose weight,
eating disorders, and low self-esteem?. Threats
such as Chronic Energy Deficiency and anemia
during pregnancy have the potential to occur if
adolescents still think that being thin and small
is a beautiful and ideal. Consequently, pregnant
women with CED have the opportunity to give
birth to children with low birth weight (LBW),
while anemia can contribute to Maternal
Mortality Rate since they are prone to bleeding
during childbirth. Nutritional status must be
considered to ensure the optimal growth and
development of the future life of adolescents®.
The incidence of anemia during adolescence is
very closely related to the incidence of anemia
during pregnancy®.

One of the important aspects in the
development of personality in female
adolescents is having a positive body image and
self-confidence. The importance of self-
confidence can provide positive encouragement
for adolescents. Adolescents who have the
attitude of being able to accept their body as it
is will show their confidence. A previous study
revealed that 25% of adolescents had a
moderate level of self-esteem and 75% of
adolescents had a low level of self-esteem’.
Furthermore, a study conducted by Tehzeeb, et
al., 2021 proved that the role of culture on the
development of eating patterns, physical
activity, and socialization with the surrounding
environment®,

Adolescents who had an ideal body
mass index or overweight with a positive body
image tendedto be more confident, were able to
accept their body type and avoid deviant
behavior. In contrast, adolescents with a
negative body image with overweight or
underweight body mass index tended to have a
poor diet, often ate fast food, and lacked of
exercise®. Based on another previous study, it

was found that 23.3% of high school students
aged 13-16 years were involved in poor dietary
practices®®. Another study conducted by Joanna
Sadowska, et all., 2020 showed that adolescents
with a low body mass index often felt
dissatisfied®.

Efforts made by the government
regarding the prevention of underweight and
overweight among adolescents have been
running but have not obtained good outcomes,
causing the high incidence of underweight and
overweight among female adolescents.
Therefore, the researcher designed a learning
media in the form of Education Woman Health
which was then abbreviated as E-WoHealth'?%3,
E-WoHealth is an electronic learning medium
which involves e-booklets and animated videos.
Such website can be accessed by students to
obtain information about body image, self
confidence, and Body Mass Index. It is in line
with a study conducted by Zhonggen Yu, et all.,
which found that video and its duration had a
significant effect on the perceptions and
abilities of female students due to its strong
function®. This study aims to analyze the effect
of web-based E-Health on perceived body
image, self-confidence and body mass index
(BMI) among female adolescents.

METHOD

This study applied the Combined
Method namely Research and Development
(R&D) developed by Borg and Gall as well as a
Quasi Experimental method with a two group
Pretest-Postest design, which involved 108
respondents of students at State SHS 4 of
Palopo City. This study was conducted at State
SHS 4 of Palopo City. The study design
developed and validated learning media called
Education Woman Health, later abbreviated as
E-WoHealth with several stages namely
analysis of learning media needs, development
of learning media design, expert test validation,
TAM test and test for the final product of
learning media. Development stage was
initiated with analysis on the needs of female
students at State SHS 4 of Palopo City, which
was used as a basis for initial product
development. At the initial development stage,
the researcher conducted an initial study to
assess students' perceptions towards the
material contained in E-WoHealth, namely
body image, self-confidence and Body Mass
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Index (BMI). Based on these results, the
researcher compiled materials to be involved on
the Web. In the next stage, the product was
developed by conducting preliminary study on
knowledge. After the web product containing
videos and e-booklets (E-WoHealth) was
completed, a validation and revision tests were
performed by involving 2 media or IT experts
on November 30, 2022 as well as 2 material
experts namely nutritionist and psychologist on
December 7, 2022. After the E-WoHealth
website was validated and revised, the next step
was to conduct a one-on-one trial involving 2
Master of Obstetrics students to assess several
things that still need to be improved, including
the language of instructions and writing errors
on January 25, 2023. Afterwards, small group
trial involving 10 female students were
conducted on January 26, 2023 as well as large
group trial on January 27, 2023 by using almost
the same characteristics.

The control group was observed to
determine the effectiveness of using web-based
E-WoHealth on the increase in perceived body
image and Body Mass Index (BMI) among
female adolescents. The control group in the
study was given an intervention using a web-
based E-WoHealth with the contents in the form
of an e-booklet and text video regarding body
image, self-confidence and Body Mass Index
(BMI). On the other hand, the experimental
group was given an intervention using a web-
based E-WoHealth with the contents in the form

of e-booklets and animated videos regarding
body image, self-confidence and Body Mass
Index (BMI). The outcomes were further
assessed using a questionnaire.

The next steps was to conduct research
on February 20 — March 30, 2023. The initial
stages of this study involved explanation of the
objectives and steps during the study process
and asking for approval. If the respondent
agreed to be a study sample, informed consent
was delivered to be filled in and an account was
created to access the web. Furthermore, the
researcher provided an explanation regarding
the material contained in E-WoHealth and how
to use it to make it easier for students in the
process of learning material on the web. User
name and password were further shared through
the WhatsApp Group, and the respondents were
asked to fill out the pre-test questionnaire before
studying the material on the web. The study
lasted for 8 meetings, respondents were given
2x a week to open the web to study the material
contained in E-WoHealth. Monitoring was
performed through the WhatsApp group and E-
WoHealth. After studying education for 4
weeks, the respondents were asked to fill out the
post-test questionnaire. After that, the post-test
final assessment was carried out. The effect of
E-WoHealth was accurately known by
comparing the assessment results between
before and after being given E-WoHealth based
on the per-test and post-test questionnaires.

RESULTS

Table 1. Perceptions Before and After Health Education Using E-WoHealth.

Variable Pre-Test Post-Test
Intervention Control Intervention Control
n % n % n % n %

Perception

Good 0 0 0 0 50 92.6 28 51.9

Moderate 42 77.8 27 50.0 4 7.4 26 48.1

Poor 12 22.2 27 50.0 0 0 0 0

Total 54 100 54 100 54 100 54 100
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Graph 1. Perceptions Before and After Health Education Using E-WoHealth

Based on the table and graph above, a
total sample of 108 people was assigned into 2
groups, namely the intervention group and the
control group consisted of 54 respondents,
respectively. The intervention group got health
education using the E-Wohealth video
animation and the control group got health
education using E-Wohealth text video. During
the pre-test, most of respondents both in the
intervention group and the control group were
involved in the moderate category by 42
respondents (77.8%) and 27 respondents
(50.0%), respectively. Based on the results of
the pre-test, it was shown that respondents had
moderate level of perception.

After giving the intervention in the
form of E-WoHealth video animation and text
video, there were changes in perception,

especially in the intervention group of video
animation, wherein 50 respondents (92.6%)
were involved in the good category, and the
remaining 4 respondents (7.4%) were involved
in the moderate category. In contrast in the
control group of text video, 21 respondents
(51.9%) were involved in the good category,
and the remaining 26 respondents (48.1%) were
involved in the moderate change of perception.

Bivariate analysis was conducted to
determine the effect of the independent on
dependent variable of changes in perceived
body image, self-confidence and Body Mass
Index (BMI) of female adolescents. In general,
the use of E-WoHealth could affect perceived
body image, self-confidence and Body Mass
Index (BMI) of female adolescents.

Table 2. Effect of E-WoHealth on Perceived Body Image, Self Confidence and Body Mass Index

(BMI).

Variable N Negative Rank  Positive Rank Ties Sig.
Animated Video Intervention 54 0 54 0 0.000
Pre-Test-Post-Test

Text Video Intervention 54 0 51 3 0.000

Pre-Test-Post-Test

*Wilcoxon Test

The table above revealed that of 54
samples in the animated video group, all
(100%) respondents experienced positive
changes, and no respondent experienced
negative changes in perception. Meanwhile in
the control group of text video, there were 51
(94.4%) respondents who experienced
positive changes in perception and

3 respondents (5.5%) experienced no changes.
In general, providing animated videos could
influence perceived body image and body mass
index of female adolescents.

DISCUSSION

Malnutrition among adolescents is no less
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important than obesity and underweight at the
age of 16-19 years'®. Interviews conducted with
several students revealed that manay of them
did not know the ideal Body Mass Index, and
those who thought that their bodies were not in
the ideal category would do various ways to
look ideal according to their version. They did
various ways, namely diet by reducing their
portions at meals. Such finding is reinforced by
a study conducted by Ilmi, et al (2021) that one
of the nutritional problems in Indonesia was
underweight. Female adolescents are involved
in the group that is vulnerable to underweight,
especially those who live far from their parents.
In addition, obesity is also a nutritional problem
influenced by fast food consumption which is
significantly associated with various emotional
and behavioral problems which include somatic
symptoms, attention problems, and aggressive
behavior among adolescents with overweight
problems®. Many celebrities become role
models among adolescents. In fact, many
people believe that beautiful people are those
who are slim, have white skin, beautiful hair
and other physical beauties. In order to get it,
adolescents are willing to go on a strict diet
without sufficient knowledge of nutrition,
resulting in poor eating behavior that is not in
accordance with nutritional principles. If such
condition is continued, it will affect the health
and nutritional quality of adolescents who
should be prepared carefully as prospective
mothers'’. Adolescent concern for their bodies
is also one of the causes of poor intake of
nutrients. The results pre-test showed that most
of respondents both in the intervention group
and the control group were involved in the
moderate category by 42 respondents (77.8%)
and 27 respondents (50.0%), respectively.
Based on the results of the pre-test, it was
shown that respondents had moderate level of
perception.

During the transition period, female
adolescents become more sensitive and always
feel dissatisfied with their appearance. So, they
pay special attention to their physical
appearance®®, Negative body image is very
common among adolescence and certainly has
negative impacts on health such as increased
risk of low self-esteem, depression, impaired
physical activity and eating patterns. Preventive
effort for the emergence of a negative body
image among adolescents can be performed
through education about the harmful effects of

unhealthy weight control, and management of
healthy weight gain using the appropriate
principles of nutrition, diet and physical
activity'®. Nutrition education is one of the
interventions that can be done to overcome such
problems?,

After conducting intervention using
video animation, 50 students in the intervention
group experienced positive changes, and 4
respondents experienced no changes in
perception. On the other hand, 28 respondents
in the text video group experienced positive
changes in perception and 26 respondents
experienced no changes in perception. The
results of Wilcoxon test found a p value of
0.000 <0.05, meaning that HO was accepted.
Such finding indicated a change in perception
before and after the intervention. Such finding
is in line with previous study conducted by
Asmawati, et al. which found that counseling
using video media had a significant effect on
students' knowledge and attitudes regarding
anemia with p values for knowledge and
attitude of 0.000 (p<0.05) and 0.001 (p>0.05),
respectively. It can be concluded that there was
an effect of education using video media on
perceptions and knowledge on anemia among
female adolescents at State JHS 1 of Turikale in
2020.

CONCLUSION

Based on the study findings, it can be
concluded that there was an effect of using web-
based E-WoHealth on perceived body image,
self-confidence and body mass index among
female adolescents.

Web-based e-Wohealth, which includes
animated videos and e-booklets, can be used as
an alternative educational medium in an effort
to prevent health problems among adolescents,
especially balanced nutrition, good body mass
index (BMI), as well as improving their habit or
behavior in assessing themselves to not
compare themselves with other people so as to
create self-confidence or a positive body image.

ACKNOWLEDGMENT

We would like to deliver sincere gratitude to the
supervisors, examiners, respondents, parents
and other parties for their participation and
support during the completion of this study.

263



CONFLICTS OF INTEREST
The authors declare no conflict of interest.

REFERENCES

1.

Komang N, Sasmitha A, Made N,
Wilani A. Pengaruh citra tubuh terhadap
penyesuaian diri pada remaja awal di
SMPN 1 Denpasar. psikologi. 2019;12—
21.

Agustina et all. Hubungan Body Image
Dengan Harga Diri Pada Remaja Putri
Usia 16-18 Tahun. Illmu Kesehat.
2020;8(2):1-7.

Meiriza W, Satria O. Hubungan Berat
Badan Tidak Normal Dengan Kejadian
Amenore Pada Remaja Putri. J Kesehat
Perintis. 2017;4(2):102-8.

Eisenberg ME, Ward E, Linde JA,
Gollust SE, Neumark-Sztainer D.
Exposure to teasing on popular
television shows and associations with
adolescent  body  satisfaction. J
Psychosom Res [Internet].
2017;103(May):15-21. Available from:
http://dx.doi.org/10.1016/j.jpsychores.2
017.09.014

Indrasari OR, Sutikno E. Faktor Yang
Mempengaruhi Status Gizi Remaja Usia
16-18 Tahun. J Kesehat Indones.
2022;X(3):128-32.

Danefi T, Agustini F. Hubungan Status
Gizi Dan Pola Menstruasi Dengan
Kejadian Anemia Pada Remaja Di Sman
2 Singaparna Kecamatan Singaparna
Kabupaten Tasikmalaya Tahun 208. J
Kesehat Bidkesmas Respati.
2018;1(1):9-18.

Ifdil, Denich Unzilla A, Asmidir I.
Hubungan Body Image dengan
Kepercayaan Diri Remaja  Putri.
2017;2(3):107-13.

Zulfigar T, Strazdins L, Banwell C. How
to Fit In? Acculturation and Risk of
Overweight and Obesity. Experiences of
Australian Immigrant Mothers From
South Asia and Their 8- to 11-Year-Old
Children. SAGE Open. 2021;11(3).
Mutmainnah, Aunurrahman, Warneri.
Efektivitas  Penggunaan  E-Modul
Terhadap Hasil Belajar Kognitif Pada
Materi Sistem Pencernaan Manusia di
Madrasah Tsanawiyah. J basicedu.
2021;5(3):1625-31.

10.

11.

12.

13.

14.

15.

16.

17.

Abu-baker NN, Eyadat AM, Khamaiseh
AM. Heliyon The impact of nutrition
education on knowledge , attitude , and
practice regarding iron de fi ciency
anemia among female adolescent
students in Jordan. Heliyon.
2021;7(December 2020):e06348.
Sadowska J, Dziaduch I, Bruszkowska
M, Ziotkowska K. BMI, Body
Perception, and Approach to Eating and
Diet in Adolescent Girls. SAGE Open.
2020;10(4).
Tubuh C, Image B, Penatalaksanaan
DAN, Gultom L, Saragih HS, Bangun S.
Penyuluhan Pada Remaja Tentang Gizi,
Harga Diri ( Self Pengukuran Imt Pada
Remaj Putri Di Panti Asuha Simpang
Tiga Kecamatan Medan Barat Tahun
2020 Abstrak “ Kontribusi Perguruan
Tinggi Dalam Pemberdayaan
Masyarakat di Masa Pandemi » *
Kontribusi Perguru.
2020;(November):23-5.
Febrina T, Astriani MM. Pengembangan
Modul Elektronik Matematika Berbasis
Web. J Kaji Pendidik Mat.
2020;6(1):27-36.
Yu Z, Gao M. Effects of Video Length
on a Flipped English Classroom. SAGE
Open. 2022;12(1).
Kemenkes RI. Injeksi 2018 [Internet].
Health Statistics. 2019. 207 p. Available
from:
https://www.kemkes.go.id/downloads/r
esources/download/pusdatin/profil-
kesehatan-indonesia/profil-kesehatan-
indonesia-2018.pdf
Ishak Z, Fin LS, Wan lIbrahim WAH,
Md. Zain F, Yahya A, Selamat R, et al.
Fast Food Intake, Emotional and
Behavioral Problems among
Adolescents with Overweight and
Obese  Problems Participating in
MyBFF@school Intervention Program.
SAGE Open. 2022;12(1).
Setyawati VAV, Herlambang BA.
Model Edukasi Gizi Berbasis E-booklet
untuk Meningkatkan Pengetahuan Gizi
Ibu Balita. J Inform Upgris [Internet].
2015;1(1 Juni):86-94. Available from:
http://journal.upgris.ac.id/index.php/JI
Ularticle/view/810
Wati CR, Lidiawati M, Bintoro Y.
Hubungan Indeks Massa Tubuh Dengan
Body Image Pada Remaja Putri Kelas |
264



19.

20.

Dan Kelas Il SMAN 4 Banda Aceh. Pros
Semin Nas Multi Disiplin  llmu
UNAYA). 2019;3(1):849-57.

IImi VYA, Maharani N, Dieny FF,
Fitranti DY. Asupan protein, zink, dan
defisiensi  zink  pada  santriwati
underweight. J Gizi Klin Indones.
2021;18(2):69.

Nurul Azzahra Putri SA. Pengaruh
Pendidikan Gizi dengan Video Animasi
Terhadap Persepsi Body Image Remaja
di SMK Al-Muhadjirin 2 Kesehatan
Bekasi Timur Tahun 2022. J Pendidik
dan Konseling [Internet]. 2022;4(4):79.
Available from:
https://core.ac.uk/download/pdf/322599
509.pdf

265



Poltekita: Jurnal llmu Kesehatan
http://jurnal.poltekkespalu.ac.id/index.php/JIK

Vol.17 No.2 August 2023: Hal. 266-272
p-1SSN: 1907-459X e-ISSN: 2527-7170

[ Original Article ]

The Influence of Group Therapy on Personal Hygiene Improvement for Grade 7 Students

Rani Ardina 1", Nuria Muliani !

1 Study Program of Nursing, Universitas Muhammadiyah Pringsewu, Lampung, Indonesia

(Correspondence author's e-mail, ummuzaid201012@gmail.com, 0823-7675-3316)

ABSTRACT

Efforts need to be made to improve personal hygiene behavior with the end result of reducing
the number of infectious diseases. Human IT Middle School Mulia Boarding School is an IT Middle
School with a dormitory concept where students live together to improve their religious skills and
memorize the Koran. Personal hygiene problems have become commonplace among students. Health
education has been done a lot, but not yet effective. One effort that can be done is with a therapy group.
Therapy groups can influence other individuals to improve better behavior. This study uses a quasi-
experimental design. This study used a purposive sampling technique in selecting subjects. The technique
used to collect data is interview. This research will be conducted in July 2022, Islamic Boarding School
at Insan Mulya Pringsewu Lampung. This research has received ethical recommendations from KEPK
Muhammadiyah University of Pringsewu. Data analysis used the T test. The purpose of this study was to
determine the effect of group therapy on improving the personal hygiene of 7th grade students of SMP
IT Insan Mulia Islamic Boarding School. The results showed that the average increase in personal
hygiene of students in the intervention group was higher than that of the control group (32.15 + 14.65;
11.30 £ 9.32). The results of statistical tests showed that there was a significant effect of the therapy
group on improving the personal hygiene of grade 7 students at SMP It Insan Mulia Boarding School (p
value = 0.000). It is recommended to do group activity therapy for students to improve students' personal
hygiene.

Keywords: Group Activity Therapy, Personal Hygiene.
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INTRODUCTION

Health is a healthy state, both
physically, mentally, spiritually and socially
which enables everyone to live a productive
life. The most important factors affecting public
health are the environment, behavior, health
services and heredity because it is in the
environment that humans interact and
interrelate in their life processes, both in the
physical, psychological, socio-cultural,
economic environment, where these conditions

are strongly influenced by individual behavior,
families, groups and communities, which are
closely related to the habits, norms, customs
that apply in society * .

Personal hygiene is self-care that
affects human health where personal hygiene is
carried out as an activity of daily life. Personal
hygiene behavior can be influenced by
individual values and habits, in addition to
cultural, social, family norms, educational
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level, economic status and so on. Having
problems with personal hygiene will have an
impact on a person's health condition. When
someone is sick, one of the causes is a lack of
personal hygiene. This should be our concern,
because cleanliness is an important factor in
maintaining individual health status 2.

The main problem of personal hygiene
that often occurs in Islamic boarding schools is
scabies. This is due to poor personal hygiene
and the incidence of scabies *. Personal hygiene
includes the habit of washing hands, using the
same towel, the frequency of bathing, the
frequency of changing clothes, the frequency of
changing bed linen, and the habit of direct
contact with scabies sufferers, other habits as
well as using bar soap together. Habits like the
above often occur in Islamic boarding schools*.

Another problem arising from poor
personal hygiene is Pediculosis capitis in
Islamic boarding schools or dormitories.
Pediculosis capitis can be transmitted in two
ways, namely by direct contact and indirectly.
Direct contact occurs when there is contact with
sufferers, for example giving directly by friends
who are suffering and sleeping together next to
sufferers. While indirect contact through
objects that have been used by sufferers such as
clothes, towels, pillows, mattresses and others?.

Health education on personal hygiene
therapy for diseases sometimes fails or
treatment cannot reach optimally so that cases
of infection still exist. If there are no preventive
measures to improve personal hygiene, it will
increase the incidence of infection caused by
scabies and can eventually lead to endemic
scabies. From the description above, it shows
that health promotion about personal hygiene
has a positive impact on increasing knowledge
which indirectly changes behavior or actions in
good self-care, so that the incidence of scabies
can be reduced 3.

According to research by Triasmari &
Kusuma (2019) , it shows that the factors that
affect personal hygiene in children 9-12 years
are influenced by knowledge, attitudes and
access to promotional media. Knowledge, and
access to social media are related to personal
hygiene attitudes in children aged 9-12 years.
Children aged 9-12 years who are exposed to
social media have a higher proportion of doing
personal hygiene compared to children who are
not exposed.

The limitations of these health
promotion media can have an impact on the

level of student knowledge, so there is a need to
increase knowledge. Increasing knowledge can
be done in various ways, including by way of
education and outreach through both print and
non-print media. Social health education media
is very effective as a media for educating and
outreach to the public about the importance of
health in general.

Perceptual stimulation Group Activity
Therapy (GAT) is one of the modality therapies
performed by nurses on a group of patients who
have the same nursing problem by training the
patient to prepare for the stimulus provided or
the stimulus experienced. Provision of effective
perceptual stimulation GAT is supported by the
environment in which the therapy is given, and
the client's willingness to participate in
activities, the client is expected to be able to
overcome low self-esteem. Clients can also
perceive what is described properly and
appropriately © .

In research Widyawati, (2022) , it
shows that most of them are happy with the
GAT technique provided and hope that
activities like this are carried out continuously
so that they are motivated to move forward’.
The effectiveness of GAT can be seen from the
many changes in the number of adolescents who
originally had negative self-esteem abilities to
positive self-esteem. The GAT given to
adolescents aims to facilitate the ability of
adolescents to socialize with a number of
friends who are around them with problems of
social relations, as well as to gradually improve
social relations within the group. Also
supported by personality and developmental
stages.

In Chalifatiyanti's research (2017) , it
shows that group therapy can significantly
reduce bullying behavior®. The openness of one
of the respondents will influence the mindset of
other group therapy members so that other
group members will do the same thing, namely
revealing the reasons/causes of the respondent
bullying his schoolmates. Participation of group
members eliminates feelings of isolation within
each member and the uniqueness of the cause of
bullying behavior occurs. The togetherness and
openness of each member of the group can be
lost. anxiety and encourage each member of the
group to discuss inner feelings/emotions
wholeheartedly.

Many studies support behavior change
through group therapy. Therapeutic group
therapy of school-age children affects the
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ability of psychomotor development of school-
age children. Therapeutic group therapy can
help school-age children meet their needs
(developmental tasks) positively. So it can be
concluded that therapeutic group therapy has an
effect on psychomotor abilities and industrial
development of school-age children ° .

In the pre-survey, research showed that
there were 45% of grade 7 students who had
personal hygiene problems due to the
adaptation process from moving house to
dormitory compared to grade 8 and 9 students
who had already adapted to dormitory
activities. Group therapy research alone has
never been used in personal hygiene. Group
therapy has never been introduced to humans
Mulya Boarding School Pringsewu . This Study
Aimed to effect of group therapy on improving
the personal hygiene of grade 7 students at SMP
It Insan Mulia Boarding School.

METHOD

This study uses a quantitative method
with the type of quasy experiment in the form
of pre -post test designs . Subjects were divided
into 2 groups, namely the control group and the
treatment group®. This research will be
conducted in July 2022, Islamic Boarding
School at Insan Mulya Pringsewu Lampung.
The type of activity group therapy given is
perceptual stimulation. perceived stimulation is
one of the modalities of therapy performed by a
nurse on a group of clients with the same
involvement problem in this case the problem
of personal hygieneTreatment Group activity
therapy for students is used as a provision for
students to improve personal hygiene. Therapy
This group's activities continue to implement
the covid 19 protocol during this pandemic.
Before and after the study, the subjects were
given a questionnaire to find out their personal
hygiene skills. The educational method used in
the control group used leaflets to improve
personal hygiene for students. Education is
given three times during the study.

Researchers used the calculation of the
average sample of two. The subjects of this
study consisted of 40 normal students in the
intervention group and 40 normal students in
the control group . The research instrument uses
a personal hygiene guestionnaire from previous
research 4 which has been tested for validity and
reliability. Data collection was carried out using

primary and secondary data. Secondary data
was obtained by looking at groups of grade 7
students at school. The primary data is directly
through the intervention of group activity
therapy which begins with a pre-test, then an
evaluation ( post - test) is carried out to find out
the results of research on personal hygiene. .

The data collection process was carried
out by researchers directly using questionnaires
in each group. In the first week, they were given
a pretest and in the second week, research
subjects were asked to fill out a post-test
guestionnaire. Researchers strive to uphold a
scientific attitude and research ethics. This
Study  get ethical clearance  from
Muhammadiyah University Pringsewu with
number 010/ KEPK/ FKes /2022.

RESULTS

Table 1. Personal Hygiene in Grade 7 Middle
School Students at Insan Mulya Boarding
School Pringsewu before research in both

groups.

Group MeantSD Median Range  p-
value

Control 54.85+12.90 58.0 23-77 0.408

Intervention 52.93+11.54 54.0 31-69

Table 1 shows that the average personal
hygiene of students prior to the study in the
control group was higher than that of the
intervention group (54.85 + 12.90; 52.93 *
11.54). However, the statistical test results
showed no significant differences in personal
hygiene before the study in the intervention
group and the control group (p value = 0.408).

Table 2. Personal Hygiene in Grade 7 Middle
School Students at Insan Mulya Boarding
School Pringsewu before research in both
groups

Group Mean+SD Median Range p-value
Control  66.15+10.26 69.0 38-92 0.000
Intervent  85.10+10.15 85.0 54-100

1on

Table 2 shows that the average personal
hygiene of students after the study in the
intervention group was higher than that of the
control group (85.10 + 10.15; 66.15 + 10.26).
The statistical test results showed that there was
a significant difference in personal hygiene
after the study in the intervention group and the
control group (p value = 0.000).
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Table 3. The Influence of Group Therapy on
Personal Hygiene Improvement for Grade 7
Students of SMP It Insan Mulia Boarding
School

Group Mean+SD Median Range p-value

Control ~ 11.30+9.32 8.0 0.0-31.0 0.000

Intervent 32.15+14.65 31.0 0.0-61
ion

Table 3 shows that the average increase
in personal hygiene of students in the
intervention group was higher than that of the
control group ( 32.15 + 14.65; 11.30 £ 9.32).
The results of statistical tests showed that there
was a significant effect of group therapy on
improving the personal hygiene of grade 7
students at SMP It Insan Mulia Boarding
School (p value = 0.000).

DISCUSSION

1. Personal Hygiene in Grade 7 Middle
School Students at Insan Mulya Boarding
School Pringsewu before research in both
groups.

In this study it was found that the
average personal hygiene of students before the
study in the control group was higher than the
intervention group (54.85 + 12.90; 52.93 *
11.54) and there was no difference in the two
groups ( p value = 0.408) .

Personal hygiene is important because
good personal hygiene will minimize the entry
of microorganisms that are everywhere and
ultimately prevent a person from getting sick.
Personal hygiene is self-care, where a person
takes care of certain functions such as bathing,
toileting , general body hygiene and decoration.
Personal hygiene or personal hygiene is
necessary for one's comfort, safety and health.
Personal hygiene is the first step to realizing
personal health. Having a clean body minimizes
one's risk of contracting a disease, especially
diseases associated with poor personal hygiene.
Improved personal hygiene will make it easier
for the body to get various diseases, such as skin
diseases, infectious diseases, oral diseases, and
gastrointestinal diseases or can even eliminate
the function of certain body parts, such as the
skin 1.

The main problem of personal hygiene
in students who live in dormitories is generally
skin hygiene. The skin is the outermost layer of
the body and is in charge of protecting the
underlying body tissues and other organs

against injury, and the entry of various kinds of
microorganisms into the body. For this reason,
care for the health and cleanliness of the skin is
needed. Maintaining skin cleanliness and skin
care aims to keep the skin well cared for and
maintained so that it can minimize any threats
and disturbances that will enter through the
skin. It is important for nurses as health workers
to inform clients in health services about the
importance of maintaining cleanliness and skin
care. Any condition that affects the skin (for
example: humidity, damage to the epidermal
layer, prolonged pressure on the skin, etc.) is
sufficient to disrupt the function of the skin as a
protective organ 12,

Just like the skin, hands and feet and
nails must be cared for and this is inseparable
from the cleanliness of the surrounding
environment and the habits of daily life. Besides
being beautiful to the eyes, clean hands, feet and
nails also prevent us from various diseases.
Dirty fingernails and hands can be dangerous
for contamination and cause certain diseases.

According to the research of Khotimah
et al.,, (2021) , it shows that the problem of
personal hygiene is the main problem for the
impact of scabies on students®. This can be
caused by students making skin contact with
other students. Bathing tools are also often used
alternately as a means of exchanging infections
among students. The next problem is the
behavior of changing clothes, but most students
don't do it. Poor personal hygiene will cause
scabies. Of course, it can cause learning
disorders and sleep patterns of students.

Supported by the research of
Qomariyah et al (2022), it shows that before
health education was carried out, the students'
personal hygiene was not good. The aspect that
looks less good is the cleanliness of the
towels!*. The students do not have good
personal hygiene on the cleanliness of the bed.
The students are used to sleeping together in
one bed. This is what makes scabies contagious
at this Islamic boarding school. In contrast to
the research by Tosepu et al (2019) , it shows
that the personal hygiene of students at the
Islamic Boarding School of the Metropolitan
Ummushabri Kendari in Kendari is in the good
category®®. They clean regularly, do not change
clothes and always use dry and clean towels.

Factors that influence personal hygiene
include internal factors and external factors.
Internal factors include knowledge, attitudes
and information. External factors that influence
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the behavior of young women regarding
personal hygiene during menstruation include
support and facilities. The dominant factor that
most influences the behavior of young women
regarding personal hygiene during menstruation
is the availability of facilities.

According to the assumptions of
researchers, by understanding the factors that
influence personal hygiene behavior. So health
education is needed by involving facilities and
the role of schools so that personal hygiene can
increase. One way is to use group therapy.

2. Personal Hygiene in Grade 7 Middle
School Students at Insan Mulya Boarding
School Pringsewu before research in both
groups.

In this study after research in the
intervention group was significantly higher than
the control group (85.10 + 10.15; 66.15 + 10.26;
p-value 0.000). These results indicated that at
the end of the study the intervention group had
better behavior than the control group. The
intervention group received group activity
therapy. In this study, 40 intervention
respondents were divided into 8 small groups
and then combined into a large group. The
intervention group received one session of 45-
60 minutes meeting per week.

Group Activity Therapy (GAT) is a
therapy that uses activity as a stimulus and is
related to experience or life to be discussed in
groups. Perception stimulation group activities
are carried out to increase self-esteem which is
characterized by self-recognition, self-respect,
not hostility to oneself, positive and rational
thinking. In addition, group activity therapy has
benefits, namely: getting information on the
expectations of group members, increasing the
expectations of group members, providing
awareness about the existence of similar
thoughts, feelings, and problems ” .

According to research by Widyawati &
Dewi (2022) , group activity therapy provides
positive experiences aimed at knowing the
importance of self-esteem identifying positive
things about oneself, practicing positive self-
esteem, the importance of positive things from
others, identifying the importance of positive
things about others and can train positive things
in others’. In contrast to the research by Sutejo
& Sulistiyawati (2017) , it showed that there
was no significant difference in the aggressive
attitudes of students at SMAN 1 Ngaglik
Sleman in the Province of DI'Y who were given

therapeutic group therapy for adolescents'’.

In line with Zakiudin's research (2016)
, it shows that personal hygiene behavior in
students can increase if it is supported by
adequate facilities and infrastructure®. This
support is also in the form of increasing the
knowledge of the students which can improve
the behavior of the students in personal hygiene.
It shows that personal hygiene can prevent the
occurrence of scabies in students and
pediculosis capitis. This shows that health
education for students improves their personal
hygiene.

According to  the  researchers'
assumptions, group activity therapy can
increase personal hygiene behavior. This is
because group activities can make respondents
open to each other to improve personal hygiene.

3. The Influence of Group Therapy on
Personal Hygiene Improvement for Grade 7
Students of SMP IT Insan Mulia Boarding
School.

In this study, the increase in personal
hygiene of students in the intervention group
was significantly higher than that of the control
group ( 32.15 + 14.65 ; 11.30 + 9.32 ). This
means that Group Therapy has a significant
effect on improving the personal hygiene of 7th
grade students of SMP IT Insan Mulia Boarding
School (p value = 0.000).

In this study the intervention group
received a higher increase in personal hygiene.
Giving group therapy can support each other in
each group in improving personal hygiene
behavior. Fellow friends can motivate each
other and make corrections to each other when
behavior is inappropriate.

Researchers conduct health education
to research subjects. Health education can be
done with various methods such as educational
education using group activity therapy. Group
activity therapy is able to channel emotions, is
an opportunity that is needed by someone to
maintain their mental health. In the group there
will be time for each member to channel his
emotions to be heard and understood by other
group members. Perceptual stimulation group
activity therapy improves social relations skills
for everyday life, there are opportunities for
group members to communicate with each other
which allows for increased social relations in
their daily life 7.

In line with research by Bintang
Agustina Pratiwi et al (2021) , it shows that
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there is an effect of health education on the
personal hygiene behavior of students at the
Pancasila  Islamic  Boarding  School®.
Knowledge of Student Pondok Boarding school
Nurul Guidance Kebumen has changed after
education. On Chalifatiyanti's research (2017) ,
shows that group therapy can significantly
reduce bullying behavior. Participation of group
members eliminates feelings of isolation within
each member and the uniqueness of the cause of
bullying behavior occurs®. The togetherness and
openness of each member of the group can be
lost. anxiety and encourage each member of the
group to discuss inner feelings/emotions
wholeheartedly.

According to the research of Yusuf et al
(2017) , it shows that children with mental
retardation will be able to work together
through group activity therapy?°. The method
used is playing together in groups starting with
the preparation stage, the working stage and
ending with the termination stage. RM's
children take part in this activity on an ongoing
basis so that this activity can be easily
remembered and repeated at each subsequent
meeting. Children who are more capable are
directed to help children who are less able so
that a collaboration is created between them to
complete a game. In this game it also begins to
appear adaptive social behavior of each child.

In this study, the control group also
experienced an increase in personal hygiene
behavior. The control group received an
intervention in the form of a leaflet about
improving personal hygiene. This leaflet was
given to the control group every week. In the
first week the leaflet discussed the importance
of personal hygiene. In the second week the
leaflet discussed ways to improve personal
hygiene. In the third week, leaflets were given
about maintaining good personal hygiene.

In the research of Resnayati et al (2022)
, it shows that giving students healthy books can
increase students' knowledge, attitudes and
personal hygiene behavior in preventing
scabies?!. Giving this book is one of the media
for health education so that students can
improve their personal awareness. This is also a
means for students to monitor personal hygiene.

According to the  researchers'
assumptions, giving group therapy can
significantly  improve personal  hygiene
behavior in the intervention group. The increase
in personal hygiene was higher when compared
to the control group. This group activity therapy

provides support to each respondent so that they
can motivate and remind each other to improve
the personal hygiene of the respondents.

CONCLUSION

This study showed that the group that
received group activity therapy had a higher
increase in personal hygiene behavior when
compared to the control group. It is
recommended to make group activity therapy a
compulsory nursing curriculum in improving
personal hygiene. It is recommended to conduct
health education in the form of group activity
therapy in improving the personal hygiene of
students at Islamic boarding schools.
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ABSTRACT

The prevalence of anemia in adolescents in Indonesia has increased by 32%, meaning that 3-4
out of 10 adolescents suffer from anemia in the age group 15-24 years is the largest proportion who
experience anemia. This research uses the Combined Method (Research and Development), and the
research design uses pre-experimental. The research design develops and validates learning media,
namely E-WoHealth, in several stages: analysis of learning media needs, learning media development,
design, expert test validation, TAM test, and tininal product of media. The development stage starts with
an analysis of the needs of students at Junior High School, Six Gorontalo City. The findings show that
the pre-test and post-test values for knowledge, attitudes, and behavior of young women have increased
significantly, with a p-value of 0.000 <0.05, meaning that there are differences in the knowledge,
attitudes, and behavior of young women before and after being educated using E-WoHealth. In
conclusion, web-based E-WoHealth has an effect on the knowledge, attitudes, and behavior of young
women regarding body image and anemia. Video and e-modules can be used as alternative educational
media to prevent health problems in adolescents, especially anemia. They can improve the habits or
behavior of adolescents by assessing themselves by comparing themselves with others to create self-
confidence or body image. Positive for teenagers. It is hoped that schools can apply various methods,
one of which is the use of animated videos and e-modules that can be accessed using smartphones.

Keywords: E-Wohealth, Knowledge, Attitude and Behavior, Body Image, Anemia.
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INTRODUCTION

Adolescence is a period of physical
growth and psychological development that
starts from puberty and ends in adulthood 23,
Puberty is a period of physical maturation in
adolescents that is related to hormonal changes
in the body. The psychological aspect of
puberty is that adolescents begin to pay

attention to body shape®. Apart from paying
attention to body shape, the puberty phase for
girls is the occurrence of menstruation.
Anaemia is a serious global health problem
affecting children, adolescents and adults®.
Approximately one-third of the world's
population is affected by anaemia & making it
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the second leading cause of disability in the
world’.

Anaemia is relatively easier to occur in
women (23.90%) than men (18.40%) and is
prone to attack children to adolescents®.
Adolescent girls are more susceptible to
anaemia than male adolescents because female
adolescents lose iron during menstruation so
they need more iron intake’. Anaemia affects
almost a third of the world's population and is
still found in several countries including
Indonesia, the most common type of anaemia is
iron deficiency anaemia®.

The prevalence of anemia in adolescents
in Indonesia has increased by 32%, meaning
that 3-4 out of 10 adolescents suffer from
anemia in the age group 15-24 years is the
largest proportion who experience anemia.
Micro micronutrient deficiencies in developing
countries generally affect adolescents, which
can cause anemia'®. The nutritional needs of
adolescents must be considered because they
are prone to iron deficiency due to their
nutritional habits that are less than optimal due
to their lifestyle and diet to obtain an ideal body
image according to the criteria they want'*?,
According to research conducted by 3, it was
found that 23.3% of high school students aged
13-16 years were involved in poor dietary
practices. Most young women think that the
ideal body for a woman is to have a slim, small
and thin body .

Body image is a subjective assessment
based on self-perception of the physical body *°
Body image is important for teenagers to pay
attention to ®. Based on this, it is in line with
research conducted by " who states that there is
a significant relationship between body image
and nutritional status in adolescents, so
adolescents are susceptible to iron deficiency
anemia. This is in line with the research '8 that
states that 32% of perceptions of negative body
image can increase anemia in young women
aged 15-18 years because body image affects
nutritional status in adolescents®®. Adolescent
eating habits, including nutritional status,
significantly impact health. Nutritional status
must be sufficient to ensure the growth and
development of adolescent life later 12 because
the incidence of anemia in pregnant women is
closely related to the incidence of anemia in
adolescence®. Young women have the view

that a thin and small body image like a pencil is
considered beautiful®. In connection with this
problem, anaemia has a negative impact on the
growth and development of school-age
children??. This is in line with research % 69.7%
of adolescents experience anemia due to
irregular eating patterns, causing symptoms
such as fatigue due to insufficient production of
red blood cells, which reduces the distribution
of oxygen throughout the body.

Efforts made by the government in
dealing with anemia in young girls have been
running, but anemia in young women is still
high?*. The researcher designed the learning
medium in the form of e-WoHealth. E-
WoHealth is an electronic learning media
which contains e-modules, animated videos and
video texts that students can access to gain
knowledge, attitudes and behaviour about body
image and anaemia in young women. The
developed web-based module has received an
assessment from experts and can display text,
images, and animated videos that have reached
the very feasible category; thus, the product
developed can be used in learning 2524,

The importance of this research is done
because of a problem students do not know
about good body image. To achieve the desired
body criteria, they consume a bad diet. Often,
young women feel weak, dizzy, and lack
enthusiasm for studying; they do not know
what they are experiencing are signs of anemia
due to irregular eating patterns. This is of
particular concern; therefore, it is necessary to
provide education to adolescents. The novelty
of this research is that there is no previous
research using web-based media to increase
students' knowledge, attitudes, and behavior
regarding body image and anemia. This study
aims to examine the effect of e-health on
knowledge, attitudes, and behavior regarding
body image and anemia in young women.

METHOD

Research and development is carried out
by research and data collection, planning,
developing product drafts, initial field trials,
revising trial results, field trials, product
improvement from field tests, and field
implementation trials. this is done to achieve
the goals that have been targeted. This research
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was conducted at Junior High School 6
Gorontalo City from February 15 to March 26,
2023, after receiving ethical recommendations
from the ethical committee of the Faculty of
Public Health, University of Hasanuddin
Makassar (number
7001/UN4.20.1/PT.01.04/2022. This study
used a Combined Method. The combined
method used is Research and Development
(R&D) developed by Borg and Gall, and the
research design uses pre-experimental. By
combining these two methods, it is expected to
be able to find out in more depth the effect of
using animated videos in changing behavior,
knowledge and attitudes towards anemia.

The research design develops and
validates learning media namely Education
Woman Health (E-WoHealth) with several
stages namely analysis of learning media needs,
learning media development design, expert test
validation, TAM test and the final product of
learning media. The development stage starts
by analyzing the needs of female students at
Junior High School 6 Kota Gorontalo, which
can be used as a basis for developing the initial
product. At the initial developmental stage, the
researcher conducted an initial study to
measure students' knowledge of body image
and anemia. From these results, the researcher
compiled the material that would be included
on the web.

After the web product is completed, the
next step is to conduct an expert validation test
conducted by four experts, involving two
IT/media experts on November 30, 2022, and
two material experts, conducted on December
7, 2022. After the validation test, the next step
was to conduct a trial one-on-one involving two
female colleagues of the Masters of Midwifery
to see things that still need to be improved,
including the language of instruction and the
author's errors carried out on January 10, 2023,
and continued with a small group trial
involving 10 female students that were carried
out on the 12th January 12, 2023, and a large
group trial on January 24, 2023, using almost
the same characteristics and carried out in
different places to avoid bias.

Based on the assessment of experts and
trials conducted using the TAM Test, the next
step is to conduct research that will be
conducted on February 15 — March 26, 2023.

The initial stage of this research is to explain
the objectives and steps of the research process;
if the respondent agrees to be for the research
sample, informed consent will be obtained and
an account will be created to access the web.

Next, we explained to students at a glance
about the material to be studied on the web and
how to use the web to make it easier for
students later in the process of learning material
on the web. Two days later, the researcher
distributed user names and passwords through
WhatsApp Group, after which the respondents
first completed the pretest before studying the
material on the web. The research lasted four 4
weeks, and respondents were given 2x a week
to open the web, study the material contained in
the e-module, and watch educational videos.
Monitoring was carried out in the WhatsApp
group and on the Web, namely E-WoHealth.
After the learning was carried out, the
respondents completed a posttest to obtain the
results of learning using E-WoHealth.

Analysis of the differences in pretest and
posttest results using the Wilcoxon Test
showed that there was an effect of using web-
based Education Woman Health (E-WoHealth)
on the knowledge, attitudes, and behavior of
young women regarding body image and
anemia at Junior High School 6 Gorontalol
City.

RESULTS

Table 1 Knowledge, Attitudes and Behaviors
Before and After Being Given Education
Using E-WoHealth.

Variable Pre-Test Post-Test
n % n %
Knowledge
Good 0 0 52 94,5
Moderate 4 7.3 3 5.5
Less 51 92.7 0 0
Total 55 100 55 100
Attitude
Good 0 0 10.9
Moderate 2 3.6 35 63.6
Less 53 96.4 14 25.5
Total 55 100 55 100
Behaviour
Good 0 0 6 10.9
Moderate 0 0 40 72.2
Less 55 100 9 16.4
Total 55 100 55 100

281



Based on the table above, the
knowledge of young women before being
educated using web-based E-WoHelath,
namely the less category (92.7%) experienced
an increase to 94% good, for the less category
attitude (96.4%) increased to sufficient (63.6%)
and good (10.9%), while the behavior of young
women before being given the intervention
(100%) was in the less category, after being
educated, it changed to less (16.4), sufficient
(40%), and good (10.9%).

Bivariate analysis was conducted to
determine the influence of the independent and
dependent variables on changes in knowledge,
attitudes, and behavior regarding anemia and
body image in young women.

Table 2. Analysis of the influence between
variables.

Variable N  Negatif Positive Ties Sig.
Rank Rank
Knowledge 55 0 55 0 0.000
Pretest-
posttest
Attitude 0 53 2 0.000
Pretest-
posttest
Behaviour 0 55 0 0.000
Pretest-
posttest

Based on the table above, shows that
based on the pretest and posttest values for the
knowledge, attitudes, and behavior of young
women experienced a significant increase with
a p-value of 0.000 <0.05, indicating that there
were differences in the knowledge, attitudes,
and behavior of young women before and after
being educated using E-WoHealth.

DISCUSSION

The emergence of assessments among
young women today's body standards is
concerned with physical appearance with a
proportional body shape, has made today's
young women feel less confident; young
women always judge themselves through the
eyes of other people, namely their friends %, so
that with the assessment of other people, young
women want a perfect assessment of their
bodies so diets and irregular eating patterns and
consuming drugs or herbs are a way to get an
ideal body without paying attention to the
intake of nutrients consumed so that things This

will have an impact on the health of the
adolescents themselves, in particular, will have
an impact on anemia due to a lack of iron and
other vitamins and minerals that adolescents do
not consume.

The social media most often used by
respondents are Instagram and Tiktok, both of
which are social media that highlight visual
content. Research 2’ shows that there is a
negative relationship between body image and
the use of social media that displays photos of
peers. This means that the use of social media
that displays photos of peers can negatively
affect adolescents’ body image.

Knowledge is the result of human
curiosity regarding anything through certain
methods and tools. This knowledge is of
various types and nature; some are direct and
some are indirect; some are variable,
subjective, and specific; and some are fixed,
objective and general®. Therefore the
researcher applied the learning process to
increase adolescent knowledge through web-
based E-WoHealth. The results of the study
showed that all respondents experienced an
increase in knowledge about body image and
anemia (p-value of 0.000 < 0.05). This is
because the learning process using E-WoHealth
contains e-modules that vary between images
and explanatory materials to minimize
boredom during the learning/education process,
while the animated videos contained in E-
WoHealth, apart from providing education, can
also provide entertainment to students because
the content contained in the video is adjusted to
the age that respondents can accept. The
advantages of video media include being more
interesting and easier to understand, learning on
your own, directly achieving goals and
displaying detailed content, and comparing two
different scenes at once?.

This is in line with the research
conducted by !, who stated that education with
video media can increase knowledge about
balanced nutrition in young women.
Audiovisual media can stimulate the senses of
hearing and sight during the process of
delivering educational material; the more
senses are used in receiving something, the
clearer the knowledge that can be received®,
In addition, the results of this study are also in
line with research conducted by 2, who stated
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that giving e-modules had an effect on
nutritional knowledge in adolescents.

Knowledge is a factor that can
influence individual health behavior, but it is
not the only factor that supports health behavior
change. Based on the results of the study, it was
found that there were differences in knowledge
before and after being given education about
body image and anemia in young girls; in
addition to providing videos, it was also
supported by providing e-modules in E-
WoHealth that could provide the potential for
an increase in knowledge scores to continue to
increase. every week with the correct answer
provided by the respondent.

Information about nutritional status and
factors for the occurrence of anemia can be
explained through learning at school because
the high prevalence of knowledge and attitudes
in adolescents who lack anemia is the cause of
the high incidence of anemia in adolescents?,
This is in line with research conducted by * the
results (p=<0.05) showed that nutrition
education interventions could increase
knowledge, attitudes, and health practices
about anemia in adolescents. Lack of
knowledge of, history of not consuming iron
supplements can increase the risk of anaemia so
this needs to be considered in developing
policies to reduce the incidence of anaemia in
young women?8,

Based on the results of the research
data in the Wilcoxon test, it was found that
web-based E-WoHealth had an effect on the
attitudes of young women with a p-value of
0.000 <0.05, which means that there was a
significant difference between the respondents'
scores before and after being given education
using the E-WoHealth-based web.

This is in line with previous research
conducted by ?° that counselling using video
media had a significant effect on students'
knowledge and attitudes about anaemia with
the results of knowledge p=0.000 (p<0.05) and
attitude 0.001 (p>0.05). There is an effect of
education using video media on knowledge and
attitudes about anaemia in young women

Teenagers often feel insecure about
their appearance. Assessment of themselves
becomes negative when adolescents see their
physical appearance as not ideal or not
beautiful, according to society's assessment in

general. Thus, it is an exalted physical beauty.
In the past, what was popular in society as a
beautiful person was someone slender, had fair
skin, beautiful hair, and other physical beauty
for women. People who have a beautiful
physical appearance tend to be judged as
having many opportunities here and there
compared to people whose appearance is
"mediocre.” Therefore, teenagers, whose souls
are still unstable, tend to see that appearance is
everything. Those who will become popular are
those with beautiful physical appearances®.

Knowledge, thoughts, beliefs, and
emotions determine attitudes. This shows that
there is a relationship between the changes in
knowledge and attitudes. The higher a person's
knowledge, the better his attitude will be.

Furthermore, the researcher conducted
a significance test on the acquisition of scores
before and after being given education using E-
WoHealth to adolescents and found the results
of the Wilcoxon test with a p-value of 0.000
<0.05; therefore, it can be concluded that the
use of web-based E-WoHealth for young
women is significant in improving the behavior
of evaluating body image so that it can foster
self-confidence in adolescents and the behavior
of consuming healthy food to prevent anemia.
In line with Azhari's research, et al. showed that
there were significant differences in changes in
category vegetable consumption behavior in
the group given education using video with a
value (p <0.001) before and after treatment®.
The phenomenon of physical changes that
occur has the potential to affect self-confidence
in adolescents because it is related to body
image or body image possessed by these
adolescents.

Assessment of the body in young
women that focuses on appearance is the main
factor that can affect their body image of young
women. Young women more often desire an
attractive  body, following the public's
perception of the ideal female body image.
Teenagers have a view of themselves about
who differentiates them from others. Entering
the transitional stage into adolescence, if a
teenager does not have the confidence to build
and accept an interaction, then he will
experience difficulties in forming social
relations later; therefore, adolescence is the
right time to provide education about body
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image and anemia due to the desire to obtain an
ideal body so that it affects the diet of
adolescents by reducing nutritional intake will
have an impact on the health of adolescents
themselves, which can lead to iron deficiency
anemia due to lack of iron, vitamins, and other
minerals that adolescents do not consume.

In the current era of globalization, with
the increasingly rapid use of information
technology, the concept of organizing learning
has shifted to follow modern learning.
Audiovisual media is better at providing
information, but this depends on the type of
information provided. Information in the form
of practices or sequences of procedures can
have a more visible effect than other materials
3738 The advantages of video media include
being more interesting, easier to understand,
and able to learn on your own, directly
achieving goals and displaying detailed content
to achieve learning goals®.

CONCLUSION

Based on the results of research and
data analysis conducted by researchers, it can be
concluded that web-based Education Woman
Health influences young women's knowledge,
attitudes, and behavior regarding body image
and anemia. Video and e-modules can be used
as alternative educational media to prevent
health problems in adolescents, especially
anemia, and can improve the habits or behavior
of adolescents by assessing themselves by
comparing themselves with others to create
self-confidence or body image. positive for
teenagers. The impact of this research in the
future is that it can provide knowledge to the
public that using animated videos can increase
knowledge about how to avoid anemia, and
anemia in general more easily. For workers in
the service sector, it can provide convenience in
educating about the dangers of anemia and how
to avoid it.

It is hoped that schools can apply
various methods, one of which is the use of
animated videos and e-modules that can be
accessed using students' smartphones as a new
medium in the learning process to increase
knowledge and habits of good behavior and
foster student self-confidence. In addition, it is
necessary to socialize parents about good eating

patterns so that they can pay more attention to
balanced nutritional intake to prevent iron
deficiency anemia.
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ABSTRACT

Pregnant mothers who are unaware of the risks of tetanus during pregnancy are more likely to
die giving delivery or have their children die at birth. This study aimed to analyze the effect of sinusoidal
runaway animation on the knowledge and adherence of pregnant women regarding tetanus toxoid
immunization at the Tabongo Health Center. This study uses the Research and Development method with
the Borg and Galt development model which will be used to develop and validate an animated video
product. In combination with the quasi-experimental design, quantitative method using a nonequivalent
control group design approach to determine the condition of the subjects in the intervention group and
the control group before and after treatment. The study population comprised 265 pregnant women in
the Tabongo Health Center area. A sample of 74 pregnant women was divided into two groups:
intervention and control. The mothers’ knowledge before being given Rumawa Sinusoid Animation
education in the majority intervention group averaged 59.14. Mothers' knowledge after receiving
Rumawa Sinusoid Animation education in the majority intervention group averaged 79.43. Mothers’
knowledge before being given Text Animation education in the majority of the control group averaged
63.95. Mothers' knowledge after being given Text Animation education in the majority of the control
group averaged 82.24. In Conclusion, Rumawa Sinusoid Animation Education's influence on increasing
pregnant women's knowledge and compliance regarding Tetanus Toxoid immunization. It is hoped that
further research using sound and images will also be investigated to provide varied results.

Keywords: Animated Video, Knowledge, Compliance, Tetanus Toxoid, Immunization.
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INTRODUCTION

In 1989, the World Health Assembly 12 As of February 2012, Pakistan is one of 34
called for the elimination of neonatal tetanus in countries that have yet to achieve elimination of
1995. By 2000, 104 of 161 developing countries maternal and neonatal tetanus®. The Elimination
had achieved the elimination of neonatal tetanus of Maternal Neonatal Tetanus Initiative,
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launched by the United Nations Children's
Fund, the World Health Organization, and the
United States Nations Population Fund, has
continued to spearhead efforts to eliminate
maternal neonatal tetanus after 2005%. However,
progress in global elimination has been delayed
due to slow implementation of the
recommended strategy *.

The causes of Tetanus Neonatorum in
Indonesia are various, namely due to childbirth
assistance, care for the baby's umbilical cord,
cutting the umbilical cord without using
recommended or sterile tools, and as a result of
unclean wounds, besides that, it is also caused
by failure of antenatal care. Care (ANC) for
pregnant women in TT immunization services
®. Tetanus occurs due to handling labor and
umbilical cord that is not clean. The initial
symptoms of patients infected with tetanus are
characterized by pain with stiffness in the
muscles caused by a neurotoxin in closed
wounds produced by the bacteria that cause
tetanus, namely Clostridium Tetani ®.

The cause is a type of germ called
Clostridium Tetani, a type of spore whose seeds
are in the surrounding environment. Bacillus
clostridium tetani is widely distributed in spore-
forming soils. Tetanus germs in their lives do
not require large amounts of oxygen
(anaerobic). Tetanus toxoid immunization is a
process that builds immunity in an effort to
prevent tetanus infection. The tetanus vaccine is
a weakened and purified tetanus toxin that is
administered to someone during immunization
78

Reducing the incidence of tetanus in
mothers and infants is a key area of global
public health policies. Although much progress
has been made in reducing the incidence of
maternal and neonatal tetanus over the past two
decades, tetanus remains a major cause of
preventable disease °'%, Without medical
treatment, the mortality from neonatal tetanus
approaches 100% 21314 Neonatal tetanus is a
fatal infection caused by the bacterium
Clostridium tetani in the neonatal period.
Neonatal tetanus develops when the umbilical
cord is contaminated with C. tetani spores
because of unhygienic delivery or cord care
practices after delivery®®. This disease usually
occurs in rural areas with poor access to health
facilities 7. Neonatal tetanus is a disease that
always exists 8 and remains a major cause of
infant and neonatal mortality in  many
developing countries %%,

Immunization programs are an
important part of the health sector. This
program aims to reduce morbidity, disability,
and death from diseases that immunization can
prevent. One of the important immunization
programs recommended by the government is
TT immunization (Tetanus Toxoid), which is a
process to build immunity in an effort to prevent
tetanus  infection #.  Tetanus  Toxoid
Immunization is a process used to build
immunity to prevent tetanus infection 22,

One of the efforts to introduce and
disseminate public knowledge about health is
audiovisual media, which can be used to convey
health messages to achieve counselling goals.
Audiovisual media is a type of media which
besides audio elements also contains visual
elements such as video recordings, and audio
slides. The ability of this audiovisual media is
considered superior and interesting because it
contains two elements, namely hearing and
seeing 2

The low level of knowledge and
adherence to TT immunization in the working
area of Tabongo Health Center has made
researchers interested in conducting education
through new techniques using video.
Researchers have designed educational videos
by using R&D methods. This educational video
in the form of animation can help health
workers and midwives educate pregnant
women not only during ANC but also during
pregnancy class activities and integrated service
post activities.

This study aimed to analyze the effect
of sinusoidal rumawa animation on pregnant
women's knowledge and adherence to tetanus
toxoid immunization at Tabong Health Center.
The novelty of this research is that researchers
will conduct educational videos for pregnant
women to see increased knowledge and
adherence in carrying out tetanus immunization

METHOD

The design of this study uses Research
and Development (R&D) method with the Borg
and Galt development model which will be used
to develop and validate an animated video
product 2. In combination with the quasi-
experimental design. the reason for using a
guasi experiment is because the sample was
taken using a purposive sampling technique.
guantitative method using a nonequivalent
control group design approach to determine the
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condition of the subjects in the intervention and
control groups before and after treatment. The
study population comprised 265 pregnant
women in the Tabongo Health Center area. A
sample of 74 pregnant women was divided into
two groups: intervention and control. Bivariate
and univariate analyses were performed on the
studied variables. Wilcoxon test analysis was
used to determine the knowledge and
compliance of pregnant women in carrying out
TT immunizations against the use of animated
and text videos. The Mann-Whitney test was
used to determine differences in knowledge of
pregnant women and compliance with TT
immunization between the intervention and
control groups. The ethical merit of the research
was obtained from the ethical commission of
the Faculty of Public Health, Hasanuddin
University with number
606/UN4.14.1/TP.01.02/2023.

RESULTS

The univariate analysis aimed to obtain
an overview of the distribution of respondents
and describe the Effect of Rumawa Sinusoid
Animation on the Knowledge and Compliance
of Pregnant Women About Tetanus Toxoid
Immunization. The respondents in this study
were pregnant women who had never received
TT immunization, and pregnant women who
had completed TT 1 and TT 2 in the Tabongo
Health Center Work Area.

Table 1. Knowledge of Mothers Pre Test and
Post Test Before being given the text
animation video (Control Group) and
Rumawa  Sinosoid  animation  video
(Intervention Group)

Mini  Maxi Average +

Knowledge N mum  mum sD
Intervention 59,14 +
Group 3 30 8 o8

63,95 £

Control Group 37 38 86 13,281

The average knowledge of mothers
before being given animated video education in
the intervention group was 59.14 with a
minimum score of 30 and a maximum score of
85, with a standard deviation of 14.718.
Meanwhile, the 37 respondents in the control
group before being given animated video
education had an average score of 63.95 with a

minimum score of 38 and a maximum score of
68, with a standard deviation of 13.281.

Table 2. Knowledge of Mothers' Pre Test and
Post Test after being given a text animation
video (Control Group) and Rumawa
Sinusoid animation video (Intervention
Group)

Knowledge N Mini  Maxi Average =

mum mum SD
Intervention 79,43 +
Group 8 67 100 8,656
Control 82,24 +
Group 37 67 100 7729

Table 2 shows that the average
knowledge of mothers after being given
animated video education in the intervention
group was 79.43 with a minimum value of 67
and a maximum value of 100, with a standard
deviation of 8.656. Meanwhile, the 37
respondents in the control group after being
given animated video education had an average
score of 82.24 with a minimum score of 67 and
a maximum score of 100 with a standard
deviation of 7.729.

Bivariate analysis in this study aimed to
determine the effect of Rumawa Sinusoid
Animation on the Knowledge and Compliance
of Pregnant Women on Tetanus Toxoid
Immunization at Tabongo Health Center. If the
data were normally distributed, a Paired T-Test
was used.

The Paired T-Test was used to determine
the difference between two variables that are
still in one group, or it can also be interpreted to
measure differences in the same sample but also
in two measurements, the first pre-test and the
second post-test. If the data were not normally
distributed, the alternative was the Wilcoxon
test. Based on the results of the data normality
test, it was found that the significant results on
the output of the SPSS knowledge scale before
being given educational videos in the
intervention group were 0.151 and in the control
group were 0.112. If a decision is made with the
applicable scale value, it is found that the value
in the intervention group and the control group
is > 0.05, which means that the data are
normally distributed; therefore, the paired
sample t-test was used.
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Table 3. The Effect of Providing Educational Videos on Knowledge of Pregnant Women.

Knowledge N Mean SD p-value
Pre Intervention 59,14 14,718
- 37 0,000
Post Intervention 79,43 8,656
Pre Control 63,95 13,281
37 0,000
Control Post 82,24 7,729

Table 3 explains that in the intervention
group, the average value of knowledge before
being given the Rumawa Sinusoid Animation
educational video was 59.14 w,dard deviation
of 14.718. After being given an animated
educational video, the Rumawa Sinusoid rose to
79.43, with a standard deviation of 8.656. In the
control group, the average knowledge before
being given animated educational videos and
text was 63.95 with a standard deviation of
13.281. After being given animated educational
videos and text, it increased to 82.24, with a
standard deviation of 7.729.

Based on the paired t-test of the mother's
knowledge before and after being given
educational videos in the intervention group
(given Rumawa Sinusoid educational videos)
and the Control Group (given text videos), it
was found that the p-value of the two groups
was 0.000 (p <0.05). This shows that there was
an effect of counselling on animation and text
videos in the control group, and there was an
effect of counselling on animated educational
videos of Rumawa Sinusoid in the intervention
group on increasing pregnant women's
knowledge about Tetanus Toxoid
immunization.

Table 4. The Effect of Educational Videos on
Compliance with TT Injections in Pregnant
Women

Obedience N  Mean SD p-
value
Pre
. 1,00 0,000
IIDn(;cSetrventlon 37 0,000
. 1,32 0,475
Intervention
Pre Control 37 1,00 0,000 0.000
Control Post 1,49 0,507 '

According to table 4, in the intervention
group, the average value of knowledge before
being given the Rumawa Sinusoid Animation
educational video was 1.00, with a standard

deviation of 0.000. After being given an
animated educational video, the Rumawa
Sinusoid rose to 1.32 with a standard deviation
of 0.475. In the control group, the average value
of knowledge before being provided animated
educational videos and text was 1.00, with a
standard deviation of 0.000. After being given
animated educational videos and text, it rose to
1.49 with a standard deviation of 0.507.

Based on the paired t-test of the
mother's knowledge before and after being
given educational videos in the intervention
group (given Rumawa Sinusoid educational
videos) and the Control Group (given text
videos), it was found that the p-value of the two
groups was 0.000 (p <0.05). This shows that
there was an effect of counselling on animation
and text videos in the control group. There was
an effect of counselling on animated
educational videos of Rumawa Sinusoid in the
intervention group on increasing compliance of
pregnant women to carry out Tetanus Toxoid
immunization, which shows that counseling had
an effect on animation and text videos in the
control group. There was an effect of
counselling on animated educational videos of
Rumawa Sinusoid in the intervention group on
increasing pregnant women's compliance to
Tetanus Toxoid immunization. Knowledge of
tetanus toxoid immunization in pregnant
women means that the pregnant mother
understands and can apply it during pregnancy.
This knowledge can be in the form of benefits
obtained when carrying out immunizations,
schedules for implementation, possible side
effects and so on %, table 4.8 explains that in the
intervention group, the average value of
knowledge before being given the Rumawa
Sinusoid Animation educational video was
59.14 with a standard deviation of 14.718. After
being given an animated educational video, the
Rumawa Sinusoid rose to 79.43, with a standard
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deviation of 8.656. In the control group, the
average knowledge before being given
animated educational videos and text was 63.95
with a standard deviation of 13.281. After being
given animated educational videos and text, it
increased to 82.24, with a standard deviation of
7.729.

Based on the paired t-test of the
mother's knowledge before and after being
given educational videos in the intervention
group (given Rumawa Sinusoid educational
videos) and the Control Group (given text
videos), it was found that the p-value of the two
groups was 0.000 (p <0.05). This shows that
there was an effect of counselling on animation
and text videos in the control group, and there
was an effect of counselling on animated
educational videos of Rumawa Sinusoid in the
intervention group on increasing pregnant
women's knowledge about compliance with
Tetanus Toxoid immunization. This research is
in line with 2627 knowledge will increase after
counselling or education.

Another research that is in line with this
research is the research conducted by . The
statistical test using the Wilcoxon test obtained
a p-value of 0.000, meaning that p is less than
0.05 (0.000 < 0.05), so it can be concluded that
Ha is accepted and Ho is rejected, meaning that
health education media animated videos affect
adolescents knowledge of HIV/AIDS at SMK
Negeri 2 Makassar.

Other research that is in line is research
conducted by # with a value of p = 0.001, which
is less than 0.05 (0.001 <0.05) therefore, it can
be concluded that there is a difference in PHBS
between the experimental group and the control
group. Based on the research analysis results,
both in the intervention and control groups
before and after counselling, there was an
increase in knowledge, where the pre-test to
post-test distance was two weeks. The results
obtained show a change in knowledge, because
within two weeks, the researcher monitors the
progress of the respondent through group
discussion, where in this group the researcher
always reminds, guides, and discusses with the
respondent regarding matters related to tetanus
toxoid immunization, so that the respondent
understands the training material better. The use
of media in health education can have a
significant impact on the acceptance of the

information conveyed. Media in the health
education process is based on the principle that
all human knowledge is received or based on
the five senses *.

One strategy to change one's
knowledge about the important benefits of TT
immunization is to provide information through
health education or health promotion that can
increase knowledge about TT immunization
itself 3. Video is an educational method that is
expected to provide innovation in changing
counselling methods 2. The use of health videos
can increase  knowledge, awareness,
understanding, and change behavior regarding
the importance of TT immunization in pregnant
women ., Health education can be run
effectively when using educational media. One
of the media that can be used is animated video.
According to the results of research conducted
by 3 states, health education using audio-visual
information increases knowledge, attitudes, and
actions more than leaflet media *.

In addition, even though the appearance
of the counselling material between the
intervention group and the control group was
different, the material provided was sufficient
to attract the attention of the control group and
the intervention group respondents because the
media used was rarely used by local health
workers and was different from the counselling
that was often given. Another factor that
influences is the technology that is developing
in society, which makes it easier for
respondents to find information other than the
counselling material provided by researchers.

With the existence of educational
videos for the two groups, both control and
intervention, text animation videos, and
educational videos for Rumawa Sinusoid, the
average mother's knowledge about Tetanus
Toxoid Immunization increased. Even though
the increase in knowledge was significant, some
only increased a few points of knowledge or
even some did not experience an increase at all.
The results obtained from the two intervention
groups revealed that the knowledge of pregnant
women increased after being given different
interventions in each group.

Animated videos about health were
created by presenting a combination of pictures
with words that respondents could understand.
A series of pictures and words that, when
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combined, are more effective in retaining
memory than using only pictures or words.
According to %, animation is a series of images
arranged sequentially or known as frames. Each
frame consisted of one image. Animation can
explain concepts or processes that are difficult
to explain using other media. Animation also
has aesthetic appeal, and an attractive and eye-
catching appearance motivates users to engage
in the learning process.

According to Table 4, in the
intervention group, the average value of
knowledge before being given the Rumawa
Sinusoid Animation educational video was
1.00, with a standard deviation of 0.000. After
being given an animated educational video, the
Rumawa Sinusoid rose to 1.32 with a standard
deviation of 0.475. In the control group, the
average value of knowledge before being
provided animated educational videos and text
was 1.00, with a standard deviation of 0.000.
After being given animated educational videos
and text, it rose to 1.49 with a standard deviation
of 0.507.

Based on the paired t-test of the
mother's knowledge before and after being
given educational videos in the intervention
group (given Rumawa Sinusoid educational
videos) and the Control Group (given text
videos), it was found that the p-value of the two
groups was 0.000 (p <0). This shows that there
is an effect of counselling on animation and text
videos in the control group and on animated
educational videos of Rumawa Sinusoid in the
intervention group on increasing compliance of
pregnant women to carry out Tetanus Toxoid
immunization.

From the statistical test results, it can be
seen that the average at the beginning of the
research, namely before being given
counselling using educational media in both the
intervention group and the control group, it was
seen that all new respondents received the first
tetanus toxoid immunization but there was a
change in the number of respondents who
carried out immunizations at intervals 2 weeks
from the pre-test to the post-test, this according
to the researchers that the provision of
education or outreach using the media either by
using the Rumawa Sinusoid animation video in
the control group or videos in the form of text
in the control group can increase adherence to

injecting tetanus toxoid in pregnant women, p.
This was because the respondents understood
the impact of immunization on the health of
mothers and babies.

In this study, it was also seen that even
though educational videos had been given to the
intervention and control groups, not all
respondents increased their adherence to
performing immunizations. The family, in this
case, the husband, and the service flow
sometimes makes patients reluctant to take
advantage of existing health facilities.

CONCLUSION

The impact of Rumawa Sinusoid
Animation Education can increase knowledge
and compliance of pregnant women regarding
Tetanus Toxoid immunization, as evidenced by
the results of the analysis of the p-value (0.000)
< alpha value (0.05). It is hoped that staff can
provide health information about the
importance of Tetanus Toxoid immunization,
especially for pregnant women, as a follow-up
to prevent tetanus disease by using video
animation media. The limitation of this research
is that it was not examined in depth regarding
intermediary factors. Further research should be
carried out by looking at deeper variables such
as intermediary factors for TT immunization
compliance in pregnant women.
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ABSTRACT

Pesticides are toxic chemicals used mainly in agriculture to control pests and increase production. The
use of pesticides is increasing with the development of special agricultural areas in the Nagari Sungai Nanam
Solok district. Organochlorine pesticides are still used to control diseases on agricultural land, while the use of
organochlorine pesticides has been prohibited due to the persistent effects they produce. The research aims to
look at the potential environmental impacts caused by the use of specialized organochlorines on public water
resources that are vital to daily life. The study used random purposive sampling techniques to determine
respondents' characteristics and the water sources used. This study's respondents comprised 85 people obtained
from the village group in the Nagari Sungai Nanam district of Solok. In contrast, the water samples were obtained
from Galian wells and Pamsimas facilities. The results of the study showed that the level of risk of 8 (eight) means
used by society could be determined by using the IKL form: there are two means (25%) at the high-risk level, three
means (37.5%) at the medium-risk level, and three means (37.5%) at the low-risk level. As a result of the water
sample testing, eight sampling sites found a concentration of lindane that exceeded the threshold of 0.45 ug/L
lindane in the sample L.2771 (a water well in Jorong Pasa) and 0.62 ug/LL in the L.2775 sample (well water in
Jorong Taratak Pauh). This condition describes the potential for higher pollution of wells due to organochlorine-
like pesticides or other types that can harm health and the environment. The high use of pesticides, if not limited,
will be a danger in the future for the surrounding community, which can lead to death, so an in-depth study is
needed regarding the effect of pesticide use on the health conditions of the community and its environment.

Keywords: Pesticide, Organochlorine, Environment
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INTRODUCTION

Pesticides are generally defined as
toxic chemicals used to control intruders that
harm human interests. The use of pesticides in
agriculture provides benefits in increasing
production. Today, pesticides are an
indispensable tool, especially in protecting
plants and crop products from losses caused by
various pests and diseases. Even some farmers
have a paradigm towards pesticides as a "savior
god,” which is very vital. This belief tends to
increase the use of pesticides from time to time.
Pesticides consist of various types, including
insecticides, herbicides, fungicides,
rodenticides, and fumigants?.

Pesticides, especially insecticides, are
divided into several groups based on their
chemical properties: organochlorines,
organophosphates, carbamates, and
pyrethroids. One of the pesticides commonly
used in Indonesia is the organochlorine group.
Several organochlorine pesticides belong to this
group of persistent organic pollutants (POPSs),
which are being questioned worldwide due to
their chronic, persistent, and bioaccumulative
nature. Organochlorine pesticides are persistent
pesticides, namely DDT, Aldrin, Dieldrin,
Endrin, Chlordane, Hexachlorobenzene, Mirex,
Toxaphene, and Heptachlor?. In general,
organochlorines are used as a spray. After
spraying, organochlorines can be in the air and
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soil environment®. Based on the phenotype and
plant species density, an average of 35-50% of
the pesticide is estimated to be deposited on the
soil immediately after spraying through direct
use. Meanwhile, the leaching process due to
rain or precipitation can cause organochlorine
pesticides to enter the aquatic environment®,

According to research by Rahardrian
(2016), the Citarum River, as one of the
watersheds in West Java Province, often
receives water runoff from human activities,
including agriculture. Several studies have
shown that organochlo-rines are still detectable
in the water and sediments of the Citarum River,
including Organochlorine residues detected in
water, sediment, fish, and liver are linden,
aldrin, heptachlor, dieldrin, DDT, and
endosulfan®*—pesticide  residues in  the
environment risk impacting health and the
environment itself. Based on research
conducted by Noerdin (2015) at the Bandung
Plantation Center, the results showed that
pesticide residues were still present in both
samples, namely river water and well water.
The pesticide residues observed corresponded
to the active ingredients of the pesticides used
by the farmers, namely cypermethrin for the
Lembang plantation area, abamectin for the
Ciwidey plantation area, and chlorothalonil for
the Pangalengan plantation area®.

Accumulating pesticides at a certain
threshold can cause adverse effects on the body;
among others, brain disorders, tumors, and
cancer, even in pregnant women, can cause
congenital disabilities. If the exposed pesticides
are mostly heavy metals, they can interfere with
the nervous system. Data from the Department
of Fisheries and Food of Solok Regency in 2017
stated that there were pesticide residues in
several agricultural products in Lembah
Gumanti District, the profenofos type (22.122
mg/kg) in the red chili sample and the
methidathion type (0.063 mg/kg) in the green
chili sample. In Rizki's research results, it is
known that the levels of pesticide residues in
spinach vegetables in Maharatu Village are
relatively high, where out of 18 samples tested,
only seven samples were below the pesticide
residue threshold, namely <0.1 mg/kg, two
samples were not detected and nine samples
above the pesticide residue threshold, namely >
0.1 mg/kg®.

Solok Regency is one of the main
production centers for horticulture, especially
for vegetable commodities, which has quite

basic problems related to the use of pesticides
in eradicating plant pests. It is no longer a secret
that all farmers are now dependent on using
pesticides to cultivate vegetable crops. Using
pesticides that comply with applicable
regulations and regulations will not be harmful
to consumers or farmers. However, many
farmers now need to follow the rules for using
pesticides, which will negatively affect
consumers and their farmers.

Based on several research results shows
that the use of pesticides has an impact on the
health of farmers, consumers, and also the
environment. Seeing the high potential for
agricultural development in Lembah Gumanti
District, especially in Nagari Sungai Nanam,
will potentially increase the negative impact on
public health and the environment due to the
many pesticides farmers use. This study aims to
assess the impact on the environment and public
health caused by using organochlorine-type
pesticides in Nagari Sungai Nanam, Lembah
Gumanti District, Solok Regency.

METHOD

This research took place in Nagari
Sungai Nanam, Lembah Gumanti District,
Solok Regency, and was carried out from
October to December 2022. Data collection
techniques were filling out a questionnaire
instrument to obtain primary data on measuring
levels of organochlorine pesticide contaminants
in community water sources in Nagari Sungai
Nanam wusing a form IKL. The IKL
(Environmental  Health  Inspection)  was
observed from 85 respondents in Nagari Sungai
Nanam, Lembah Gumanti District, Solok
Regency.

The sampling method used is random
purposive sampling to see the level of risk of
contamination of community water sources;
where in this study, there were 5 (five) dug
wells and 3 (three) piping facilities sourced
from Pamsimas, each facility taken 2 liters for
testing, and  observing  organochlorine
contaminants in the Laboratorium Kesehatan
Daerah Provinsi Sumatera Barat. In this study,
Testing for organochlorine presence used the
parameters BHC, op-DDT, pp-DDT Aldrin,
Lindane, and Endrin. Samples were examined
at the Laboratorium Kesehatan Daerah Provinsi
Sumatera Barat with the specification method
SNI.06.6990.1-2004.  Pollution risk level
categories with observations using the IKL
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form are grouped based on the following:

a. Very high: If the answer is "Yes" > 75%

b. Hight: If the answer is "Yes," 51% - 75%

C. Currently: If the answer is "Yes," 25% -
50%

d. Low: If the answer is "Yes" < 25%

Data analysis was carried out in a
gualitative descriptive manner which was
interpreted in the form of sentences, tables, and
numbers, which were obtained from the results
of processing and testing samples through the
Laboratorium Kesehatan Daerah Provinsi
Sumatera Barat.

The results of measuring the risk level
of facilities using the IKL form for 8 (eight)
facilities used by the community obtained:
High-risk level there are two facilities (25%),
moderate risk level 3 facilities (37.5%) and low-
risk level 3 facilities ( 37.5%). And then, water
sampling is carried out to support the results of
observing the level of risk of pollution to
community water sources.

RESULTS

Table 1. Organochlorine Distribution in Nagari Sungai Nanam Community Water.
No Parameter Result Unit Method

L.2768 L.2769 L.2770 L.2771 L.2772 L.2773 L.2774 L.2775

1. BHC <0,25 <0,25 <0,25 <0,25 <0,25 <0,25 <0,25 <0,25 ug/L SNI.06.6990.1 - 2004
2. op—-DDT <0,20 <0,25 <0,20 <0,20 <0,25 <0,20 <0,25 <0,20 ug/L SNI1.06.6990.1 - 2004
3. pp — DDT <0,20 <0,20 <0,20 <0,20 <0,20 <0,20 <0,20 <0,20 ug/L SNI.06.6990.1 - 2004
4. Aldrin <0,20 <0,20 <0,20 <0,20 <0,20 <0,20 <0,20 <0,20 ug/L SNI.06.6990.1 - 2004
5. Lindane <0,15 <0,15 <0,15 045 <0,15 <0,15 <0,15 0,62 ug/L SNI.06.6990.1 - 2004
6. Endrin <0,20 <0,20 <0,20 <0,20 <0,20 <0,20 <0,20 <0,20 ug/L SNI.06.6990.1 - 2004

Sources: UPTD Laboratory of Office Health of West Sumatera Province, 2022

Sampling:

L. 2768 : Pamsimas Water in Jorong Lekok L. 2772 : Pamsimas Water in Jorong Koto

L. 2769 : Pamsimas Water in Jorong Limpur L. 2773 : Well Water in Jorong Aie Sanam

L. 2770 : Well Water in Jorong Limpur L. 2774 : Well Water in Jorong Pakan Sabtu

L. 2771 : Well Water in Jorong Pasa L. 2775 : Well Water in Jorong Taratak Pauh

DISCUSSION tools that have been used to spray, all of these

Solok Regency has an area of 3,738
km? consisting of 14 districts with 74 Nagari
and 414 Jorong. The district with the largest
land area is in Lembah Gumanti District, which
is located at coordinates 01°57'18" and
01°13'32" South Latitude, 100°44'48" and
100°55'45" East Longitude, with an area of 439
km?’. The Lembah Gumanti sub-district has
four villages: Alahan Panjang, Salimpat, Aie
Cold, and Sungai Nanam. Nagari Sungai
Nanam has the largest land area, 164.54 km?,
making it a center for horticultural production
with high pesticide-intensity use. This problem
is fundamental because the current trend of all
farmers is to eradicate pests instantly through
pesticides; in addition to making them easier to
apply, they are also easy and cheap to get.
However, these farmers do not realize that their
exposure to pesticides can occur through
various activities such as the process of bringing
pesticides to agricultural land, the process of
mixing pesticides, the process of spraying
pesticides on agricultural land, and washing

activities have the potential to cause exposure to
both farmers, through the skin or inhalation®.
Pesticides are chemical substances,
microorganisms, viruses, and other substances
farmers use to protect crops®. There are many
types of pesticides, but the most commonly
used are the organophosphate, carbamate, and
pyrethroid groups. Pesticides are categorized
using many criteria, including chemical classes,
functional groups, modes of action, and toxicity
levels®®. Pesticides are categorized based on the
specific pests they are designed to target. These
classifications encompass fungicides,
insecticides, herbicides, and rodenticides. As an
illustration, fungicides are employed to
eradicate fungi, insecticides are utilized to
eliminate insects, and herbicides are employed
to eradicate weeds'**?, The use of pesticides in
the agricultural environment greatly affects the
existence of biota in the soil. In addition to
threatening environmental conditions, the
continuous use of pesticides also threatens
health conditions because of the toxic nature of
pesticides. Based on the phenotype and plant
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species density, it is estimated that an average
of 35-50% of pesticides are deposited on the
soil immediately after spraying through direct
use, while leaching due to rain or precipitation
can cause organochlorine pesticides to enter the
aquatic environment®.

Based on data on water sources that are
used by the community for their daily needs
from the Puskesmas Sungai Nanam, Lembah
Gumanti District, in 2021, 39.26% of the
community has used water from pipes (PDAM,
BPSPAM, PAMSIMAS) the rest use water
from land. Whether in the form of dug wells or
pump wells. Meanwhile, based on the results of
observations made from 85 respondents, most
of them use water sources that come from the
Pamsimas program, namely Pamsimas Jorong
Lekok, Pamsimas Jorong Lumpur, and
Pamsimas Jorong Koto, and only 5 (five)
respondents who still use well water. This water
source determines the health status of the
community; water is a vital need used by the
community to meet their daily needs such as
cooking, drinking, washing, and bathing. Thus,
the need for clean water is the first point that
must be considered so that people avoid various
diseases. Observation data shows that 80
respondents  (94%) have realized the
importance of clean water sources to support
their daily needs; it is just that there are still five
respondents (6%) who still use the potential of
dug well water. This condition worries that if
the dug well water is contaminated with
pesticides, it will certainly be a factor causing
disease transmission.

Pesticides  have  four  groups:
organophosphates, organochlorines,
carbamates, and pyrethroids. In general,
organochlorines are used as a spray. After
spraying, organochlorines can be in the air and
soil environment. Organochlorine Pesticides
(OCPs) consist of carbon, chlorine, and
hydrogen atoms and are apolar and lipophilict®.
Organochlorines (OC) are a group of
chlorinated compounds widely used as
pesticides. These chemicals belong to the class
of persistent organic pollutants (POPs) with
high persistence in the environment*, They are
harmful to health because they are persistent,
not easily decomposed, have chronic effects,
and cause bioaccumulation in the food chain®®.
This can endanger human health and the
environment because these chemicals can cause
cancer, allergies, and damage to the nervous
system (both central and peripheral) and can

also disrupt the endocrine system causing
damage to the reproductive system and the
immune system. OCPs have the potential to be
introduced into the aquatic ecosystem through
multiple pathways, such as runoff originating
from non-point sources, the release of industrial
and sewerage wastes, and wet or dry deposition.
Due to their persistent nature, Organochlorine
Pesticides (OCPs) have the potential to undergo
transfer into the food chain via water, after that
accumulating in aquatic species such as
plankton, so entering the food chain?®.

The results of the water sample tests
conducted from 8 water sampling locations,
lindane concentrations that exceeded the
threshold were found to be 0.45 ug/L lindane in
sample L.2771 (well water in Jorong Pasa) and
0.62 ug/L in sample L. 2775 (Water well in
Jorong Taratak Pauh). Meanwhile, the other
parameters are below the threshold. Lindane is
a chronological mixture of
hexachlorocyclohexane (HCH) whose main
component (99%) is the isomer y-BHC, HCH,
and BHC, although isomers are different
substances®’. Lindane is used primarily in the
treatment of seeds, soil for transplanting
tobacco, leaves on fruit trees, nuts, vegetables,
and wood®. Although the levels of lindane
detected in the water samples did not exceed the
WHO limit, exposure to large amounts of
lindane has been reported to have negative
effects on the nervous system, with symptoms
from headaches and dizziness to convulsions
and, more rarely, death®®.

Research Fosu-Mensah (2016) in his
research found residues of organochlorine
pesticides that were detected in water samples
with lindane (0.01-0.03 pg/l), alpha-endosulfan
(0.01-0.03 pg /1), endosulfan-sulfate (0.01-
0.04 ug/l), dieldrin (0.01-0.03 pg/l) and p,p’-
DDT (0.01-0.04 pg/ ). The presence of
organochlorine pesticide residues found in
water samples in the study area indicates that
these chemicals are still being used illegally in
some cocoa plantations in Ghana. The same
study with a location in a densely populated
Jabodetabek area conducted by Shoiful (2015)
found that out of a total of 21 OCPs compounds,
only a few OCPs compounds were detected in
water samples, namely HCH and Lindane with
concentrations of each in the range of ND-0.25
ng /L and 0.083 — 0.82 ng/L; meanwhile,
interesting results were also found in the
Ciliwung river where HCB was detected at a
relatively high concentration of 688.28 ng/L?°.
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Organochlorine pesticide residues in the
samples may be attributed to farmers' illegal use
of pesticides in the study area or their historic
use since organochlorine pesticides are
prohibited from agricultural use?. On the other
condition, the utilization of OCPs within the
agricultural sector has yielded an augmentation
in crop productivity, leading to a decline in the
cost of food grains. Consequently, this has been
pivotal in mitigating hunger issues in densely
populated nations, principally attributable to
reduced food prices?.

The basic characteristics of
organochlorine pesticides are high persistence,
low polarity, low water solubility, and high-fat
solubility!®. Organochlorine pesticides can
enter the environment following the use of
pesticides, polluted waste dumped in landfills,
and discharges from industrial units that
synthesize these chemicals. They are volatile
and stable; some can attach to soil and air, thus
increasing the possibility of high persistence in
the environment, and are identified as agents of
chronic exposure to animals and humans?.
Thus, the ban on the use of organochlorine
pesticides is a real step to stop the chain of
disease in the future.

Organochlorines are renowned for their
extreme persistence and toxicity. These
pesticides cause neurotoxicity,
endocrinopathies, and acute and chronic
adverse health effects. Therefore,
contamination with organochlorine pesticides
has a devastating effect on the ecosystem.
Farmworkers, their families, and those passing
through a pesticide-treated area can all absorb a
guantifiable amount of pesticides. Pesticide
residues have been detected in the blood plasma
of agricultural farm employees. Whether direct
or indirect, pesticide exposure causes
neuromuscular disorders and stimulates the
metabolism of drugs and steroids®*. Many
organochlorine molecules are neurotoxic and
carcinogenic?. Several examples were used to
illustrate the perilous nature of organochlorines.
The threat posed by endosulfan is extremely
alarming. Endosulfan persists for extended
periods in the environment and bioaccumulates
in plants and animals, leading to contamination
of human food®.

CONCLUSION

The high potential for agricultural
development in Nagari Sungai Nanam is

directly proportional to the increase in the use
of pesticides by farmers with lindane
concentrations that exceeded the threshold,
namely 0.45 ug/L lindane in samples L.2771
(well water in Jorong Pasa) and 0.62 ug /L in
sample L.2775 (well water in Jorong Taratak
Pauh). This condition illustrates that the
potential for contamination of dug well
facilities is higher due to the use of organo-
chlorine-type pesticides or other types that can
endanger the health and environment of the
people of Nagari Sungai Nanam, Lembah
Gumanti District, Solok Regency.
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ABSTRACT

This study aims to identify the phytochemical compounds, including flavonoids, tannins, phenols, beta-
carotene, anthocyanins, and fiber, as well as the antioxidant capacity of various types of sweet potatoes. Method:
The research followed a descriptive observational design with laboratory-based testing. The identification of
phytochemical compounds utilized specific reagents. One Way ANOVA was employed to assess the differences in
average levels of phytochemicals, nutrients, and antioxidant capacity (IC50) among the different types of sweet
potatoes with normally distributed data. The determination of flavonoid, tannin, phenol, beta-carotene, and
anthocyanin levels was carried out using UV/Vis Spectrophotometry at specific wavelengths. Crude fiber content
was determined using the gravimetric method, while the antioxidant capacity was measured using the DPPH (2,2-
Diphenyl-1-Picrylhydrazyl) method. Results: The findings indicated that all types of sweet potatoes contain
alkaloids, while some lack steroids. Purple sweet potatoes showed the highest levels of flavonoids, tannins, and
phenols at 627.27, 1727.27, and 1507.14 mg/100 g, significantly differing from other types of sweet potatoes (p =
0.00). Besides, purple sweet potatoes exhibited the highest anthocyanin content (18.35 mg/100 g) compared to
other types, showing a significant difference (p = 0.00). Orange sweet potatoes exhibited the highest levels of beta-
carotene and fiber, at 15.49 and 5.63 mg/100 g, respectively, although the difference was not statistically
significant (p = 0.83). The antioxidant capacity (IC50) of purple, orange, white, and yellow sweet potatoes were
45.13, 266.59, 190.01, and 210.73 ppm, respectively. Conclusion: Different varieties of sweet potatoes exhibit
variations in phytochemical composition and antioxidant capacity. Purple sweet potatoes are rich in flavonoids,
tannins, phenols, and anthocyanins, with significant antioxidant potential. Orange sweet potatoes show high levels
of beta-carotene and fiber but have comparable antioxidant activity to white and yellow varieties.

Keywords: Phytochemical, Sweet Potatoes, Flavonoids, Antioxidant Capacity, Purple Sweet Potatoes.
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INTRODUCTION digestible oligosaccharides (NDOS)

carbohydrates (poly- and oligosaccharides

Antioxidants are found in many plants,
fruits, vegetables, and herbs. One of the plants
that contains many antioxidants is sweet potato
(Ipomoea batatas L.). Research results from
Safari et al. (2019) ! showed that purple sweet
potato extract has a strong antioxidant with an
IC50 value of 41.1+7.3 ppm. Research results
from Surya (2017) 2, the antioxidant activity of
yellow sweet potato was obtained with an 1C50
value of 158.6726 ug/mL.

Sweet potato also has high non-

[NDOS]) in the host tract. However, it has a
beneficial effect on the host because it
selectively stimulates the growth of bacteria in
the colon to improve host health, so sweet
tubers function as prebiotics ®. Nutrients that are
abundant in sweet potatoes are water, energy,
protein, fat, starch, dietary fiber, glucose, and
several vitamins found in sweet potatoes,
including vitamin A (found in the form of g-
carotene), vitamin B6 (pyridoxine). and vitamin
C where these nutrients play an important role
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in immunity 45, The mineral content in sweet
potatoes, such as phosphorus, calcium, iron, and
soluble fiber, absorbs excess fat or cholesterol
in the blood. These natural fibers are
oligosaccharides mainly consisting of raffinose,
stachyose, and verbacose °.

This study aimed to identify the
phytochemicals present in purple, white,
yellow, and orange sweet potatoes as well as
quantitative  tests  (flavonoids,  tannins,
phenolics, beta-carotene, anthocyanins, crude
fiber) and their antioxidant.

METHOD

This type of research was a laboratory
test-based descriptive observational research.
This research was carried out in September
2021 at the Chemistry Laboratory, Faculty of
Mathematics and Natural Sciences, Tadulako
University.

The tools used were a knife, oven,
beaker (250 ml; 500 ml), Erlenmeyer, pipette,
digital scale, bowl, baking dish, blender,
measuring cup (5 ml; 10 ml; 500 ml), glass
stirrer, funnel Buchner, rotary evaporator, spray
bottle, petri dish, test tube, tube rack, UV-Vis
Spectrophotometer, 5 ml volumetric flask,
spatula, and fume hood. The materials used
were purple, orange, white, and yellow sweet
potatoes, tissue, distilled water, ethanol,
aluminum foil, filter paper, concentrated H,SO4
solution, metal powder, 5% FeCls; solution,
Dragendorff, HNOs, chloroform, acetone
anhydride, concentrated HCI, and DPPH
solution.

The sweet potato samples were
removed from the skin until clean, cut into
pieces, then heated in an oven at 50 °C for 3x24
hours. After baking, grind it using a blender to
make it into flour/powder. Sweet potato
samples (flour) were macerated at a certain ratio
with ethanol solvent three times 24 hours. After
that, the mixture was filtered to separate the
filtrate obtained; then, the solvent was
evaporated using a rotary evaporator. The
extract obtained was freeze-dried using a
freeze-dryer.

The phytochemical screening was the

flavonoid test 7, saponin test ’, Polyphenol and
Tannin Test ’, alkaloid test 7, and Steroids test ’.
Then, the quantitative test of phytochemical
substances, namely the determination of total
flavonoid levels by the colorimetric method,
refers to the procedure 2° with some
modifications with quercetin (QE) as standard.
Phenol analysis  was carried out
spectrophotometrically using the Folin-
Ciocalteu method ! and as a comparison
used, gallic acid. The total phenolic content in
the extract was expressed in gallic acid
equivalent (GAE). Total Tannin Test with the
Folin—Ciocalteu Method. Monomeric
anthocyanin analysis refers to the method 2, on
the method used by 2. This method was based
on the differences in anthocyanin structures at
pH 1 and pH 4.5. Determination of beta-
carotene levels carried out in this study
followed the procedure 4 Analysis of
Antioxidant Activity Power using the DPPH
Method.

Quantitative data such as assay results
and antioxidant activity tests would be tested for
normality first to see whether the data were
normally distributed. If the data were normally
distributed, use the One Way Anova test if there
were differences followed by the Post Hoc test,
namely the LSD (Least Significance Different)
test, but if the data were not normally
distributed, then use the Kruskal Wallis test.
This test was a non-parametric test from the
one-way ANOVA test, while qualitative data
such as phytochemical profiles were analyzed
descriptively.

RESULTS
Phytochemical Screening of Various Types
of Sweet Potatoes

Table 1 shows that the purple and white
sweet potato samples contained flavonoid
compounds except for yellow and orange sweet
potato. All types of sweet potatoes contain
alkaloids. Purple and yellow sweet potatoes
contain polyphenol and tannin compounds,
saponin compounds are only found in yellow
sweet potatoes, and all sweet potatoes do not
contain steroid compounds.

Table 1. Results of Phytochemical Screening of Various Types of Sweet Potatoes

Type of Sweet  Phytochemical Substances
Eglt)art)o (flesh Flavonoid  Alkaloid  Saponin Steroid  Polyphenols & Tannin
Purple + + - ¥
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Orange - +

White + +

Yellow - +

Note: (+) contained in the sample, (-) not contained in the sample

Table 2. Results of Phytochemical Levels, Nutrients, and Antioxidant Activities

Types of Level (mg/100g)

Sweet

Potatoes - - - - -
Flavonoid Tannin Phenolic Anthocyanin  Beta-caroten Fiber (%)

Purple 627.27 £ 1727.27+£77.13* 1507.14+40.41*  18.35+0.46? 15.49+0.39*  5.63+0.11°
19.282

Orange 270.45 + 1254.54+12.86° 1089.28+25.25°  11.76+0.34% 402.091£9.06° 5.84 £ 0.052
16.07¢

White 243.18 + 950.00+32.14°  871.42+101.02° 3.80+0.23? 18.49+0.17¢  4.09 £ 0.012
3.21°

Yellow 450.00 =+ 877.25+19.30°  753.5745.05¢ 3.3340.342 21.31+0.22¢  4.34+0.07?
30.30°

p-value 0.00 0.00 0.01 0.83 0.83 0.83

Note: Different letter notation in the same column indicates a significant difference in the Post Hoc test, and the same letter notation in the

same column indicates no significant difference

Table 2 shows differences in
flavonoids, tannins, and total phenol (<0.05).
Purple sweet potato contained the highest

flavonoids, tannins, total phenols, and
anthocyanins of 627.27, 1727.27, 1507.14, and
18.35 mg/100g, respectively.

Table 3. Results of Antioxidant Power of various types of Sweet Potatoes

Type of Sweet Potatoes I1Cso (ppm) Note
Purple 45.13+0.26° Very strong
Orange 266.59+1.64 Very weak
White 190.01+1.60° Weak
Yellow 210.73£1.61% Very weak
p-value 0.83

Note: Notation of the same letter in the same column indicates no significant difference

Table 3 shows no significant difference
p = 0.83 (> 0.05), but the strongest antioxidant
power was a purple sweet potato with an IC50
of 45.13 ppm.

DISCUSSION

Qualitative chemical (food) analysis
tests aim to identify the types of secondary
metabolite compounds using certain reagents
which the presence of a precipitate or a change
in the color of the solution can mark. Secondary
metabolites are chemical compounds that are
found in almost all plants. This compound is
also an active chemical compound that provides
physiological and pharmacological effects for
the health sector. The most common
compounds found in plants are alkaloids,
flavonoids, saponins, tannins, phenols, and
steroids °.

Table 1 shows that after the phytochemical
screening on purple, orange, white, and yellow
sweet potato extracts, there were flavonoids,
alkaloids, saponins, polyphenols, and tannins,
but all sweet potato extracts did not contain
steroid compounds.

Purple sweet potato contained the
highest tannin content, about 1727.27 mg/100
g, and was significantly different from other
types of sweet potato p = 0.00 (<0.05); there
was a difference in tannin levels between sweet
potato groups with p = 0.000 (<0.05). If we
compare the tannin content between the two
groups, the tannin content of purple sweet
potato was significantly different from that of
orange sweet potato p = 0.000 (<0.05), white
sweet potato p = 0.000 (<0.05), and yellow
sweet potato p = 0.000 (<0.05). The orange
sweet potato was significantly different from
the white sweet potato p = 0.002 (<0.05) and
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yellow sweet potato p = 0.001 (<0.05), while
the white sweet potato was not significantly
different from the yellow sweet potato p = 0.169
(>0.05). The results of this study are not in line
with Satiti, (2015) 16, which stated that these
four sweet potatoes did not contain tannin active
compounds after being tested by Thin Layer
Chromatography (TLC). Chronic treatment
with tannic acid can reduce blood glucose levels
in rats forced into diabetes *’.

Purple sweet potato contained the
highest flavonoids, about 627.27 mg/100g, and
was significantly different from other types of
sweet potato, p = 0.00 (<0.05). When
comparing the levels of flavonoids between the
two groups, it can be described as follows:
purple sweet potato flavonoid levels were
significantly different from orange sweet
potatoes p = 0.000 (<0.05), white sweet
potatoes p = 0.00 (<0.05), and white sweet
potatoes yellow creeper p = 0.001 (<0.05).
However, orange sweet potato was not
significantly different from white sweet potato
p = 0.239 (> 0.05), orange sweet potato was
significantly different from yellow sweet potato
p =0.001 (<0.05), while white sweet potato was
significantly different from yellow sweet potato
p = 0.000 (<0.05). Calculating flavonoid levels
(mg/100g) in various types of sweet potato
extract using the linear regression equation
obtained was y = 0.0227x - 0.0872 with a
correlation coefficient (R) of 0.998. The results
of this study are relevant to 8, which states that
purple sweet potato contains the highest
flavonoid content compared to white, yellow,
and orange sweet potatoes. The content of
flavonoids in purple sweet potato is 13 times
higher than in orange or yellow sweet potato °.

Purple sweet potato contained the
highest phenolic content, namely 1507.14
mg/100 g, and there was a difference in
phenolic levels between the sweet potato groups
(p = 0.001 <0.05). When comparing the
phenolic levels between the two groups, it is
described as follows: yellow p = 0.00 (<0.05).
The orange sweet potato was significantly
different from the white sweet potato p = 0.018
(<0.05) and yellow sweet potato p = 0.004
(<0.05), while the white sweet potato was not
significantly different from the yellow sweet
potato p = 0.103 (>0.05). This is under the
research of Teow et al., (2006) ?°, who stated
that those containing the highest phenolics were
sweet potatoes with purple flesh and sweet
potatoes with white flesh containing the lowest

phenolics, while in this study, yellow sweet
potatoes contained the lowest levels of
phenolics. The nature of easily oxidized phenol
can be the reason for the reduced phenol content
in the sample. When the sweet potato sample
interacts with air, phenol will easily oxidize.
Oxidation results are indicated by a change in
color to brown. This oxidation can reduce the
total phenol content in sweet potato samples 2.

The results of the beta-carotene
analysis for various types of sweet potatoes can
be seen in Table 3. Based on this, it shows that
orange sweet potatoes have the highest levels of
beta-carotene, namely 402.09 mg/100g, then
yellow sweet potatoes at 21.31 mg/100g, then
sweet potatoes white sweet potatoes at 18.49
mg/100g, and purple sweet potato has the
lowest beta-carotene level, namely 15.49
mg/100g. This seems relevant to the research of
Kemal et al. (2013) %2, orange sweet potato has
the highest beta-carotene content, and purple
sweet potato has the lowest beta-carotene
content. According to Sabulantika &
Ayustaningwarno (2014) 2, the purple sweet
potato snack bar mixed with black soybeans
contained a higher beta-carotene content than
the yellow sweet potato snack bar mixed with
black soybeans. Beta-carotene is a provitamin
A that gives plants a yellow to orange color and
can act as an antioxidant that protects cells from
damage caused by free radicals. The content of
beta-carotene has the benefit of preventing
cancer, various cardiovascular diseases, and
cataracts (Rahayu et al., 2012). The use of non-
polar n-hexane aims to maximize the beta-
carotene extraction process. Beta-carotene is a
non-polar compound that will be easily
attracted when dissolved in a non-polar solvent.
This is based on the principle of like dissolves
like, where compounds will dissolve in solvents
with similar properties 2.

The highest anthocyanin content was
purple sweet potato, namely 18.35 mg/100 g,
while the lowest anthocyanin level was yellow
sweet potato, about 3.33 mg/100 g, but not
significantly different from other types of sweet
potato, p = 0.83 (> 0.05). The anthocyanin
content of sweet potato depends on the color
intensity of the tuber. The more purple the color
of the tubers, the higher the anthocyanin content
2, This is following the research of Sabaluntika
& Ayustaningwarno, (2014) 2%, which states
that the anthocyanin content of purple sweet
potato is higher than red sweet potato, but
yellow sweet potato does not contain
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anthocyanin or is relatively small. Purple sweet
potato is due to the presence of anthocyanin
pigments. The anthocyanin content of purple
sweet potatoes is higher than white, yellow, and
orange sweet potatoes. This is relevant to the
results of Suprapta's research (2016) % that the
anthocyanin content in white sweet potato was
0.06 mg/100 g, yellow sweet potato was 4.56
mg/100 g, and purple sweet potato was 110.51
mg/100 g. The high anthocyanin content in
sweet potatoes can provide good benefits for
health because it can function as an antioxidant.

Comparison of purple, orange, white,
and yellow sweet potatoes was not significantly
different (p = 0.83) (>0.05) related to fiber
content. Orange sweet potato has the highest
fiber content (5.84%); after that, purple sweet
potato (5.63%), then yellow sweet potato
(4.34%), and yellow sweet potato has the lowest
crude fiber content (4.09%) ). The presence of
fiber in the ingredients can impact the health of
the human body such as preventing coronary
heart disease, and colon cancer, lowering
cholesterol levels, controlling weight, and
facilitating the digestive process ?’. Fiber can
retain water and make a thick liquid in the
digestive tract, so there will be a reduction in the
absorption of food nutrients in the proximal
part. This mechanism causes a decrease in the
process (absorption) of amino acids, fatty acids,
and other nutrients so that the formation of
glucose is also inhibited 7.

Based on Table 3 it shows that purple
sweet potato has the lowest 1C50 (45.13 ppm).
This means that purple sweet potato has a very
strong antioxidant power compared to other
types of sweet potato based on classification 2.
The lower the 1C50 value, the more effective the
compound inhibits free radical activity (DPPH)
by 50%. Thus the order of the effectiveness of
the four types of sweet potatoes in inhibiting
free radicals (DPPH) is based on the 1C50 value
from the most effective in inhibiting to the least
effective, such as purple, white, yellow, and
orange sweet potatoes.

Antioxidant levels can be affected by the
color of the type of sweet potato contained in it.
The various colors in all types of plants,
especially sweet potatoes, are caused by the
presence of flavonoid compounds, especially
anthocyanins, which are plant pigments that
play an important role after chlorophyll and
carotene 2°. Based on the research results,
purple sweet potato has the highest antioxidant

value compared to other sweet potatoes. This
shows that the purple pigment in sweet potatoes
affects antioxidant power, which means that the
darker the color of the tubers, the higher the
antioxidant power contained. This is the same
as research from Sabulutika &
Ayustaningwarno, (2014) % that purple sweet
potato and black soybean snack bars had the
highest antioxidant activity compared to yellow
and red sweet potato snacks.

CONCLUSION

All types of sweet potatoes contain
alkaloids but do not contain steroids. Purple
sweet potato contains flavonoids, alkaloids, and
polyphenols/tannins and does not contain
saponins and steroids. Orange sweet potato
contains alkaloids and does not contain
flavonoids, saponins, steroids, and
polyphenols/tannins. White sweet potato
contains flavonoids, alkaloids and does not
contain flavonoids, saponins, steroids, and
polyphenols/tannins. Yellow sweet potato
contains alkaloids, saponins, and
polyphenols/tannins and does not contain
flavonoids and steroids. Purple sweet potato
contains the highest flavonoids, tannins,
phenolics, and anthocyanins at 627.27;
1727,27; 1507.14; 18.35 mg/100 g. However,
the anthocyanin levels were not significantly
different from other sweet potatoes (p = 0.083).
Orange sweet potato contains the highest R3-
carotene and fiber, respectively: 15.49 and
5.63%. The strongest antioxidant power was
purple sweet potato extract, with the lowest
IC50 of 45.13 ppm, but not significantly
different from other sweet potatoes (p = 0.83).
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ABSTRACT

Climate change has a wide impact on the lives of people who are vulnerable to multidimensional
disasters. Government efforts in tackling the impacts of climate change through the climate village program as
implemented in Korong Pasa Surau Nagari Guguak, Padang Pariaman Regency. The study intends to measure
the degree of success achieved in implementing community-based solutions for adaptation and mitigation in
response to the challenges posed by climate change. The current investigation is a qualitative descriptive study
conducted between March and April 2023.The participants for this study were recruited using a random chance
sampling technique to verify that the selected individuals could adequately represent their respective groups. A
cohort of five individuals was engaged as informants. The study's findings suggest evaluating the implementation
of the climatic village program (Proklim) in Nagari Guguk Korong Pasa Surau. The assessment was carried out
by considering the several elements of the climate village program activities, which encompassed adaptation
activities aimed at addressing climate change (74.33%), climate change mitigation actions (17.33%), and an
evaluation of the institution’s sustainability and support (14.50%). The circumstance above demonstrates that the
proklim in Nagari Guguak Korong Pasa Surau falls inside the moderately effective classification. In the future, to
increase the success and sustainability of Proklim in the area, multisector support is needed so that Proklim can
make its people able to adapt and mitigate climate change and create good environmental health..
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INTRODUCTION

Human beings inhabit and engage with
the surrounding environment, interacting with
its various components’. From a legal
standpoint, the definition of the environment, as
outlined in Law No. 32 of 2009 on
Environmental Protection and Management
(UUPPLH), encompasses the entirety of
physical space. This includes all entities, forces,
conditions, and organisms, including human
beings and their actions, that impact nature, the
sustainability of life, and the well-being of both
humans and other living organisms?,

The environment has a very close
relationship  with  human life.  Human
dependence on the environment requires
humans to know important things that must be

done to protect it through efforts called
environmental management. Environmental
management is a collaborative endeavor to
foster relationships among diverse
stakeholders, including governmental entities,
the corporate  sector, community-based
organizations, and local communities.
Environmental management plays a crucial role
in  mitigating environmental issues and
preventing potential damage, such as the
adverse impacts of climate change®.

Climate change is an event that has a
broad impact on people's lives. People are
increasingly vulnerable to multidimensional
disasters such as floods, landslides, rob or
coastal abrasion, drought, hurricanes, and other
disasters that occur in the same period or not too
long*. The Regional Disaster Management
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Agency (BPBD) of West Sumatra Province
(West Sumatra) recorded that at least 684
natural disasters occurred throughout 2021 in
various regions in West Sumatra. Tornadoes
and floods dominated the series of disasters due
to extreme weather and high rainfall, with 400
events®.

The Ministry of Environment and
Forestry (KLHK) has adopted a strategy to
address climate change by promoting
collaboration among multiple stakeholders.
This strategy aims to enhance the ability of
communities to adapt to and mitigate the
impacts of climate change at the local level*.
Implementing this strategy is facilitated through
the Climate Village Programme (Proklim),
governed by Minister of Environment
Regulation No. 19 of 2012. The Proklim
program is implemented at the regional level
and has nationwide coverage. The program,
known as Proklim, was established by the
Ministry of Environment and Forestry (KLHK)
to implement environmental management and
preservation strategies while also harnessing
the potential within the local area. Its primary
goal is to mitigate the effects of climate change
by empowering local populations to participate
in adaptation and mitigation activities actively?.
Climate change adaptation efforts encompass
various activities to address climate change's
impacts. These activities include the
management of drought, floods, and landslides,
as well as initiatives to enhance food security
and control climate-related diseases®. On the
other hand, climate change mitigation efforts
involve waste management, both in solid and
liquid forms, promoting renewable energy
sources and sustainable agricultural practices.
The topic of discussion pertains to the concepts
of vegetation cover and fire protection’.

While the climate village program has
successfully implemented climate change
adaptation and mitigation measures, further
action is required to address the issue of climate
change effectively. According to the findings of
Faedlulloh's (2019) study, the adoption of the
climate village program has favorable
outcomes. Nonetheless, there remains a need
for further refinement in the community's
efforts to devise adaptation and mitigation
initiatives, raising concerns about the potential
challenges of addressing the increasingly
intricate consequences of climate change®.
Furthermore, the research conducted by
Rifyanti  (2018) demonstrated that the

community's adaptation actions vyielded a
significant effectiveness rate of 94%, whereas
the mitigation activities only achieved a success
rate of 49.09%. During of this study, it was seen
that disparities in the comprehension of
mitigation between the community and the
government had an impact on the efficacy of the
program. Nevertheless, when considering the
program, the climate village initiative
demonstrates a significant reduction in the
likelihood of adverse climate change
consequences, amounting to a 71.55%
decrease®.

The efficacy of a program is inherently
intertwined with the active engagement and
collaboration of  wvarious  community
constituents, stakeholders, and private entities,
all of whom contribute collectively to the
smooth operation and desired outcomes of the
program. The success of the initiatives above
can be observed through their effective
implementation of sustainable programs,
exemplified by the accomplishments of Jorong
Rejosari Nagari Tiumang in Tiumang District,
Dharmasraya Regency, and Jorong Batu
Kadurang Nagari Andaleh in Batipuh District,
Tanah Datar Regency. These commendable
efforts were recognized with the esteemed
Proklim 2022 award. This specific Jorong is
internationally acknowledged for its effective
implementation of climate change adaptation
and mitigation techniques sustainably. To limit
the potential negative impacts of climate
change, it is crucial to strategically leverage the
opportunities that arise from it and adequately
address the ensuing consequences.

Padang Pariaman Regency proposed a
Proklim location in Korong Pasa Surau Nagari
Guguak. The reason for appointing the area is
because the village is still very beautiful, and
many green open spaces can be a staple of crops
that produce and have economic value, such as
vegetables. So, with Proklim the village can
strive for greening in addition to community
empowerment which aims to increase
awareness of the rate of climate change and add
aesthetic value so that the village looks more
beautiful, beautiful, and beautiful'®. Proklim
will be successful if the community sustainably
implements the principles that have been
proclaimed in the Road Map of the Climate
Village Program. To measure the level of
proklim implementation that has been
implemented in Padang Pariaman Regency, an
evaluation is needed to measure and describe
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the development of the implementation of the
climate village program to improve
environmental health for the future. So that it
can be taken into consideration in making a
policy and applying the concepts contained in
the Road Map of the Climate Village Program.

METHOD

The present study adopts a qualitative
research approach. The study was carried out
from March to April 2023 in the locality of
Korong Pasa Surau Nagari Guguak. The dataset
utilized in this research comprises both
secondary and primary data sources. Secondary
data is acquired through relevant organizations
and other sources of written information, such
as books and journals, as mentioned in the
preceding discourse. On the other hand, primary
data is acquired through observation,
interviews, and gathering relevant documents.
The research methodology involved conducting
interviews and administering questionnaires to
selected resource persons possessing the
expertise and knowledge to represent their
respective groups effectively. This approach
followed the Regulation of the Director General
of Climate Change Control No guidelines.
P.1/PPPI/SET/Kum.1/2/2017 provides specific
instructions for implementing the Climate
Village Programme.

Interviews with selected informants for
in-depth interviews about the implementation
process. The informants in this study were
recruited by the random probability sample
method. A total of five informants were
included, namely the wali Nagari guguak,
bundo kanduang, head of korong pasa surau,
head of disaster preparedness group, and head
of the proklim holder. The researchers
employed source triangulation techniques to
assess the validity of the data in this study.
Using the source triangulation method in
qualitative research entails examining and

validating data from several sources and at
various time intervals. The primary objective is
to evaluate and establish the reliability and
credibility of the collected data'!.

Data analysis involves a qualitative
descriptive approach, wherein the data is
organized into categories, described in units,
and analyzed to identify significant findings.
The results are then presented in sentences,
tables, and numbers, focusing on addressing the
research problem. This facilitates clear
comprehension and enables the drawing of
conclusions.

RESULTS

The issue of climate change, which is
widely recognized as a significant worldwide
concern, is currently ascribed to the adverse
effects imposed on the environment. The
conservation of the ecosystem requires the use
of adaptation and mitigation methods.
Implementing the climate village program is a
strategic approach to bolster community
involvement  and strengthen diverse
stakeholders' ability to effectively address
climate change's impacts. Moreover, this
program's primary objective is to effectively
decrease greenhouse gas release into the
atmosphere. It also seeks to recognize and
appreciate the efforts made to alleviate and
adjust to the impacts of climate change.
Ultimately, the program intends to enhance the
overall welfare of society*?.

The components assessed in Proklim
are  adaptation, mitigation, community
institutional  activities, and sustainability
support. An initial evaluation will be conducted
as part of the assessment process to identify
climate villages and climate village program
categories according to the criteria to be used.
The pro-climate assessment of Nagari Guguk
Korong Pasa Surau is presented in Table 1.

Table 1. Performance of the Climate Village Program (Proklim) Nagari Guguk Korong Pasa

No. Component of Proklim Village Component that relevant  Proklim Value
Total Maximum

1. Adaptation 15 120 74,33

2. Mitigation 6 48 17,33

3. Institutionalization and Sustainability Support 46 46 14,50

Percentage of Final Proklim Score 45,35%

The achievement of 74.33% was acquired based
on observations and the results of completing

the Nagari Guguk Korong Pasa Surau pro-
climate evaluation questionnaire, indicating the
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effectiveness of the community's adaptation
activities. Nevertheless, mitigation measures
resulted in a 17.33% accomplishment rate.
Through the course of this study, it was
discovered that disparities existed in
comprehending the mitigation concept between
the community and the government, hence
impacting the program's efficacy. However,
when considered in its entirety, the climate
village program demonstrates a reduction in the
likelihood of climate change impacts by
45.35%. The current implementation rate for
the climate village program’'s adaptation to
environmental health stands at 17.7%.
However, the implementation rate for
mitigation measures for environmental health is
somewhat lower at 17.33%.

DISCUSSION

Padang Pariaman is a regency in the
province of West Sumatra, Indonesia. The
district has an area of 1,328.79 km? and a
population of 430.626%. The district is
characterized by the motto "Saiyo Sakato." Parit
Malintang serves as the administrative center of
Padang Pariaman Regency. According to
Government Regulation (PP) no 79 of 2008,
issued on December 30, 2008, there is a
provision for the relocation of the capital city of
Padang Pariaman district from Pariaman city to
Nagari Parit Malintang in Kecamatan Enam
Lingkung. The geographical coordinates of
Padang Pariaman Regency are between 0°11'-
0°49' South latitude and 98° 36' - 100° 28' East
longitude. The regency spans an approximate
area of 1,328.79 km?, with a length of 60.50
km?. The land area of the region in question
corresponds to approximately 3.15% of the total
land area of West Sumatra Province..

The topography of Padang Pariaman
Regency includes a large tropical climate with
a very short dry season, and sea breezes strongly
influence the ocean area. The hottest
temperature falls in May, while the lowest is in
September. Judging from the region's
topography, Padang Pariaman Regency consists
of the mainland area of Sumatra Island and 6
small islands, with 40% of the lowlands in the
western part leading to the coast. The lowland
area is located in the west along the coast with
an altitude between 0-10 meters above sea level,

and 60% of the eastern area is an undulating
area located in the east with an altitude of 10-
1000 meters above sea level.

Padang Pariaman Regency
Government chose Korong Pasa Surau as the
location of pro-climate activities to improve
community food security and reduce GHG
emissions. This adaptation mitigation action for
reforestation is associated with activity and
reforestation programs. Because this hamlet is
still quite beautiful and has many green places
that can be planted with vegetables and other
economically valuable products. So that the
community can be empowered through Proklim
to green the area, increase awareness of the rate
of climate change and beautify the
environment.

Implementing Environmental Health
within the worldwide threat of climate change
is undertaken to safeguard public health and the
environment from the adverse effects of climate
change on health. This is achieved through the
implementation of climate change mitigation
and adaptation programs. Mitigation measures
are implemented to decrease greenhouse gas
emissions, carbon sequestration, and carbon
reserve storage to address the consequences of
climate change. Climate change adaptation
strategies are implemented to enhance the
capacity to adapt by mitigating potential
adverse effects and capitalizing on the
advantageous effects of climate change to
safeguard public health.

Implementing measures to reduce and
adapt to climate change is carried out within the
context of completing the health sector's
assigned responsibility in achieving the
Nationally —Determined Contribution, as
required by legislative regulations.
Furthermore, the central aim of the proklim
initiative is to promote active participation of
the community in solving a wide range of
issues, thereby strengthening their capacity to
mitigate the impacts of climate change and
reduce greenhouse gas emissions.

The Climate Village Programme,
commonly referred to as Proklim, seeks to
facilitate community involvement to strengthen
the adaptive capacity of communities,
particularly at the grassroots level, in response
to climate change's impacts and to limit
greenhouse gas emissions. Proklim also
provides recognition to commend efforts in
climate change adaptation and mitigation
following regional conditions. The term
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"climate village" denotes a particular
geographic region situated at the lowest level of
administrative division, commonly covering a
neighborhood or small settlement and
extending up to the sub-district or village level.
The phenomenon is distinguished by the
persistent efforts of the community to adjust to
and alleviate the consequences of climate
change. The definition adheres to the guidelines
in the paper by the Director General of Climate
Change Control, especially Regulation Number
P.1/PPI/SET/KUM.1/2/2017.

The execution of problem-based
activities is conducted by a meticulously
devised plan aimed at attaining certain
objectives. The success of an activity is
contingent upon the completion of all set
objectives by established rules. This study
examines the implementation of the climate
village flagship program based on three
indicators outlined in the Regulation of the
Minister of Environment and Forestry Number
P.84/MENLHK-SETJEN/KUM.1/11/2016,
which are: (1) adaptation, (2) mitigation, and (3)
community support.

Additionally, the discipline  of
environmental health significantly contributes
to the overall welfare of individuals. A
favorable environment facilitates the generation
of valuable resources, while an unfavorable
environment promotes the spread of many
diseases.  Environmental health is a
comprehensive endeavor to mitigate diseases
and health issues from various environmental
risk factors. Its primary objective is to achieve
optimal environmental quality by addressing
the  environment's  physical, chemical,
biological, and social dimensions. The Minister
of Environment and Forestry offers a set of
indicators that can be utilized to evaluate the
state of environmental well-being. The need for
regulatory measures. According to the
document labeled P.84/MENLHK-
SETJEN/KUM.1/11/2016, the key factors for
effective disease prevention and control include
vector control, sanitation practices, access to
clean water, and the adoption of a clean and
healthy lifestyle known as PHBS.

Evaluation of the Implementation of Climate
Change Adaptation to Environmental
Health

Climate change adaptation refers to the
deliberate actions taken to enhance the capacity
to cope with the impacts of climate change,

encompassing both variations in climate
patterns and extreme weather events. The
primary objective of such efforts is to minimize
the potential harm caused by climate change,
capitalize on the opportunities it presents, and
effectively address the challenges arising from
it.

Adapting to climate change in human
cultures includes both reactive responses to
climate-related events that have already
occurred, as well as proactive measures
involving prediction and preparation for
anticipated future changes. This holds special
significance in instances of discernible early
signs of climate change®®. Societal self-
preservation is deliberate efforts to mitigate the
adverse outcomes of a society's activities. It
necessitates  critically  evaluating  and
interrogating the prevailing norms and practices
to effect essential transformations®®. In this
context, adaptation pertains to a significant and
comprehensive alteration in response to
environmental circumstances. It involves
making adjustments that preserve or enhance
the system's sustainability?’.

The optimal functioning of social,
ecological, and institutional systems is crucial
for human societies to adapt to climate change
successfully. This process involves diverse
human endeavors to boost well-being and
improve the overall quality of life.

The present analysis revealed that the
community's level of achievement in adjusting
to pro-climate measures was 74.33%. The
situation above aligns with the findings of
Sudarwanto's (2021) study, which revealed that
the climate change adaptation achievement in
Poleonro Village falls into the moderately
effective category, with a recorded value of
70.12%. The Poleonro Village community has
undertaken various climate change adaptation
initiatives in response to the need for various
activity efforts to adapt to climate change®®.
Rifyanti (2018), in her research, also found a
very high achievement in the adaptation efforts
of the Nglegi Village Community, Patuk
District, Gunungkidul Regency, to climate
change, namely 94%° Rosnaeni, in her
research, describes the implementation of
climate change adaptation activities carried out
in Bulukumba Regency such as a) on
community land, there are infiltration wells and
ponds to collect water; b) Farmers use irrigation
systems to rice fields; c¢) Organic and non-
organic waste is disposed of in the Waste
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Bank®®, while the form of climate change
adaptation activities carried out in Nagari
Guguak Korong Pasa Surau as follows.

1. Vector control
The Nagari Guguk Korong Pasa Surau

community has undertaken several activities to

mitigate the proliferation of vectors. These
activities include;

a) Implementing the 3M approach, which
involves draining, hoarding, and
covering mosquito breeding sites such
as bathtubs and gutters in residential

areas;

b) implementing measures to control the
breeding of mosquitoes and rats;

c) enhancing the local environment to
prevent the accumulation of stagnant
water;

d) introducing fish into ponds or plant pots
to deter vector breeding; and

e) Establishing a Jumantik Team (Juru

Pemantau Jentik) to monitor and

address vector-related issues.

Based on the findings about indicators
of adaptation efforts in implementing the
climate village program on environmental
health, the author concludes that the adaptation
efforts have proven to be considerably effective
in mitigating the prevalence of climate change-
induced diseases. Furthermore, the activities
undertaken to alleviate the impact of such
diseases have been executed with commendable
proficiency. The sustainable implementation of
the Climate Village Programme could further
enhance the effectiveness of this condition.

2. Sanitation and clean water

Activities carried out by the Guguk
Korong Pasa Surau community include clean
and safe water supply, animal waste disposal,
food protection, and clean and safe air. To
anticipate the occurrence of water scarcity due
to climate change, the Guguk Nagari
community has provided clean water, both
individually. Individual water supply facilities
include dug wells and rainwater harvesting
tanks.

The water sector holds significant
importance in the formulation of adaptation
strategies, particularly in the context of
sustaining livelihoods through the use of
underground  water  recharge  methods.
Additional focus areas encompass water
resource management, namely irrigation, water

supply enhancements, and sanitation®. Water
harvesting from rainwater and other sources is
essential for community and household use?.

3. Clean and Healthy Living Behavior

(PHBS)

Activities carried out by the Nagari
Guguk Korong Pasa Surau community to
maintain environmental health are disease
control related to climate change. Some
activities are still carried out, such as washing
hands before and after carrying out activities,
using healthy latrines, and using clean water.
Activities such as gotong-royong or community
service, washing hands with soap, and other
behaviors have been implemented to maintain
cleanliness and health in the community.

Evaluation of Climate Change Mitigation
Implementation on Environmental Health

Climate change mitigation comprises a
variety of efforts to reduce the emission of
greenhouse gases, serving as a strategy to
mitigate the effects of climate change. The
enhancement of environmental health in Nagari
Guguk is achieved by implementing climate
mitigation methods, with a primary emphasis
on solid waste management. This encompasses
a range of strategies, including implementing
waste containerization and collection systems,
promoting  composting  practices, and
encouraging 3R (reduce, reuse, recycle)
activities. According to the Regulation of the
Director General of Climate Change Control
Number: P.1/PPI/SET/KUM.1/2/2017
concerning Guidelines for Implementing the
Climate Village Program. The achievement of
the mitigation capability of the Nagari Guguk
Korong Pasa Surau Community in mitigating
climate change is only 17.33%. The amount of
accomplishment  presented opposes the
outcomes of Sudarwanto's (2021) study, which
suggests that the endeavors to mitigate climate
change in Poleonro Village exhibit a moderate
level of effectiveness, as evidenced by a score
of 66.06%?8.

Research conducted by Rosnaeni
(2020) outlines the form of implementation of
mitigation activities carried out by communities
in Bulukumba Regency to mitigate climate
change through a). creating a Waste Bank to
process waste into crafts and fertilizers; b)
Increasing vegetation cover/tree planting to
make the soil more fertile and make the village
greener; ¢) Reducing pesticides on plants and
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using organic fertilizers'®, while in Nagari
Guguk Korong Pasa Surau there are no waste
management facilities in this area, the
community disposes of their waste in the open
once collected. Communities where waste is
disposed of directly into open spaces, yards, or
rivers rather than collected in landfills. For solid
waste management, the community utilizes
plastic waste to make handicrafts. The crafts
made are plastic flowers and plastic bags.
However, this activity is only sometimes
carried out every time there is free time from the
community.

Institutional Evaluation and Proklim
Sustainability Support

As per the Regulation of the Minister of
Environment and Forestry Number P.84
MENLHK- SETJEN/KUM.1/11/2016 about
the Climate Village Programme, the provision
of institutional and sustainability support in the
execution of said program encompasses
community institutions, policy backing,
community dynamics, community capacity,
government engagement, and the advantages
derived from climate change adaptation and
mitigation ~ endeavors.  The  successful
implementation of the Climate Village
Programme necessitates collaboration with
governmental entities, community
organizations, and external stakeholders while
also emphasizing the importance of
substantiating the undertaken initiatives
through evidential documentation. The ease of
program implementation and the widespread
advantages several individuals see are key
reasons for advocating this approach. They
have the potential to serve as a model for other
regions that have yet to adopt the initiatives
outlined in the Climate Village Programme.
The level of institutional support for proklim
sustainability initiatives in Nagari Guguk
Korong Pasa Surau is currently at 14.50%. This
finding contradicts the research conducted by
Sudarwanto (2021), which indicates that
sustainability support in Poleonro Village is
relatively effective, with a score of 72.77%?8.

The district environmental office
provided institutional and sustainability support
for implementing the climate village program,
as elucidated by the findings from observations
and interviews. However, it is important to note
that the advantages experienced by the
community are significant, particularly in terms
of economic and environmental benefits. The

community expresses its aspiration for the
widespread implementation of the climate
village program, wherein other regional
communities collaborate with enterprises to
establish environmentally sustainable areas.
The implementation of the climate village
program is influenced by various elements, one
of which is the inclination of individuals to
participate, primarily driven by the prospect of
receiving immediate personal advantages #. In
addition, there are community culture, norms,
cooperation attitudes, leadership factors at the
local level, and the seriousness of leaders to
become community mobilizers?.

The results of observations of proklim
inhibiting factors in Nagari Guguk are the level
of community self-sufficiency, namely, there
are no residents who contribute funds for
proklim sustainability, the funding system is
minimal because it does not have independent
funds from membership fees, there is no
sponsor assistance (external), none or smaller
than members' independent fees.

In the event of an external sponsor, it is
necessary to record the sponsor's details in the
description column. Additionally, it should be
noted that there currently needs to be more
technological diversity in the realm of
adaptation and mitigation of change,
specifically about the absence of suitable
technology for compost management. To
effectively implement the climate village
program, the designated area must allocate a
sufficient  budget  through  household
contributions or independent means to cover the
expenses associated with program activities.
This is necessary as the financial support
provided by the government is limited.
Additionally, the program's success is
contingent upon the community's awareness,
participation, and comprehension of the climate
village program.

The extent of collaboration between the
government and the public in the climate village
program is seen through community
engagement. Involvement or participation
refers to the active engagement of all parties
throughout the various stages of development
activities?*. However, in this study, the level of
community self-reliance in implementing the
pro-climate village is low, coupled with the
limitations of not yet utilizing technology to
adapt-mitigate environmental change. The
active involvement of both the community and
the government can contribute to mitigating
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climate change impacts?®2?®. The predicted
effectiveness of the Climate Village
Programme in addressing climate change
through adaptation and mitigation measures is
expected to be significant in the future.

CONCLUSION

Evaluation of the Implementation of the
Climate Village Program (Proklim) in Nagari
Guguk Korong Pasa Surau is included in the
moderately effective category, there is still a
low level of local community self-sufficiency,
coupled with limitations in the use of
technology in  overcoming  adaptation-
mitigation of environmental change. The
success of the Climate Village program cannot
be separated from the involvement of all levels
of society, stakeholders and the private sector
who work hand in hand to support proklim so
that it can be sustainable.
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ABSTRACT

One of the obstacles to the treatment of tuberculosis (TB) patients is the side
effects of anti-tuberculosis drugs (ATDs) which cause patients to be reluctant to continue the medication. The
elderly experience various physical and physiological changes in the body
system, including susceptibility to drug side effects, decreased knowledge and memory,
resulting in non-compliance with taking the medication. This study aims to determine the
relationship between ATDs side effects and compliance with taking medication for elderly
patients at the Tanjung Selor Health Center, Bulungan Regency, North Kalimantan Province.
This study used a quantitative cross-sectional approach. The sample was taken by total
population, namely elderly tuberculosis patients undergoing tuberculosis treatment as many as
30 respondents. The research instrument was a questionnaire of drug side effects and ATDs
compliance. Statistical test used Fisher's Exact. The results showed that most patients (76.7%)
complained of OAT side effects and the rest without OAT side effects (23.3%). Treatment
compliance was 20% compliant, and 80% were non-compliant. Fisher's Exact statistical test
obtained p-value = 0.016 (< a. = 0.05). It was concluded that there was a significant relationship between OAT
side effects and treatment compliance in elderly patients with tuberculosis. Recommendations for health workers
to give special attention to elderly patients with medication monitoring and compliance motivation. Future
researchers should identify the involvement of family and health workers to monitor the side effects of anti-
tuberculosis drugs.
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INTRODUCTION

Tuberculosis is a major serious public
health problem, and be included in one of the
top 10 causes of death worldwide !, and is one
of the top 10 causes of death worldwide 2. Even
WHO estimates that the death rate from
tuberculosis is twice as high as HIV/AIDS,
estimated in 2021 due to to HIV / AIDS as much
as 0.47 million 3.

In 2021, the number of people with TB
worldwide is estimated to be 10.6 million, an
increase of about 600,000 cases compared to
2020. Of these, 6.4 million (60.3%) people have
been reported and are receiving treatment and

another 4.2 million (39.7%) are
undetected/undiagnosed, at least 6 million adult
men and 3.4 million productive women, and
the remaining children, 1.2 million cases?.

The number of tuberculosis patients in
Indonesia in 2021 increased by 12.9% from
2020. Most TB cases were found in the age
group of 45 - 54 years (17.5%), followed by the
age group of 25 - 34 years (17.1%) and 15 - 24
years (16.9%).4. The Case Detection Rate
(CDR) of tuberculosis in North Kalimantan
Province in 2020 was 64% of the 1,607 cases
found, while in 2021 it decreased to 33% of
people with a cure rate or Succes Rate (SR) of
75% and Drop Out (DO) in treatment as many
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as 226 people (14%), in 2022 there was a
decrease in case finding with 338 people with a
Succes Rate (SR) of 63% there were 67 people
who dropped out *°.

The elderly are vulnerable to various
infectious diseases such as tuberculosis due to
the degeneration process which has an impact
on the decline in body system function and
immunity®. In addition, comorbid factors such
as diabetes miletus, which commonly occurs in
the elderly, become a risk factor for contracting
tuberculosis infection”®, The number of elderly
people with tuberculosis in Bulungan Regency
in 2021 was 64 people with an average of 4
people / month. In 2022 at Puskesmas Tanjung
Selor from January to June 2022 there were 24
people, the most new positive pap smear cases
were recorded at Puskesmas Tanjung Selor. Of
the total number of patients at Puskesmas
Tanjung Selor, no less than 45 people were
diagnosed and treated, 24 of them were elderly,
the rest were productive age and children®.

Anti-Tuberculosis Drugs (OAT) are a
combination of drugs consisting of Isonoazid
(H) Rifampicin (R) Pyrazinamide (Z) and
Ethambutol (E) each of which has side effects
such as nausea, decreased appetite, abdominal
pain, tingling, joint pain, and redness of urine®.
Some patients complain of itchinh, redness of
the skin, hearing loss, visual disturbances,
balance disorder dan yellowing of the skin°,

The patients undergoing ATD
treatment are susceptible to experiencing side
effects, particularly during the initial intensive
phase due to daily medication intake!!, these
side effects may include nausea and red urine,
which are associated with rifampicin®.
Additionally, fatigue, fever, runny nose, and
bone pain or ostealgia may arise as side effects
of isoniazid*'®, The side effects of the
medication are experienced by the patient, even
causing the patient to feel apathetic towards the
symptom experienced during therapy*3. In order
to ensure compliance with medication ingestion
and achieve the optimal treatment outcomes, it
is essential to provide monitoring and education
regarding the potential adverse effects of ATDs
(anti-tuberculosis drugs). ** .

Non-compliance should not exceed
10% as it leads to a higher proportion of relapse
in the future due to ineffective tuberculosis
control. Therefore, it is crucial to monitor
patients'  symptom  conditions  during
tuberculosis treatment, especially to prevent
patients from non-compliance, which can result

in serious side effects.

The preliminary study results from
healthcare providers in Tanjung Selor Primary
Health Center, Bulungan Regency, indicate the
presence of complaints regarding medication
side effects, leading to non-compliance among
elderly individuals in taking their medication
daily. In fact, some elderly individuals have
discontinued medication intake due to a lack of
understanding regarding the importance of
regular medication adherence and managing
medication side effects.

The author assumes that elderly
individuals, who have specific characteristics
such as age, physical changes, physiological
changes in the body systems, memory capacity,
social and psychological status, are vulnerable
to non-adherence in tuberculosis treatment. The
presence of side effects from various types of
tuberculosis medication increases the risk of
medication discontinuation or reluctance to
visit the community health center (Puskesmas),
requires special attention.

This study aims to analyze the
relationship between the side effects of anti-
tuberculosis drugs (ATDs) and treatment
adherence among elderly patients at the
Tanjung Selor Community Health Center in
Bulungan Regency.

METHOD

This study used a quantitative
correlational design with a cross-sectional
approach. The data was collected and conducted
at the Tanjung Selor Community Health Center,
Bulungan Regency, from September 1% to
September 30" 2022. The population of this
study consisted of all elderly individuals with
tuberculosis who were undergoing tuberculosis
medication at the Tanjung Selor Community
Health Center, Bulungan Regency. The total
sample size was 30 people, selected through a
total sampling method.

The research instrument consisted of a
guestionnaire on medication adherence using
the Medication Adherence Rating Scale
(MARS), which was adopted from Rob Horne.
The MARS-5 comprises 5 items to assess non-
adherence  (forgetting, changing  doses,
stopping, deciding to take a lower dose, and
taking less medication than prescribed)®.
Meanwhile, the questionnaire on medication
side effects utilized the Naranjo algorithm form
for Monitoring Adverse Drug Reactions
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(MESO), consisting of 10 items.?®.

Univariate analysis was conducted to
determine the frequency and percentage
distribution of each variable, while bivariate
analysis utilized Fisher's Exact test to examine
the relationship between the variables of

medication side effects and treatment
RESULTS

Table 1. Characteristics of Respondents (n=30).

adherence. This research has undergone ethical
clearance from the Research Ethics
Commission of Health (KEPK) at the Health
Polytechnic of the Ministry of Health in East
Kalimantan and has obtained the Ethical
Clearance Certificate No.
LB.02.01/77.1/16170/2022.

Characteristic of Respondents f %
Age

1-60 years old 21 70
1-70 years old 9 30
Gender

Male 19 63.3
Female 11 36.7
Marital Status

Married 16 53.3
Widow 4 13.3
Widower 10 33.3
Educational Background

No Formal Education 11 36.7
Elementary School 6 20
Junior High School 5 16.7
Senior High School 7 23.3
Higher Education 1 3.3
Occupaation

Housewives 9 30
Farmers 8 26.7
Civil Servants (PNS) 6 20
Labourer 4 13.3
Retiree 1 3.3
Self-employed 2 6.7
Time of TB Affliction

1-12 Months 29 96.7
>12 Months 1 3.3

Table 1 shows the characteristics of the
respondents, consisting of 30 respondents aged
51-60 years, with 21 individuals (70%) falling
within this age range, while the remaining
respondents were above 61 years old. Among
the respondents, 19 individuals (63.3%) were
male, 11 individuals (36.7%) had no formal

education, 9 individuals (30%) worked as
housewives, and almost all of them had
experienced tuberculosis for a duration of 1-12
months (96.7%). Only one respondent had been
suffering from tuberculosis for more than 12
months.

Table 2. Side Effects of Medication and Adherence to Anti-Tuberculosis Medication (n=30)

Side Effects f %
Present 23 76.7
Absent 7 23.3
Adherence to Medication %
Non-adherent 24 80
Adherent 6 20

Table 2 demonstrates the side effects of

anti-tuberculosis  medication, where 23
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respondents (76.7%) reported experiencing side
effects, while 7 respondents (23.3%) did not
complain of any side effects. The majority of
respondents (80%) were identified as non-

adherent in taking the medication, while the
remaining 20% were adherent in taking the anti-
tuberculosis medication.

Table 3. Relationship between the Side Effects of the Medication and Medication Adherence

Medication Adherence

ATDs Side Effects Non-adherent Adherent Total p-value
f % f % f %

Present 21 70 2 6,7 23 76,7 0.016*

Absent 3 10 4 133 7 23,3 '

Total 24 80 6 20 30 100

Table 3 presents the results of the
Fisher's Exact test, yielding a p-value of 0.016,
which is lower than the significance level o =
0.05. This indicates a statistically significant
relationship between the side effects of anti-
tuberculosis medication (ATDs) and treatment
compliance among elderly patients with
pulmonary tuberculosis at the Tanjung Selor
Health Center, Bulungan Regency.

DISCUSSION

The study findings indicate that
tuberculosis mostly affects individuals in the
pre-elderly age group, with a higher prevalence
among males compared to females. Only a
small proportion of individuals have attained
high school and higher education, while the
majority of elderly patients did not complete
their education. On average, elderly individuals
suffer from tuberculosis for an extended period,
requiring prolonged treatment processes.

Previous studies largely depict the
characteristics of tuberculosis patients as
predominantly found in the productive age
group, predominantly affecting males, those
with lower educational attainment, commonly
engaged in labor-intensive or unemployed
occupations, and having low socioeconomic
status.t’°.

The increase in age may influence the
dose-response relationship and the occurrence
of mild and severe side effects?®. The risk of
medication side effects is affected by age, as the
liver's drug metabolism function declines with
advancing age, leading to a higher risk of side
effects?. In contrast, when individuals are
younger, their body systems are more efficient
in drug metabolism and controlling various
medication side effects®.

Elderly individuals who still live with

their partners will mutually remind each other
about their treatment. However, in this study, it
was found that among the elderly age group,
there were more married individuals who
suffered from tuberculosis compared to
widowed individuals. The risk factors for
tuberculosis transmission include household
contact, 22, due to physical proximity,
duration of contact, and inadequate preventive
behavior®.

Low education is generally associated
with a higher prevalence of tuberculosis, as
indicated by the findings of this study. The
majority of respondents had a basic education,
specifically elementary and junior high school,
with some even lacking formal education. The
lack of formal education serves as a
contributing factor to the insufficient
understanding and ability of individuals to
absorb the importance of tuberculosis
treatment??.

On the other hand, occupational,
social, and economic conditions are also parts
of the respondents' characteristics. In order to
meet their daily needs, patients are also engaged
in work and other social activities, which often
leads to neglecting their treatment adherence,
especially when patients start feeling better.
The findings of this study align with the fact that
younger individuals are more compliant with
medication intake compared to older
respondents?, However, this differs from the
results of the study conducted by Liang Du et
al., which stated that treatment adherence
increases with age, possibly because older
patients exhibit more socially conscious
behavior and have more life experiences and
ideologies?, it can be said that there are
multiple response characteristics that influence
patient adherence to medications.
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1. ATDs Side Effects

The results of this study illustrate that
the side effects of medication are mostly
experienced by elderly tuberculosis patients,
which generally occur in other tuberculosis
patients as stated in previous research.
Complaints of medication side effects such as
nausea, vomiting, tingling sensation, reddish
urine color, decreased appetite, weakness, and
bone pain are the expected consequences of
drug interactions in tuberculosis patients.
However, these effects can be prevented and
modified to avoid health problems and
treatment program issuest!132829,

The side effects of anti-tuberculosis
drugs need to be monitored, and if necessary,
multiple  alternatives and recommended
management of side effects should be employed
to ensure the continuity of tuberculosis
treatment®, Inappropriate tuberculosis
treatment, such as low or high dosage and
improper treatment duration, can lead to
ineffective treatment outcomes, relapse, and
drug resistance in tuberculosis patients®!. The
use of rational drug therapy is defined as
meeting the specific needs of patients, including
appropriate indications, drug types, dosages,
diagnoses, administration methods, timing, and
providing patients with accurate information
regarding the efficacy of the medication®?,

2. Medication Adherence

The medication adherence variable
among the elderly is predominantly non-
compliant, indicating that the elderly population
differs from other adult groups. Previous
research on treatment adherence in tuberculosis
patients has shown mixed results, with the
majority of studies conducted in the past five
years reporting a relatively high level of
treatment adherence to tuberculosis 3234,

Patient  adherence to  medical
appointments is a manifestation of the patient's
compliance with regular check-up schedules or
healthy behaviors, highlighting the significant
role of health behavior in treatment adherence
35

The author assumes that age plays a
crucial role in medication adherence behavior
among tuberculosis patients. This is proven by
the fact that the majority of elderly respondents
were non-compliant in taking anti-tuberculosis
medication, which differs from previous studies
that focused on the general population.
Education serves as a means for individuals to

acquire knowledge and broaden their insights,
thereby influencing patients' level of
understanding. Employment supports the
family's economy and can encourage patients'
awareness of seeking treatment and preventing
tuberculosis. In this study, the majority of
respondents had a basic education level
(elementary and junior high school), and some
had no formal education, implying a lack of
understanding of treatment and consequently
leading to non-adherence. The higher the level
of education, the greater the individual's
communication  skills,  facilitating  the
management of the treatment process.

The level of education and knowledge
determine health behaviors, the higher levels of
education associated with better health
behaviors. The education level of the
community influences the overall health
status®. Despite the advanced improvement,
access to healthcare services does not seem to
be aligned with the progress. Meanwhile,
elderly patients encounter obstacles in local
conditions, a significant proportion of whom
face difficulties in accessing healthcare
facilities in contrast to adults®.

The statistical analysis results indicate
a significant relationship between the side
effects of anti-tuberculosis drugs (ATDs) and
medication adherence in elderly patients with
pulmonary tuberculosis. The relationship
between the type of drug, dosage, and frequency
of medications and the body's response to the
occurrence of mild to severe side effects may
vary with age. The probability of drug side
effects depends on age, because liver function
in drug metabolism decreases with age, leading
to an increased risk of various drug-related
adverse effects?!.

On the other hand, in younger
individuals, their body systems are still
functioning well to metabolize various
substances and minimize the occurrence of drug
side effects??.

The findings of this study are supported
by previous research which states that the more
severe the side effects of anti-tuberculosis
drugs, the more patients tend to experience fear
of swallowing or non-adherence to medication.
Conversely, if the side effects of anti-
tuberculosis drugs are mild, patients are more
likely to be compliant in completing their
treatment??,

The research conducted by Nyorong et
al. (2021) reveals that the pharmacological side
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effects variable has the most significant value
(p=0.000)%. Patients and their families should
be supported by the Primary Health Center or
healthcare professionals who are responsible
for implementing the tuberculosis treatment
program. This support enables them to oversee
the medication adherence of their loved ones
and prevent drug withdrawal and resistance. As
part of the health education provided by
healthcare professionals, they explain the side
effects of tuberculosis drugs and encourage
patients to continue taking them until they are
sufficiently healthy to do so.

Medication adherence is a condition
that influences a patient's behavior in making
decisions regarding their treatment. The
severity of side effects from anti-tuberculosis
drugs (ATDs) commonly experienced by
tuberculosis patients affects their adherence to
treatment, leading to patient reluctance to
continue tuberculosis treatment®,

The author assumes that the presence of
drug effects is undoubtedly concerning and
unpleasant for tuberculosis patients, thus
influencing the adherence of individuals with
tuberculosis. There may be different levels of
severe, moderate, or mild side effects
experienced by each elderly patient, which
consequently reduces treatment adherence
among elderly patients with pulmonary
tuberculosis.

The limitations of this study include the
possibility of other factors contributing to
patient non-compliance, such as family support
and the role of healthcare providers. The author
did not conduct direct observation, and the data
was collected based on questionnaires filled out
by the respondents. The number of respondents
was only 30 individuals, and it is possible that a
larger sample size would yield more varied
analysis results.

CONCLUSION

From the results of this study, it can be
concluded that there is a significant relationship
between the side effects of anti-tuberculosis
drugs (ATDs) and medication adherence among
the elderly at the Tanjung Selor Community
Health Center in Bulungan Regency. This is
supported by the Fisher's Exact statistical test,
which yielded a p-value of 0.016, lower than o
= 0.005. It is recommended that healthcare
professionals give a special attention to elderly
patients undergoing tuberculosis treatment by

monitoring and providing motivation to both
the patients and their families. Future
researchers are advised to identify the
involvement of family members and healthcare
providers in monitoring the side effects of anti-
tuberculosis drugs.
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ABSTRACT

Occupational accidents in Indonesia's Mineral and Coal (Minerba) mining sector are still quite high. In
2022, there were 11 of 93 cases of fatality accidents. Organizational factors that often become the basic cause of
accidents are the non-optimal implementation of the work safety management system and the low level of Safety
Culture. The mining safety management system (SMKP) has been implemented at PT Bumi Suksesindo, but the
number of accidents was still high, namely 16 accidents in the Maintenance department in 2022. This study aims
to evaluate the implementation of SMKP and the maturity level of OSH culture (safety culture) in the Maintenance
department. This was an evaluation study with a descriptive approach. Data were collected using a questionnaire
and document review. The number of samples was 140 of 214 population of field workers. A 5-point Likert scale
was applied to analyze workers' perceptions of the implementation of SMKP. The causal factors were analyzed
using Incident Cause Analysis Methodology (ICAM), while the evaluation of the Safety Culture level was
performed through a frequency distribution based on the 5 levels of OSH culture in accordance with UK
CoalJourney, namely Basic, Reactive, Planned, Proactive, Resilient. The implementation rate of the Mining Safety
Management System (SMKP) in the Maintenance department of PT Bumi Suksesindo was 67%, which was
included in the Good category. However, there were 16 occupational accident cases, and the organizational factor
was the most common cause (45 findings). Furthermore, the OSH culture maturity level was 60.5%, included in
the Resilient level. It can be concluded that the implementation of SMKP in the Maintenance department was still
sub-optimal, and the OSH culture maturity level had not yet covered 100% of workers. Such a finding implies a
high number of occupational accidents. It is necessary to supervise the implementation of the SMKP and plan an
OSH culture improvement program by involving all workers to achieve the SMKP goal of preventing occupational
accidents.

Keywords: SMKP, Minerba, OSH culture, Safety Culture
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INTRODUCTION

Global data released by the
International  Labor  Organization (ILO)
revealed that there were 270 million (62.8%)
cases of Occupational Accidents and 160
million (37.2%) cases of Occupational Diseases
in the world per year, which caused 2.78 million
deaths of workers every year ' Based on
National ~ Social Security  Agency for
Employment (BPJSTK) data, the number of
occupational accidents in Indonesia continues
to increase. In 2021, 234,370 occupational

accident cases were recorded, with 6,552
worker deaths, an increase of 5.6% compared to
2020, Furthermore, based on the Ministry of
Energy and Mineral Resources performance
report, there were 93 accidents involving 36
minor injuries, 57 serious injuries, and 11
accidents with fatalities in the Mineral and Coal
mining sector (Minerba) in 20222,

One of the efforts to prevent accidents
is implementing the Occupational Safety and
Health Management System (SMK3). The
government issued guidelines for implementing
OSH through Regulation of the Minister of
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Manpower and Transmigration Number 5 of
1996 concerning SMK3 and Government
Regulation Number 50 of 2012 concerning
SMK32, In addition, the Ministry of Energy and
Mineral Resources issued Decree of the
Director General of Mineral and Coal No.
185k/30/DJB/2019  concerning  technical
instructions for implementing the Mining
Safety Management System (SMKP) in the
context of controlling mining safety risks
including Mining OSH and Mining Operational
Safety*®.

PT Bumi Suksesindo, a gold mineral
mining company in Indonesia, has implemented
SMKP and conducts annual internal audits. The
internal audit in 2021 achieved conformity of
68% accompanied by a record of 88
occupational accidents. The highest number of
accidents occurred in the Maintenance
Department by 12 cases, with 4 cases in the
injury category for workers. In addition, there
were 16 occupational accidents in 2022.
According to James Reason in the Reason
model on systems safety, accidents are not
always caused by individual errors (active
errors) but are also found in systemic and
broader  organizational  factors  (latent
conditions), namely factors within the
organization such as the implementation of a
management system and the level of maturity of
the OSH culture within an organization®”.

Previous study conducted by Gito
Sumarno, et al regarding analysis on the
implementation of SMKP at the Plant Support
Equipment Department of PT Pama Persada in
2018, it was revealed that the implementation of
SMKP reached 88.9%, but the level of OSH
culture maturity was only 45% in the low
category. Such two achievement values seemed
contradictory and indicated that the
implementation of SMKP was only of a formal
administrative nature. A low level of OSH
culture maturity leads to the potential of an
increase in the frequency of occupational
accidents®,

Since the beginning of the
implementation of the SMKP at PT Bumi
Suksesindo in 2016, there has never been an
initial review of the level of OSH culture
maturity as mandated in the SMKP planning
elements. So, the established OSH program
only referred to the analysis of the causes of
accidents and general best practices carried out
in mining companies in Indonesia.

This study aims to evaluate the

implementation of the mining safety
management system (SMKP) and the level of
safety culture maturity in the Maintenance
department of PT Bumi Suksesindo. The
evaluation results are intended to be used as a
basis for more targeted OSH program planning
to decrease the occupational accident rate.

METHOD

This was an evaluation study with a
guantitative descriptive approach. The study
was conducted in March -April 2023 at the
Maintenance Department of PT Bumi
Suksesindo, Banyuwangi Regency, East Java.
A sample size of 140 workers was selected
using a purposive random sampling technique
from a population of 214 field workers, by using
the Slovin formula (margin error of 0.05).
Primary data were obtained wusing a
guestionnaire instrument that had been tested
for validity and reliability (0.94), and secondary
data were obtained through document review.
Univariate data analysis was performed using
Microsoft Excel. Description and comparison
with theories and or similar research findings
were further applied for the results of data
analysis.

This study applied a 5 point Likert scale
to analyze workers' perception regarding the
implementation of SMKP. The causal factors of
accidents were analyzed using Incident Cause
Analysis Methodology (ICAM), while the
evaluation of OSH culture levels applied a
frequency distribution based on 5 OSH culture
levels according to UK Coal Journey: Basic,
Reactive, Planned, Proactive, Resilient.

RESULTS

Table 1 presents the characteristics of
140 respondents. 28.6% of respondents were
aged 31-40 years, 77% had been working for 1-
5 years, 80.7% had an education level of Senior
High School, and 95% had a non-managerial
position.

Table 1. Characteristics of Respondents

Characteristic Number %
(n=140)

Age (years)

<=20 0 0
21-30 40 28.6
31-40 54 38.6
41-50 35 25.0

361



>51 11 7.9
Education

Elementary 0 0
JHS 4 29
SHS 113 80.7
Diploma/ Bachelor 23 16.4
Years of Service

(years)

<1 0 0
1-5 108 77.1
6-10 27 19,3
>10 5 3.6
Position

Managerial 7 5
Non-Managerial 133 95

Figure 1 revealed 16 accident cases in
the Maintenance Department in 2022, which
consisted of 2 near misses, 1 injury, and 13
equipment damage. This figure showed an
increase compared to 2021 by 12 accident
cases.

Figure 1 revealed 16 accident cases in
the Maintenance Department in 2022, which
consisted of 2 near misses, 1 injury, and 13
equipment damage. This figure showed an
increase compared to 2021 by 12 accident
cases.

number of accidents in the Maintenance Department
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Near Miss Personal Ijury  Property Damage Total

Figure 1. Graph on Accident Cases in 2021
and 2022 in the Maintenance Department
Causal Factors of Accidents

Based on Table 2, analysis of the causal
factors of accidents using the Incident Cause
Analysis Method (ICAM) identified Absent or
Failed Defense by 21 findings, Individual/Team
Action by 22 findings, Task/Environmental
Conditions by 21 findings, and Organizational
Factor became the most common cause of
accidents by 45 findings, with the most sub-
factors of risk management by 8 findings.

Table 2. Causal Factors of Accidents

Causal Factor Total

Absent or Failed
Defence
Detection system/
procedure
Protection system/
procedure

Guards or barriers 2
Recovery system/
procedure

Hazard identification 10
Safe work procedure 2

21

Individual / Team 29
Action

Supervision

Operating speed
Equipment use

Work procedure

Safety compliance
Training for task
Change Management
Hazard recognition and
perception

Work method

RPN NN EREBRNREN

Task/ Environmental
Condition

Weather

Surface gradient/
conditions
Workspace access
Housekeeping

Tools/ equipment
condition/ availability
Task planning/
preparation

Routine/ nonroutine
Abnormal operational
Work procedures -
availability and
suitability

Time pressure

Peer pressure
Confidence level
Personality
Distraction/ pre-
occupation

N
A RPE W N P

[y

e

[y

Organizational Factor 4
Training
Communication
Procedures
Maintenance
Management

Design

Risk management
Management of change
Contractor management
Organizational learning
Vehicle management

W~NF,PNOOOT OO NFPOIOT| P PN
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Table 3. Perceived Implementation Elements of SMKP

Implementation Sub-Element Score (n=140) %

1. Implementation of 357 68
Operational Management

2. Implementation of Work 370 66
Environment Management

3. Implementation of 369 66
Occupational Health
Management

4. Implementation of Mining 383 70
Operational Safety
Management

5. Determination of Design and 386 69
Engineering Systems

6. Determination of Purchasing 369 66
System

7. Monitoring and Management 383 68
of Mining Services
Companies

8.  Emergency Management 405 64

9.  Provision and Preparation of 369 66
First Aid

10. Implementation of off-the- 383 68
job safety

Mean 67

Information:

0-24.99%: Very Poor
25-49.99%: Poor
50-74.99%: Good
75-100%: Very Good

Table 3 revealed that the highest score of
perceived SMKP implementation (70%) was
for the sub-element of mining operational
safety management, and the lowest score (64%)

was for the sub-element of emergency
management. The mean score of workers'
perceptions regarding the implementation of
SMKP was 67%, categorized as Good.

Table 4. The Level of OSH Culture Maturity in the Maintenance Department

Elements Basic Reactive Planned Proactive Resilient
1. Leadership & Accountability 0% 3% 14% 23% 60%
2. Policy and Commitment 0% 2,1% 10% 29% 59%
3. Risk and Change Management 0% 1% 6% 28% 65%
4. Legal Requirements 0% 1% 8% 23% 68%
5. Objectives & Performance Measurement 0% 4% 8% 22% 67%
6. Training, Competence & Awareness 0% 3% 10% 24% 64%
7. Communication & Consultation 0% 1% 7% 32% 60%
8. Control of Documents 0% 2% 4% 38% 56%
9. Operational Control 0% 1% 9% 27% 63%
10. Emergency Procedures 1% 1% 16% 41% 40%
11. Incident Investigation 0% 3% 7% 32% 58%
12. Monitoring, Auditing & Reviews 0% 2% 7% 25% 66%
Average 0% 2% 9,3% 28,2% 60,2%

Table 4 presents the distribution of the
level of OSH culture maturity based on the UK
Coal Journey model. It was shown that the
mean level of OSH culture maturity was 60.2%,

including the Resilient level. The emergency
procedures element showed the lowest response
score at the Resilient level (40%) and a
response at the Basic level (1%).
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DISCUSSION
Implementation of SMKP in the
Maintenance Department

Based on the characteristics of
respondents, the majority (77%) of respondents
had been working for 1-5 years. Years of
service provide experience to a person and
proficiency in completing work faster and more
precisely. Based on data derived from the
Bureau of Labor Statistics (BLS), most work
accidents are experienced by new workers due
to lack of experience, not being properly trained
or not understanding the applicable OSH
policies. BLS data states that almost a third of
the total non-fatal work-related injuries or
illnesses are experienced by workers with less
than one year experience °. Workers with long
yeras of service also have the risk of accidents
when they are too confident and underestimate
existing risks so as to ignore hazard controls.
Table shows that the confidence level factor
became a causal factor for accidents by 2 times.
It is indicated that experienced workers with a
high level of confidence tended to ignore the
hazard identification process because they
thought that they were used to it and assumed
they would definitely not make mistakes. Such
a finding is in accordance with a study
conducted by Sah, (2019) which concluded that
one of the basic causes of accidents in industry
was workers who took shortcuts, they were too
confident and neglected the OSH aspects °.

Optimal control of hazard factors is
very important to prevent the risk of becoming
an actual accident. There were 16 accident
cases in the Maintenance Department in 2022
which consisted of 2 near misses, 1 injury and
13 equipment damage. Analysis of the causal
factors of accidents using the Incident Cause
Analysis  Method  (ICAM) identified
Organizational Factor as the most common
cause of accidents by 45 findings (Table 2).
Three organizational sub-factors that often
caused accidents were failure of risk
management (8 findings), organizational
learning (7 findings), and procedures (7
findings).

Risk management sub-factor is an
effort to identify, assess, control, and mitigate
hazards. A failure in risk management means
placing workers or organizations at higher and
unanticipated risk, leading to an accident. Based
on the results of the investigation regarding
accidents that occurred in the maintenance
department, inadequate risk management

factors involved the goals, objectives, scope,
and boundaries of risk management activities
that were not clearly defined, the level of risk
analysis that was not in accordance with actual
conditions in the field, and the hazard
identification process that did not cover all
operations and equipment, inappropriate
selection or implementation of risk control
measures, and inadequate monitoring of the
effectiveness of implemented risk controls.
According to Gerry Gibb in the ICAM
guidebook (2016), inadequate risk management
can lead to risk level of above tolerance limit,
inappropriate risk levels and allocation of risk
control resources, and incomplete risk lists, that
may lead to uncontrolled dangers and
consequences which can further increase the
incidence of accidents. Findings regarding the
organization learning sub-factor in the
investigation towards accidents that occurred in
the Maintenance department involved failure in
implementing and monitoring
recommendations from  previous similar
accident investigation and failure to convey
learning points to workers, so that similar
accidents might re-occur. This is in accordance
with Drupsteen's statement in 2018, that the
high number of accidents was due to the failure
of organizations to learn from past accidents.

The next sub-factor finding was related
to procedures. ldentified procedural failures
included procedures that were not updated and
reviewed after modifications or changes in the
field, to create irrelevant work procedures.

Such irrelevant procedures led to
certain assumptions among workers that gave
rise to a lack of control over hazards, which in
the end could become accidents. Periodic
evaluation of procedures and monitoring their
implementation is very important to perfect
things considered vulnerable or can trigger
work accidents!!. This is in accordance with
James Reason's theory in Managing The Risks
Of Organizational Accidents that latent
conditions such as lack of supervision,
maintenance failure, and inadequate procedures
will defeat accident prevention defenses 2. A
study conducted by Nur Azizah (2017)
concluded that there was a relationship between
work procedures and work accidents.
Procedures that were inadequate and not
adhered to by workers had the possibility of an
increase in the accident rate®®,

Based on Table 3, the achievement of
SMKP implementation in the Maintenance
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department was 67% or in the Good category.
Such a good category contrasted the 16 accident
cases during 2022. Good implementation of
SMKP should be in accordance with its
objectives of reducing the number of
occupational accidents and diseases *.

A previous study conducted by Andy
Lay Wirawan and Mega Wati in 2020
concerning the Analysis of the Relationship
between SMK3 and the Accident Rate
concluded that the implementation of SMK3
positively correlated with the accident rate.
Such findings indicated that implementing
SMK3, both administratively and in the field,
might reduce the number of accidents!*. The
current study finding indicated that the
implementation of K3 in the Maintenance
department was still administrative to meet
statutory regulations and had not yet become a
value and culture for all elements of
management and workers to be practiced in
daily work activities. The OSH philosophy
states that Safety is a culture, not a program.
Therefore, the implementation of OSH should
not be just a program run by the company to
meet laws or obligations and to obtain awards
and certificates, despite becoming a reflection
of the culture within the organization .

The Level of OSH Culture Maturity

The level of OSH culture maturity
(safety culture) in the Maintenance department
still showed that workers' perception was at the
2 lowest levels, namely Basic and Reactive. The
emergency procedure element obtained the
lowest level, wherein 1% of workers had the
Basic level.

Emergency procedures emphasize
detailed plans for managing mining areas'
hazards, risks, and accidents. Based on the
result of field observations, it was found that the
access of several Light Fire Fighting Equipment
(APAR) was blocked by materials, resulting in
potential delays in response if a fire occurred in
the workplace. The Maintenance department
appointed 11 worker representatives to become
volunteer members of the Voluntary
Emergency Response Team. Still, there should
be an improvement in the consistency of the
appointed workers by participating in the
emergency response training program.

Operational activities and the work
environment that often change also challenge
emergency response. In addition, plans that
were too complicated and untested could be

ineffective, thus endangering workers and
potentially leading to an emergency situation®®.
Leadership support is certainly needed to
improve this consistency by allocating special
time for training within so many work
operational activities.

Emergency management was also the
sub-element in implementing SMKP in the
Maintenance department with the lowest score.
Such finding confirms a previous study
conducted by Dharmayanti and Pramana,
(2018), which revealed that the lack of OSH
culture and discipline was one of the obstacles
to implementing OSH?®,

The Leadership and Accountability
elements need more concern because there were
still 3% at the Reactive level. Safety leadership
and responsibility have a role in achieving the
goal of building a safety culture and successful
OSH performance!’. A leader's success will
depend on his understanding of organizational
culture. Leaders are considered successful when
their solutions are realized and become values
expressed as shared assumptions within the
organization. Such assumptions become the
organization's identity and character and the
culture being hold %,

Furthermore, the Policy and
Commitment element also still obtained a
response at the Reactive level (2.2%). This
element is closely related to the Leadership and
Accountability element because a good and
responsible leader will formulate and establish
a strict OSH policy. A strict OSH policy must
be accompanied by a strong commitment
initiated by the leader. The OSH program
should ideally start from the top level of the
organization (top management) through the
formulation of a policy that shows commitment
to OSH which is applied in OSH programs that
involve all elements of the organization!. A
study conducted by Putri and Assidiq, (2022)
concluded that one of the factors that inhibited
the implementation of OSH system and culture
was weak commitment to OSH policy?®.

The Objectives and Performance
Assessment element obtained a response of 4%
at the Reactive level. Such element is related to
planning and setting goals for the
implementation of OSH as well as monitoring
and assessing OSH performance. Failure in
planning and setting goals and inappropriate
monitoring can fail to achieve good OSH
performance. Benjamin Franklin says, "If you
fail to plan, you plan to fail." OSH planning
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failure will impact subsequent safety system
elements. OSH objectives and performance can
be assessed using a combination of lag (output)
and lead (input) indicators. Assessment of OSH
performance can improve an organization's
ability to reduce the risk of accidents. OSH
performance  information  reflects  the
effectiveness of OSH program implementation.
The development of OSH culture is an
important element to ensure good OSH
performance®.

The Reactive level was further
identified for the elements of Training,
Competence, and Awareness (3%). In the
assessment of SMKP  implementation,
discrepancies were also found regarding worker
competence. Some workers had not obtained
appropriate training and certification, for
example, welders in the Maintenance
department. A person is considered competent
if they are adequately qualified, properly
trained, and has sufficient experience to
perform the assigned tasks correctly and safely
2822 A study conducted by Putri (2022)
concluded that there was an effect of training
(30.6%) and competence (78%) on worker
performance (productivity, reduced levels of
errors and accidents)?®.

The analysis results regarding the level
of OSH culture maturity in the Maintenance
department generally appeaed to be almost
comparable to the achievement level of SMKP
implementation (64% compared to 60.2%).
Therefore, improving the OSH culture among
workers will certainly positively impact the
successful implementation of the OSH
management system. The implementation of the
OSH management system reflects the OSH
culture (safety culture) within the organization,
which must become the values adopted and the
basis for organizational development .,

OSH culture is not something that can
be bought. An organization or company will
find it difficult to build an OSH culture without
high commitment and priority from the leaders
or top management. Commitment and integrity
to safety start from management, but
management alone cannot drive the entire OSH
culture without the commitment of all
organizational components. Generally, a strong
safety culture is more effective in preventing
occupational accidents and injuries 2. The
importance of OSH culture becomes a concern
of the Regulation of the Minister of Manpower
number 135 of 2022 concerning National OSH

Month 2023. It set the main theme of "Making
Decent Work with an OSH Culture to Support
Business Sustainability in Every Workplace" .

CONCLUSIONS

The implementation rate of the Mining
Safety Management System (SMKP) in the
Maintenance department of PT Bumi
Suksesindo was 67%, which was included in the
Good category. Furthermore, the level of OSH
culture maturity was 60.2%, which was
included in the Resilient level. These two
achievements contradicted the still high number
of occupational accidents in the Maintenance
department.  This indicated that the
implementation of SMKP was still
administrative to meet regulations. In addition,
the implementation of OHS programs was still
a formality and had not been on target, nor had
it become a culture of all workers.

Based on the results of the study and
conclusions, recommendations can be delivered
to the Maintenance department of PT Bumi
Suksesindo to form an internal departmental
supervision team for the implementation of
SMKP, perform periodic reviews of risk
management, especially at extreme and high
risks and monitor the effectiveness and
suitability in the workplace. Furthermore, PT
Bumi Suksesindo needs to carry out an initial
study in the form of an assessment of the OSH
culture maturity level and KP performance so
that the results can be used to plan OHS
programs that are more targeted toward the
main goal of the prevention of occupational
accidents.
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Drinking Water Fluor Levels and The Event of Dental Carries
in The Community of Tondo Village Mantikulore District Central Sulawesi
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ABSTRACT

According to WHO, the level of fluorine in water that is safe for consumption is 0.7-1.5 ppm. The
Indonesian population's prevalence of problems with teeth and mouth is 25.9%. The average Indonesian
population has experienced tooth decay as much as 5 teeth per person. Central Sulawesi is a province with the
largest dental health problems, namely 75.3% and only 8.2% has received services from dental medical personnel.
This study aimed to know the fluorine level of drinking water and the proportion of dental caries in Tondo Village,
Mantikulore District, Palu City, Central Sulawesi. This research is descriptive research. The population in this
study were people in Tondo Village, Mantikulore District, Palu City, Central Sulawesi. The sample used in this
study were part of the community who consumed groundwater (wells) used for drinking and lived in Tondo Village
for about 2 years. There were 20 samples of drinking water, and the respondents who had their drinking water
samples were also tested for their teeth. Sampling was done by means of non-random sampling, namely by
purposive sampling. The results showed that of the 20 respondents, most of the respondents had very low water
fluorine levels (95%). The smallest fluorine level was 0.00 mg / |, the highest was 0.40 mg / I, with a median of
0.20 mg / I. or if categorized most (94.7%) had very low fluorine levels, and all respondents experienced dental
caries (100%). It is suggested to the public to brush their teeth regularly at least twice a day, that is, after each
meal and go to bed at night with fluorine toothpaste.

Keywords: Dental Caries, Fluoride, Drinking Water
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INTRODUCTION

Fluoride is a micromineral that the body
needs in smaller amounts but is still needed.
These microminerals help metabolize calcium
(Ca) and phosphorus (P), components of the
matrix of bones and teeth, and inhibit the
formation of tartar. According to WHO, the
level of fluorine in water that is safe for
consumption is 0.7-1.5 ppm *. Fluorine is a
mandatory parameter related to health.

Consumption of fluorine in drinking
water can affect the state of tooth enamel,
namely to inhibit demineralization (formation
of dental caries). Fluoride deficiency can cause
tooth decay. the incidence of dental caries is
related to the consumption of drinking water

except for the type of drinking water from refill
water 2.

The prevalence of dental caries by age
is 81.5% for 3-4 years, 92.6% for 5-9 years,
73.4% for 10-14 years, 75.3% for 15-24 years,
25-34 years 87.0%, aged 35-44 years 92.2%,
aged 45-54 years 94.5%, aged 55-64 years
96.8% and aged 65+ years 95.0%. Central
Sulawesi is the province with the most dental
health problems, namely 75.3% and only 8.2%
receive  services from dental medical
personnel®.

The DMF-T index (Decayed, Missing,
Filled Teeth) can measure dental caries status
for permanent teeth in individuals or
communities. This index is used to see the
condition of a person's teeth that have
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experienced damage or untreated caries
(Decayed), have been removed or absent due to
caries (Missing), teeth that have been filled or
filled due to caries (Filled) on permanent teeth.
Puspa Dewi's research found that DMF-T for
children aged 12 years who used river water as
drinking water was high, and the average
fluoride content of the river water used was very
low “.

The drinking water used by the
community can differ in fluorine levels,
depending on the type of water source. The
close proximity of the sea can cause high
fluoride and well water which in turn causes
seawater intrusion which causes well water to
taste salty °. The results of examination of
fluoride levels in coastal areas obtained an
average of 0.11870 ppm, this value is very low
criteria 8, river water fluorine levels <0.05 ppm,
including very low criteria (4). Refill bottled
water 0.43 mg/l and <0.06 mg/l, below the
quality standards ’ and river water that is
precipitated 0.18 mg/l, including very low
criteria 8.

Prevention so that the oral cavity is not
too acidic, either produced by bacteria or food
or drink, so as to prevent the release of calcium
ions from tooth enamel. Reducing the
demineralization process can be done by
stopping the diffusion of acids, namely
reducing acid contact with teeth, for example
reducing acid intake or drinking soft drinks by
using a straw, Another way is by stopping the
formation of calcium phosphate complex
compounds by increasing enamel resistance
through fluoridation of drinking water or topical
applications with fluoride or the addition of
fluoride ions in drinks, as well as using fluoride
toothpaste °.

Based on this description, a study was
conducted which aimed to determine the level
of fluorine in drinking water and the incidence
of dental caries in the community in Tondo
Village, Mantikulore District, Central Sulawesi.

METHOD

This research is a descriptive research.
The population in this study is the people in the
Tondo Village, Mantikulore District, Palu City,
Central Sulawesi. The sample is part of the
community that consumes ground water (wells)
that is used for drinking and has lived in the
Tondo Village for approximately 2 years. The
number of samples was 20 samples of water for

drinking, and the respondents whose water
samples were taken were also subjected to
dental examinations. Sampling was carried out
by means of non-random sampling, namely by
purposive sampling.

Research data was collected after
obtaining Ethical Approval from the Health
Research Ethics Commission of the Health
Polytechnic of the Ministry of Health Palu No:
LB.01.01/KE/0011/1V/2020.

Data on fluorine content were obtained
by examining water samples at the Tadulako
University  Chemistry  Laboratory  using
spectrophotometry, while data on the incidence
of dental caries used the DMF-T index. The
DMEF-T index is obtained in the following way:
DMF-T value = D + M + F then the sum of the
DMF components is divided by the number of
respondents to get the average DMF-T index.
The method used for measuring dental caries is
by drying the tooth surface and then examining
the caries by a dentist using a probe and a mouth
mirror to see if there is caries on the teeth. The
research instrument is in the form of a checklist.
Furthermore, the data were analyzed
descriptively.

RESULTS

The results showed that of the 20
respondents, the youngest was 13 years old and
the oldest was 63 years old, the average age was
33.25 years.

Most of the respondents are over 33
years old (55%). Respondents who were female
(70%) were more than male. The distribution of
respondents based on age and gender can be
seen in table 1. below:

Table 1. Distribution of Respondents by Age and
Gender

Characteristics of Amount %
respondents

Age

<33 years old 9 45
>33 years 11 55
gender

Man 6 30
Woman 14 70

Source: Primary Data, 2020

The results showed that of the 20
respondents, most of the respondents had very
low water fluoride levels (95%). The lowest
fluorine content was 0.00 mg/I, the highest was
0.40 mg/l, with a median of 0.20 mg/I. or if the
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majority (95%) are categorized as having very
low levels of fluorine, it can be seen in table 2.
below:

Table 2. Category of Fluorine Content in Water
in Tondo Village, Mantikulore District, Palu City,
Central Sulawesi

No. Fluorine Level Amount (%)
1 Verylow 19 95,0
2 Low 1 5,0

Total 20 100

Source: Primary Data, 2020

Table 3.Caries Examination Results with the
DMF-T Index in Tondo Village, Mantikulore
District, Palu City, Central Sulawesi

Statistic Decay Missing Filling
Maks. 3 0 0
Min. 8 8 1
Median 3 1 0

Source: Primary Data, 2020

Furthermore, the value of the DMF-T
Index is searched in the following way: DMF-T
value = D + M + F then the sum of the DMF
components is divided by the number of
respondents to obtain the average DMF-T
index. The total valueof D=74, M =22, F=1,
and divided by the number of respondents is 20
and the results obtained are 4.85 or are included
in the high category based on the DMFT Index
categorization according to WHO.

DISCUSSION

The results showed that all respondents
experienced dental caries, and all water samples
did not meet the requirements (low and very
low categories) based on Permenkes No. 492 of
2010 concerning Drinking Water Quality
Requirements. This shows that there is a
relationship between the incidence of dental
caries and fluorine levels in the drinking water
of the Tondo Village, Mantikulore District.

Researchers assumed the incidence of
dental caries experienced by respondents as one
of the effects of low fluoride in the water used
for drinking. The risk of dental caries is known
to be associated with low fluoride intake °. This
study is in line with research conducted by A.
Leondra, et al., in which the degree of caries
was calculated using the DMF-T index and a
fluorine test using a spectrophotometer with a
wavelength of 525 nm. It was concluded that the
degree of caries in Wiau Lapi Barat Village was

in medium status. and very low fluorine content
11

In another study, DMF-T for children
aged 12 years who used river water as drinking
water was classified as high and the average
fluoride level in river water in the Pedado River
was very low “ Research on coastal
communities in Watu Ulo Hamlet, Sumberejo
Village, Jember Regency showed that the
fluorine level of well water used for drinking
was classified as very low, and the DMF-T
index was classified as medium &,

Low or very low levels of fluoride in
the water used by the community can result in
excessive tooth decay, teeth become brittle, in
addition to the teeth becoming brittle, a lack of
fluorine can cause teeth to be susceptible to
caries (caries dentist), discolouration of
children's teeth, and bone thinning may occur.
On the other hand, high or very high fluoride
levels can cause tooth decay. Consumption of 2
ppm fluoride can cause mottled enamel, 5 ppm
can cause osteosclerosis, 50 ppm can cause
thyroid gland disorders, 120 ppm can cause
mental retardation, 125 ppm can cause kidney
disease, and 2.5 grams to 5 grams can cause
acute doses and death .

Caries is an interaction of four major
factors: microorganisms, carbohydrate
substrates, susceptible tooth surfaces (hosts),
and time factors. Low fluorine levels have an
impact on the vulnerability of the tooth surface.
Vulnerable tooth surfaces supported by an
acidic environment in the mouth increase the
risk of caries.

Therefore, it prevents the atmosphere in
the oral cavity from becoming too acidic, either
produced by bacteria or food or drink, so as to
prevent the release of calcium ions from tooth
enamel. Reducing the demineralization process
can be done by stopping the diffusion of acids,
namely reducing acid contact with teeth, for
example, reducing acid intake or drinking soft
drinks by using a straw. Another way is by
stopping the formation of calcium phosphate
complex compounds by increasing enamel
resistance through fluoridation of drinking
water or topical applications with fluoride or the
addition of fluoride ions in drinks, as well as
using fluoride toothpaste °.

The good fluoride content for
consumption (optimum level), according to the
American Dental Association (ADA) ranges
from 0.7 ppm to 1.2 ppm. The presence of
fluoride in bottled water is thought to contribute
to the low DMF-T value *2. Therefore, water
fluoridation is the most sustainable community-
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level caries prevention method. Water
fluoridation should be the intervention of choice
in caries prevention 3,

Increase in fluoride levels in drinking
water (clear treated water) can be done by
passing it through a fluorine-containing stone
medium. Preliminary study, By immersion
method, Peat-Liang Anggang white stone
contains fluorine of 2.12 mg/l. Treated water
that is passed through fluoridated rocks has the
highest fluoride content increase in rocks with a
thickness of 50 cm, where the fluorine content
is from 0.08 mg/I (initial) to 0.24 — 0.69 mg/l
within 6-72 hours, and the lowest increase in
stones with a thickness of 10 cm from 0.08 mg/I
(initial) to 0.31 — 0.0.56 mg/l within 6-72 hours
14

Socioeconomic differences also play a
role in the incidence of dental caries. The study
of Soffi et al aimed at measuring dental caries
based on socioeconomic status in middle-aged
adults in Iran and identifying these
determinants, showing that there are
dissimilarities/differences in dental caries in
middle-aged adults based on status.
socioeconomic, which means that the
prevalence of dental caries is more concentrated
in individuals with low socioeconomic status,
the prevalence of caries is higher in women,
older age groups, individuals with low
socioeconomic status, smokers, rural residents
and people who use alcohol and drugs -
medicine *°.

High caries prevalence was found in
underweight and non-obese adolescents (46.7%
vs 34.5%) . The relationship between
underweight and obesity and caries,
respectively (OR [95% CI]), was 1.91 (0.87,
4.18) and 0.34 (0.18, 0.63). The logistic
regression model showed that consumption of
sugar more than once a day led to a 2.87-fold
more significant likelihood of caries (AOR
[95% CI] = 2.87 [1.68, 4.88]) *°. Likewise, after
consuming soft drinks, there is a change in the
degree of acidity in the mouth 7.

In children, based on an oral health
survey conducted in Taiwan, it was found that
the prevalence of dental caries in children aged
8-9 years was 85.9%. Children who live in rural
areas tend to have a lower percentage in the
category of receiving fluoride varnish
application services. Children with highly
educated parents received significantly more
fluoride varnish application services than
children with lower educated parents

(p<0.0001). Children who received fluoride
varnish application services were associated
with caries risk, with a significant 36%
reduction in caries risk. Untreated and
unrestored caries can negatively impact general
health, development, school performance, or
even quality of life among school children %2,

Poor oral hygiene has an impact on a
poor quality of life as well. School-based
interventions can form positive behaviors that
can reduce the likelihood of dental caries in the
future. Tooth brushing interventions day and
night improve oral hygiene in children in
Nigeria and reduce the likelihood of cavities,
loss or fillings in Indonesian children 8,

Oral hygiene was significantly worse in
boys, and levels of bacteria in dental plaque
were significantly higher in boys. Analysis of
the relationship between risk indicators and
dental caries showed that frequency of brushing
teeth, how to brush teeth, daily rinse habits,
visits to the dentist, consumption of sweet and
light foods and dental and oral hygiene status
were risk factors for dental caries 1° in 2°. Based
on the cariogram the risk factors that influence
caries are bacteria (22.90%), susceptibility
(19.39%), eating habits (12.09%), and others
(7.55%) 2.

Water fluoridation has been widely
applied worldwide for decades and research
results show that water fluoridation reduces the
prevalence of dental caries. Salt or milk
fluoridation is another collective fluoride
intervention that prevents dental caries in
children. Early childhood fluoride supplement
intake and fluoride levels of 0.7 ppm in drinking
water are associated with a risk of dental
fluorosis, ranging from mild to severe esthetic
problems. As for research on the effects of
various levels of fluoride concentrations in
toothpaste is still limited. Topical fluorides
(gels and varnishes) effectively prevent dental
caries and are especially recommended for
children at high risk of dental caries *°.

In addition to fluoride, dentifrices
containing 10% hydroxyapatite are effective in
remineralizing early caries and preventing
demineralization 2.

CONCLUSIONS

The results showed that of the 20
respondents, 95% of the respondents had very
low water fluoride levels. The lowest fluorine
content was 0.00 mg/l, the highest was 0.40
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mg/l, with a median of 0.20 mg/l. All
respondents experienced dental caries (100%).
It is recommended to the public to brush their
teeth regularly at least twice a day, namely
every time after eating and going to bed at night

with  fluoride-containing toothpaste, and
conducting water fluoridation at the community
level
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ABSTRACT

Stunting is the state of height of a person, not by age. Numerous risk factors, such as
complementary feeding, viral illnesses, and exclusive breastfeeding, contribute to the high prevalence
of stunting. Breast milk consists of fats, carbohydrates, calories, proteins, and vitamins that can support
the development and growth of a healthy child. Complementary feeding must be adequate, nutritious,
and appropriate in the type, time, frequency, portion, and menu variations in addition to breast milk.
These variations that are not quite right will cause growth failure and infectious diseases. This study
aimed to ascertain the relationship between exclusive breastfeeding, complementary feeding, infectious
diseases, and the incidence of stunting in children between the ages of 7 and 24 months at the Sawah
Lebar Health Center in Bengkulu City in 2023. This study used a cross-sectional method. The population
in this study were all children aged 7-24 months in Sawah Lebar Public Health Center, while the sample
for this study was 52 people taken by random sampling. The study finds a relationship among exclusive
breastfeeding, complementary feeding, infectious diseases, and the prevalence of stunting in children
aged 7 to 24 months at the Sawah Lebar Public Health Center in Bengkulu City with a p-value (<0,05).
This study is recommended to continue by adding any variable such as a variety menu, texture, and
appropriate time giving complementary feeding.
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Match is referred to as stunting. If a child's Z-
index score for TB/U is less than -2 SD, they are
said to be stunted. 2018's Boucot & Poinar Jr.
Toddler stunting requires special attention since
it might impede a child's physical and mental
development 2,

Stunting is linked to a higher risk of

INTRODUCTION

Stunting is the most typical dietary
issue in children. The issue of short toddlers
illustrates the persistent dietary issues that are
impacted by the health of the expecting woman,

the fetus, and the time of infancy and
toddlerhood, as well as illnesses experienced
during childhood and other issues that indirectly
negatively impact health®.

When a person's height (TB) and age
(TB/U), which are established by computing the
Z-index score for Height by Age (TB/U), do not

mortality and delayed brain and body
development. Additionally, it increases the
chance of developing degenerative illnesses and
lowers productivity and intellectual capacity.
Additionally, because stunted children are more
likely to contract infectious infections, their
learning may suffer over time, costing
Indonesia money in the long run 2.
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According to the data from 2020, Asia
has the largest percentage of stunted children
worldwide (53%), followed by Africa (41%).
The largest percentage, 30.7%, came from
South Asia, followed by Southeast Asia, with
27.4%, and East Asia, with 4.9%, with the
smallest percentage. Timor Leste had the top
spot in the south-eastern Asia Regional in
2005-2007, with a prevalence of 48.8%,
followed by Indonesia in second place with a
frequency of 31.8% *.

The prevalence of stunting in children
under five is 30.8% according to the 2018
Riskesdas findings (Ministry of Health, 2018);
the prevalence is 21.6% according to the 2022
Indonesian Toddler Nutrition Status Survey
(SSGI) statistics (Rl Ministry of Health, 2022).
According to the results of the 2022 SSGI, the
prevalence of stunting in children under the age
of five (TB/U) in Bengkulu Province was
19.8%, while in Bengkulu City, it was 12.9% °.

The high prevalence of stunting is
caused by various risk factors, both directly,
including history of maternal intake during
pregnancy, birth weight, infectious diseases,
parental education, exclusive breastfeeding, and
early complementary breastfeeding and
indirectly such as income factors and economic
inequality, food system, and others ©.

Parenting has a significant role in
avoiding stunting in order to stop this from
happening. Exclusive breastfeeding is a
practical part of parenting. Nutrition increased
physical stamina, improved mental and
emotional  intelligence,  healthy  social
development, immunity to infectious illnesses,
and allergy prevention are all advantages of
nursing exclusively for infants. Antibodies
found in breast milk stimulate the brain and
nerves, enhancing health and intellect to their
full potential. Additionally, the composition of
breast milk includes fats, carbs, calories,
proteins, and vitamins that can support healthy
development and growth 2.

Another influential factor in the growth
of children is the provision of food or drink
without paying attention to the frequency of
administration, nutritional quality, type, and
texture of food and inappropriate feeding
methods will result in growth failure and
infectious diseases’.

One of the direct causes of stunting is
infectious illness. Stunting is more likely to
occur in kids who have infectious infections for
a longer period of time. Toddlers who consume

food handled carelessly have a greater risk of
contracting infectious illnesses. This contagious
illness is typically marked by nausea and
vomiting, which prevents the youngster from
getting enough to eat. Such circumstances will
subsequently have detrimental effects on
children's development &,

Based on this background and
phenomenon, researchers are interested in the
correlation between exclusive breastfeeding,
MP-ASI, and infectious diseases with stunting
in children aged 7-24 months in Bengkulu,
particularly in Sawah Lebar Health Center in
Bengkulu.

METHOD

A cross-sectional design with a
descriptive methodology was employed in
this investigation. This investigation will
take undertaken in March 2023 at the
Sawah Lebar Public Health Center in
Bengkulu. Total of 52 kids make up the
sample, and the sampling method employed
is random sampling. Interviews and
questionnaires were employed as the data-
gathering methods in this study. In this
study, both univariate and bivariate data
analysis were employed. To as certain the
significance of the association between the
independent factors and the dependent
variable, the Chi-Square test with a 95%
confidence level was utilized in bivariate
analysis. This research has met the ethical
requirements dated May 14, 2023
No.KEPK.BKL/208/05/2023.

RESULTS

Table 1. Distribution of Individual
Characteristics by Frequency

Characteristic Variables Frequency
n %
Child Age 7-12 month 22 42,3
13-19 month 26 50,0
20-24 month 4 7,7
Childbirth length  Normal 5 9,6
Short 47 90,4
Child gender Man 23 44,2
Woman 29 55,8
Mother's job Doesn't work 48 92,3
(IRT)
Work 4 7,7
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Mother's Low 10 19,2
education Intermediate 30 57,7
Tall 12 231
Family income IDR< 13 25,0
2500.000
IDR 39 75,0
>2500.000

Table 1 above shows the results for
children aged 7-12 months (42.3%), aged 13-19
months as many as 26 children (50.0%) aged
20-24 months (7.7%). Pbl normal children as
many as 47 children (90.4%). The sex of the
boys was 23 children (44.2%) and the girls were
29 children (55.8%). Meanwhile, the
characteristics of mothers based on their work
were mostly unemployed (92.3%) and only
(7.7%) working mothers. In terms of mother's
education, there were (19.2%) mothers with low
education, (57.7%) middle education and
(23.1%) mothers with high education. In terms
of family income, there are (25%) families
whose income is below the UMR and (75%)
families whose income is above the UMR.

Table 2. Overview of exclusive breastfeeding
with the incidence of stunting

Table 4 shows that out of 52 children,
there were (92.3%) children with no history of
infectious diseases and (7.7%) children with a
history of infectious diseases.

Table 5. Description of the incidence of
stunting

Variable Frequecy
n %
Stunting No 47 90,4
Yes 5 9,6

Table 5 above shows that out of 52
children, there are (90.4%) children who are
not stunted and (9.6%) children who are
stunted.

Table 6. The relationship between the
prevalence of stunting in children aged 7 to
24 months at the Sawah Lebar Public Health
Center in Bengkulu City and exclusive
breastfeeding

Stunting Total Or  p-value
Exclusive (95%
Breastfeedi CT)
ng No Yes
n % n % n %
No 6 115% 3 57% 9 173% 10.25
Yes 41 78% 2 3.8% 43 82.6% (1.4- 0.31
74.5)

Variable Frequency
n %
Exclusive No 9 17,3
breastfeeding
Yes 43 82,7

Table 2 It is known that out of 52
children, (82.7%) are exclusively breastfed,
and (17.3%) are children who are not
receiving breastfed.

Table 3. Overview of complementary feeding
with the incidence of stunting

Variable Frequency
n %
Complementary Incompatible 12 231
Feeding
In accordance 40 76,9

Table 3 shows that out of 52 children,
there were (76.9%) children  whose
complementary feeding was appropriate and
(23.1%) children whose complementary
feeding was not appropriate.

Table 4. Overview of infectious diseases with
stunting

Variable Frequecy
n %
Infectious Disease No 47 92,3
Yes 4 7,7

Fisher's Exact Test.

Based on table 6 above, The study's
findings revealed that exclusively breastfed
infants had a stunting prevention rate of 78.8%,
whereas nonexclusively breastfed children had
a stunting prevention rate of 5.7%. This
demonstrates a connection between the
prevalence of stunting and exclusive
breastfeeding in the Sawah Lebar Health Center
in Bengkulu, where the value (p <0.05) supports
the validity of the Ha hypothesis that such a
connection exists. According to the OR value
(95% CT), children who do not get exclusive
breastfeeding are 10.2 times more likely to have
stunting than those who do

Table 7. The relationship between the
prevalence of stunting and complementary
feeding in infant children aged 7-24 months
in Sawah Lebar Public Health Center,
Bengkulu City

Compleme stunting Total Or p-value
ntary (95%
feeding CT)
No Yes

n % n % n %
Itisnotin 8 153% 4 76% 12 23% 9.5(1.9-
accordance 98.3)
with
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In 39 75% 1 19% 40 76.9% 0.08

accordance

Fisher's Exact Test.

Based on Table 7 above, the study's
findings revealed that 7.6% of Kkids with
unsuitable MP ASI were at risk for stunting,
whereas 75% of kids with unsuitable MP ASI
were not. The statistical analysis produced a
value of p = 0.08 as a result. This demonstrates
that there is a correlation between MP ASI and
the prevalence of stunting in the Sawah Lebar
Health Center in Bengkulu, where the value (p
0.05) demonstrates the acceptance of the Ha
Hypothesis. Children whose MP ASI is
unsuitable are 19.5 times more likely to
experience stunting than children whose MP
ASI is acceptable, according to the OR value
(95% CT).

Table 8. The relationship between the
prevalence of stunting and infectious disease
in infant children aged 7-24 months Sawah
Lebar Community Health Center, Bengkulu
City

stunting Total Or P-
Infectious (95%  valu
Diseases CT) es

No Yes
n % n % n %

Thereisnt 45 86% 2 38% 4 7.6% 5.0(1.5-
any 46.9)
There is 2 38% 3 57% 48 92.3% 0.42

Fisher's Exact Test.

Based on Table 8 above, the study's
findings revealed that children with no history
of infectious illnesses were not stunted by 86%,
and those who did were by 3.8%, according to
the statistical test results, which were achieved
with a p-value of 0.42. In the Sawah Lebar
Health Center in Bengkulu, this demonstrates a
relationship between infectious diseases and the
incidence of stunting, where the value (p 0.05)
indicates that the Ha Hypothesis is accepted.
Children with a history of infectious infections
are 15 times more likely to experience stunting,
according to the OR value (95% CT).

DISCUSSION

The relationship between the prevalence of
stunting in children aged 7 - 24 months at the
Sawah Lebar Public Health Center in
Bengkulu City and exclusive breastfeeding
Chi-square is used in statistical testing.
According to the study, 78.8% of exclusively
breastfed infants did not experience stunting,
compared to 5.7% of nonexclusively breastfed

children at risk for stunting. The findings of the
statistical analysis yielded a value of p = 0.31.
Demonstrates a connection between the
prevalence of stunting and exclusive
breastfeeding in the Sawah Lebar Health
Center, Bengkulu City, where the value (p-
0.05) supports the validity of the Ha hypothesis
that such a connection exists. According to the
OR value (95% CT), children who do not get
exclusive breastfeeding are 10.2 times more
likely to have stunting than those who do.

According to this study, 9 children
(11.5%) still received non-exclusive nursing
while avoiding stunting. According to a study
by Wardani YS et al. 9, the improper diet of
moms who exclusively breastfeed can produce
inadequate amounts and qualities of breast
milk, which can affect the baby's growth and
development. A newborn that does not receive
enough breast milk is in danger of malnutrition,
which manifests as a short, thin physique °.
Breast milk consists of a mixture of whey,
casein, and various peptides that provide crucial
amino acids necessary for babies' growth and
development, as well as bioactive proteins and
important peptides with many functions *°. The
amount and quality of breast milk produced as
a result of the mother's poor nutritional intake
when nursing is one of the variables that affect
newborn malnutrition .

One of the factors affecting neonatal
malnutrition is the quantity and quality of breast
milk produced as a result of the mother's
inadequate nutritional intake while
breastfeeding *2.

The relationship between the prevalence of
stunting and complementary feeding in
infant children aged 7-24 months in Sawah
Lebar Public Health Center, Bengkulu City

According to the study's findings, Chi-
square is a statistical test that shows 7.6% of
kids with unsuitable complementary feeding
were at risk of stunting, compared to 75% of
kids with suitable complementary feeding. The
statistical analysis produced a value of p = 0.08
as a result. This demonstrates a correlation
between complementary feeding and the
prevalence of stunting in the Sawah Lebar
Health Center in Bengkulu, where the value (p
0.05) demonstrates the acceptance of the Ha
Hypothesis. Children whose complementary
feeding is unsuitable are 19.5 times more likely
to experience stunting than children whose

388



complementary  feeding is  acceptable,
according to the OR value (95% CT).

Complementary feeding is a variety of
foods and drinks specifically given to babies.
Complementary feeding is divided into two:
those made at home (family complementary
feeding) and ready-to-eat complementary
feeding (manufacturers)®. Breast milk can only
satisfy one-third of a baby's demands between 6
and 9 months and half between 12 and 18
months. The aim is to supplement the lack of
nutrients because the need for nutrients
increases with age, developing the ability of
toddlers to accept a variety of foods with
various shapes, textures, and tastes 4.

The findings of this study are consistent
with those of Khasanah et al. ** studies, which
found a significant correlation (p=0.002)
between the timing of the introduction of MP-
ASI and the nutritional status of infants aged 6
to 23 months as measured by body length about
age (PB/U) (OR=2.867, 95% Cl:1.453-5.656).
Stuntedness is 2.8 times more likely to occur in
children who get MP-ASI when it is not
recommended that they do so (z score -2). This
implies that the onset of MP-ASI administration
is closely connected to the prevalence of
stunting.

The reason for the relationship between
the provision of complementary feeding (MP-
ASI) and the incidence of stunting is that the
provision of complementary feeding (MP-ASI)
is too early, the frequency of providing
complementary feeding (MP-ASI) is also not
scheduled, and the variety of complementary
feeding (MP-ASI) ASI) no more than two
consisting only of carbohydrates and protein in
one menu given to toddlers. As for other
possible factors that lead to stunting in this
study, namely the non-implementation of
exclusive breastfeeding and early cessation of
breastfeeding consumption, this may also be
due to the low awareness of mothers about the
importance of providing breastfeeding to their
toddlers, which is influenced by knowledge
about health and socio-cultural issues, as well

as limited health workers in provide counseling
14

The relationship between the prevalence of
stunting and infectious disease in infant
children aged 7-24 months Sawah Lebar
Community Health Center, Bengkulu City
A chi-square statistical test discovered
a significant correlation between a history of

infectious diseases and the incidence of stunting
of 3.8% and 15 times greater risk of stunting.
The results also revealed that children who did
not have a history of infectious diseases were
not stunted by 86%, and those who did were at
risk of stunting by 3.8%.

Stunting has several direct causes,
including infectious illnesses. It is impossible to
separate the relationship between dietary needs
and infectious illnesses. Infectious illnesses will
worsen the condition if there is a shortage of
nutritional  intake.  Children who are
undernourished are more likely to get infectious
infections. Therefore, managing infectious
infections as soon as feasible will aid in
improving nutrition by balancing the fulfillment
of intake by children's under-five nutritional
demands 6.

This research is in line with sutriyawan
et al.,, ® which says there is a relationship
between infectious diseases and stunting, as
62.2% of children have a history of infectious
diseases. This is because some children have a
history of infectious diseases. Stunting has a
relationship where infectious diseases can
affect toddlers' nutritional intake, and if
toddlers' nutritional intake decreases, it can
occur. This study is consistent with earlier
studies conducted at the Kerkap Community
Health Center in the North Bengkulu Regency.
Quantitative research of this kind. Analytical
cross-sectional survey technique. Sampling
approach with a purpose. The statistical
analysis's findings showed a connection
between environmental sanitation and the
prevalence of stunting, with a p value of (0.008)
(OR=3.8; 95% CI1=1.5-10.04), and a connection
between a history of infectious diseases and the
prevalence of stunting, with a p value of (0.000)
(OR=15.21; 95% CI=4.6-49.4) 1", Researchers
believe that one of the main contributing
reasons to the prevalence of stunting in toddlers
is a history of viral illnesses. A toddler's intake
or appetite will be affected by an infectious
sickness, and food loss from vomiting or
diarrhea might impact how the body processes
food. The findings of this study are consistent
with studies done at Nusa Penida Ill Public
Health Center on the impact of protein and zinc
consumption, as well as a history of infectious
infections, on the occurrence of stunting in
toddlers. The findings of this study indicated
that one of the main variables impacting child
stunting was a history of viral illnesses 2.
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CONCLUSION

In conclusion, there is a connection

between the frequency of stunting at Sawah
Lebar Public Health Center in Bengkulu City
and MP-ASI, infectious illnesses, and exclusive
breastfeeding. Complementary and exclusive
breastfeeding and a child's history of infectious
infections at 24 months of age are necessary to
lower the risk of stunting in toddlers. Therefore,
it is anticipated that health professionals and
services will pay close attention to moms to
prevent stunting. This study is recommended to
continue by adding any variable such as a
variety menu, texture, and appropriate time
giving complementary feeding.

REFERENCE

1.

Anggryni M, Mardiah W, Hermayanti
Y, Rakhmawati W, Ramdhanie GG,
Mediani HS. Faktor pemberian nutrisi
masa golden age dengan Kkejadian
stunting pada balita di negara
berkembang. Jurnal Obsesi: Jurnal
Pendidikan Anak Usia Dini. 2021 Jan
9;5(2):1764-76.

Suryani L. Hubungan Pemberian Asi
Ekslusif Dengan Kejadian Stunting
Pada Balita Di Wilayah Kerja
Puskesmas Limapuluh Kota Pekanbaru.
Jurnal Midwifery Update (MU). 2021
Oct 1;3(2):126-31.

Louis SL, Mirania AN, Yuniarti E.
Hubungan Pemberian ASI Eksklusif
dengan Kejadian Stunting pada Anak
Balita. Maternal & Neonatal Health
Journal. 2022 Jan 26;3(1):7-11.

World Health Organization. Prevalence
of stunting. World Health Organization;
2021.

Kementerian ~ Kesehatan  Republik
Indonesia.  Prevalensi di  Stunting
Indonesia. Jakarta: Kementerian

Kesehatan Republik Indonesia; 2021.

Kementerian  Kesehatan  Republik
Indonesia.  Faktor-Faktor  Stunting.
Jakarta: Kementerian Kesehatan

Republik Indonesia; 2018.

Fitri L, Ernita E. Hubungan Pemberian
Asi Eksklusif dan Mp-asi Dini dengan
Kejadian Stunting pada Balita. Al-
Insyirah  Midwifery:  Jurnal  Ilmu
Kebidanan (Journal of Midwifery

10.

11.

12.

13.

14.

15.

16.

Sciences). 2019 Feb 13;8(1):19-24.
Subroto T, Novikasari L, Setiawati S.
Hubungan Riwayat Penyakit Infeksi
Dengan Kejadian Stunting Pada Anak
Usia 12-59 Bulan. Jurnal Kebidanan
Malahayati. 2021 Apr 30;7(2):200-6.
Wardani YS, Megawati G, Herawati
DM. Asupan Gizi Dan Pola Makan lbu
Menyusui Asi Eksklusif Di Wilayah
Kerja Upt Puskesmas Ibrahim Aji Kota
Bandung. Gizi Indonesia. 2021 Mar
31;44(1):65-76.

Yi DY, Kim SY. Human breast milk
composition and function in human
health: from nutritional components to
microbiome and microRNAs. Nutrients.
2021 Sep 2;13(9):3094.

Campos AP, Vilar-Compte M, Hawkins
SS. Association between breastfeeding
and child stunting in Mexico. Annals of
global  health. 2020;86(1). 145.
https://doi.org/10.5334/aogh.2836
Rahmawati W, Wirawan NN, Wilujeng
CS, Fadhilah E, Nugroho FA, Habibie
Y, Fahmi |, Ventyaningsih AD.
Gambaran Masalah Gizi pada 1000
HPK di Kota dan Kabupaten Malang
(Mlustration of Nutritional Problem in
the First 1000 Days of Life in Both City
and District of Malang, Indonesia).
Indonesian Journal of Human Nutrition.
2016 Jul 1;3(1):20-31.

Widiastity W, Harleli H. Hubungan
Pemberian MP-ASI Terhadap Kejadian
Stunting Pada Balita Usia 624 Bulan di
Puskesmas Soropia. Nursing Care and
Health Technology Journal (NCHAT).
2021 Sep 25;1(2):81-6.

Resti E, Wandini R, Rilyani R.
Pemberian Makanan Pendamping ASI

(MP-ASI) Berhubungan Dengan
Kejadian Stunting Pada Balita. Jurnal
Kebidanan Malahayati. 2021 Apr

30;7(2):274-8.

Khasanah DP, Hadi H, Paramashanti
BA. Waktu pemberian makanan
pendamping ASI (MP-ASI)
berhubungan dengan kejadian stunting
anak usia 6-23 bulan di Kecamatan
Sedayu. Jurnal Gizi dan Dietetik
Indonesia  (Indonesian  Journal  of
Nutrition and Dietetics). 2016 Aug
30;4(2):105-11.

Sutriyawan A, Kurniawati R, Rahayu S,
Habibi J. Hubungan Status Imunisasi

390



17.

18.

Dan Riwayat Penyakit Infeksi Dengan
Kejadian Stunting Pada Balita: Studi
Retrospektif. JM [Internet]. 11Nov.2020
[cited 12Sep.2023];8(2):1-. Awvailable
from:
https://jurnal.unived.ac.id/index.php/JM
farticle/view/1197

Wulandari WW, Rahayu F. Hubungan
sanitasi  lingkungan dan  riwayat
penyakit infeksi dengan kejadian
stunting di wilayah kerja puskesmas
kerkap kabupaten bengkulu utara tahun
2019. Avicenna: Jurnal lImiah. 2019
Sep 18;14(02):6-13.

Picauly 1. Relationships between
Exclusive Breastfeeding, and History of
IlIness, and Stunting in Children Under
Five. Journal of Maternal and Child
Health. 2023 Jan 16;8(1):116-24.

391



Poltekita: Jurnal llmu Kesehatan
http://jurnal.poltekkespalu.ac.id/index.php/JIK

Vol.17 No.2 August 2023: Hal. 392-398
p-1SSN: 1907-459X e-ISSN: 2527-7170

[ Original Article ]

Community Behavior in The Use of Jampersal in Jember Regency (Phenomenological at
Puskesmas Gladak Pakem and Puskesmas Mumbulsari)

Ita Roosintal®, Sebastiana Viphindrartin?, Iwan Dewanto®

! Public Health Program, Jember University, Jember, East Java, Indonesia
2 Economic Science Program, Faculty of Economics and Business, Jember University,
Jember, East Java, Indonesia
3 Dentistry Program, Faculty of Dentistry, Muhammadiyah University Yogyakarta,
Yogyakarta, Indonesia

(Correspondence author's e-mail, roossinta79@gmail.com, +62 811-3672-700)

ABSTRACT

Based on data on the high maternal mortality rate in Jember from 2016-2020 and the lack of
utilization of Jampersal in Jember district. This study aimed to determine the predisposing
characteristics in the utilization of jampersal in Jember Regency among postpartum women. This study
used qualitative research with a phenomenological approach conducted in Jember Regency. Thirty-four
research subjects were obtained from the general population of Jember Regency, consisting of maternity
women and married men aged 18-45. Research data collection with in-depth interviews. Data analysis
using Interpretative Phenomenological Analysis technique. Triangulation of sources was used to obtain
the validity of research data. The results showed high predisposing characteristics were associated with
jampersal utilization in postpartum women based on demographic, cultural, knowledge, and perception
perspectives. The demographic perspective found differences in the selection of health facilities in urban
and rural areas. Furthermore, from a cultural perspective, it was found that the practice of traditional
birth attendance was related to beliefs. The knowledge perspective found that good knowledge can be
optimized in the early detection of emergencies. Furthermore, it was found that there was a
misperception in the community when managing the Jampersal requirements. Future researchers need
to examine other aspects related to the Jampersal program.

Keywords: Public Cultural, Jampersal, Maternal Health Services.
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INTRODUCTION

The breakthrough efforts made by the
Indonesian government as a commitment to
accelerate the achievement of SDGs, one of
which is launching a maternity insurance
program (Jampersal) in 2011 with funds
amounting to Rp.1.223 Trillion. The SDGs goal
of good health and well-being ensures healthy
lives and promotes prosperity for all ages * . The
Jampersal program aims to: (1) increase the
coverage of pregnancy check-ups, delivery

assistance, and postpartum services by health
workers; (2) increase the coverage of newborn
services by health workers; (3) increase the
coverage of postpartum family planning (KB)
services; (4) increase the coverage of handling
complications of pregnant women, delivery,
postpartum, and newborns; and (5) the
implementation  of  efficient, effective,
transparent, and  accountable  financial
management 2.

392


mailto:roossinta79@gmail.com
https://doi.org/10.33860/jik.v17i2.2387
https://doi.org/10.33860/jik.v17i2.2387
http://u.lipi.go.id/1180426423
http://u.lipi.go.id/1466126952

According to data from the Jember
District Health Office, the absorption of
Jamkesmas. Jampersal funds by all puskesmas
in Jember District in 2020 amounted to Rp.
7,796,438,250, or 69.19% of the total
Jamkesmas.  jampersal funds of Rp.
11,268,362,000. The coverage of maternal
services in Jember District, from 2020 to 2022,
is reported to have increased for the coverage of
pregnant women's services, delivery by health
personnel, and fetal care services. However, the
increase in coverage was not followed by a
significant decrease in the number of maternal
death cases. The increase in the number of
deaths in Jember Regency, when viewed based
on the time of death, occurred during childbirth
or maternal death cases actually increased in
2020. Maternal deaths in 2020 amounted to 174
cases compared to 133 cases in 2019 3.

Other factors that influence the timely
utilization of jampersal services are at the time
of delivery* . Maternal health status is not only
related to health services and health insurance
provided by public and private organizations,
but also to a woman's ability as a mother
including her education, environment, and
culture °. Barriers to timely access to maternal
health services include: (1) level of knowledge
about pregnancy, childbirth emergencies, and
maternal health insurance; (2) socio-cultural
factors/beliefs, including family decision-
making culture and trust in the ability of health
providers; (3) distance and travel time to reach
health services; (4) transportation, including the
availability of vehicles to reach health services;
(5) cost, including the cost of delivery,
transportation, and food while in the hospital.
This is because distance and time are considered
indirect costs that often increase the cost of
accessing maternal health services even when
free maternal health services are officially
provided °.

The people of Jember District have
diverse cultures. This cultural diversity allows
for different perspectives and knowledge about
maternal health. This study aims to examine the
perceptions, knowledge, and culture of the
community in Jember District towards
maternity insurance and its utilization,
especially during childbirth and emergencies.

METHOD

This research was conducted in Jember
District, East Java. Jember District was chosen

as the research location due to several reasons:
a) maternal deaths amounted to 174 cases, b) the
community comes from various tribes
(Javanese, Madurese, Osing, Pandalungan), c).
transportation is  easily accessible by
researchers, d). The majority of people live in
the agriculture, plantation and fisheries sectors.

This study is included in qualitative
research, where the approach used is
phenomenology, referring to previous research
7. Qualitative research involves researchers so
that they will understand the context with the
situation and the setting of natural phenomena
according to what is being researched 8. The
phenomenological approach focuses on the
subjective meaning of objective reality in the
consciousness of people who live their daily life
activities °.

In-depth interviews carried out data
collection in this study. In-depth interviews are
used to deepen the main issues and examine
interpretations °. Interviews were open-ended
using interview guidelines, and voice
recordings were saved using a smartphone. 34
research subjects were obtained from the
general population of Jember Regency,
consisting of maternity women and married
men aged 18-45 years. Determination of
subjects in this study was carried out by
purposive technique, where the number of
subjects in this study was based on data
saturation. The inclusion criteria of the subjects
include a) postpartum women who use
jampersal when giving birth using trained
personnel, b) non-jampersal postpartum women
when giving birth using trained health workers,
¢) mothers with limited education who give
birth in health services with jampersal and are
referred, d) mothers during the postpartum
period with the help of traditional birth
attendants, e) willing to agree to inform consent.
The information obtained in this study is
predisposing characteristics consisting of
aspects of demographic structure, culture,
knowledge, and perception.

The data that has been obtained is
transcribed and analyzed. Data analysis in this
qualitative  research  uses interpretative
phenomenological analysis (IPA) ®1. The IPA
approach aims to explore the meaning of events
experienced by the subject from experiences
that have been experienced 2. The concept of
IPA is that the researcher lives the experience
or meaning of the facts in the subject's
experience of the research 3.
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The credibility of the data obtained in
this qualitative research concerns researchers.
The source triangulation method is used for the
internal validity of the data obtained 7. The
triangulation  process involves collecting
information through in-depth interviews with
significant or supporting informants and then
checking it with observation using an
observation sheet 4. In qualitative research,
data validity tests include the Credibility Test
(internal validity), Transferability (external
validity), Dependability (reliability) and
Confirmability (objectivity) °.

RESULTS

This study obtained 34 subjects with
the purposive technique, and the data obtained
from these subjects had reached saturation. The
characteristics of the research subjects are
shown in Table 1.

Table 1. Characteristics of Research

Subjects

Research Subject Total

Main Subject

Criteria:

- Jampersal maternity 2 people
mothers 3 people

- No?r;\]ampersal maternity 2 people
mothers

- Maternity  mothers  in 2 people
shaman

- Jampersal maternity 5 people
mothers and referred 1 people

Significant Other 2 people

- Father (Male, 18 - 45 years 2 people
old, married, not the spouse 2 people
of the postpartum 2 people
respondent) 2 people

- Father .Wlth postpartum 5 people
mother died

- Parents/in-laws living in the
same house

- Baby Shaman

- Jampersal program manager

- Doctor

- Midwife Coordinator of
MCH Clinic

- Cadres

Ethnicity :

- Madurese Tribe 18 people

- Javanese Tribe 16 people

Education :

- Elementary School 7 orang
- Junior High School 12 orang
- Senior High School 10 orang
- College

5 orang

Predisposing Characteristics in Jampersal
Utilization

High  predisposing  characteristics
related to the utilization of the Jampersal
program are based on four aspects including: 1).
demographic structure aspect, 2). cultural
aspect, 3). knowledge aspect, and 4). perception
aspect 16
1. Demographics in Jambersal
Utilization

Respondents' views on pregnancy were
divided into two groups, namely (1) rural
groups who considered pregnancy a natural or
normal condition and (2) urban groups who
considered pregnancy a different condition
from conditions without pregnancy. This study
was conducted at Puskesmas Mumbulsari, a
rural area, and Puskesmas Gladak Pakem, an
urban area. The absorption of the Jampersal
program in urban areas, namely Puskesmas
Gladak Pakem, is higher than in rural areas,
namely Puskesmas Mumbulsari.

2. Culture of Jampersal Utilization

These views on pregnancy and
puerperium influence the choice of place and
birth attendant. Respondents from rural groups
who considered pregnancy natural or normal
conditions preferred TBAs. The reasons for this
are that traditional healers are considered more
painstaking than midwives, traditional healers
are cheaper, mothers can give birth at home and
pregnant women refuse to be told that their
pregnancies are problematic by midwives.
Meanwhile, respondents from the urban group
who considered pregnancy unusual preferred
midwives or health workers for ANC (antenatal
care) and used jampersal when giving birth
Table 2.
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Table 2. Reasons for choosing a midwife or

traditional birth attendant for delivery

Reasons for choosing
a midwife

Reasons for
Choosing a Shaman

Shaman's ability is
limited

"l am afraid. Because if
there is anything during
childbirth like bleeding,
the traditional healer

Shamans are more
painstaking

"Yes, | was massaged,
yes, | was waited on.

Even though the baby
is screaming, it is left

cannot handle it."
(Bulin jampersal- years old, elementary
referred, 32 years old,  school, Gladak
junior high school, Pakem)

Gladak pakem)
Educated and
experienced midwives

alone." (TBA, 50

Shaman are cheaper

"If you have 10
[10,000] after giving
birth, you give 10

"Midwives have gone
to school...they are
experienced." (Bulin [10,000 to reward the
health worker-non traditional healer]."
jampersal, 25 years old, (In-depth interview,
junior high school, father)
Gladak Pakem)

Can meternity at home

"I [Midwife] take
comfort at home.
While watching the
child]." (Bulin dukun,
30 years old, junior
high school, Gladak
Pakem)

The pregnant mother
refused to be told that
her pregnancy was
problematic by the
midwife.

"When she was
pregnant. Being told
by the midwife that
she was at high risk,
she was afraid to visit
the midwife again.
She goesto a
traditional healer."
(Jember District
Health Office staff)

This study found that the decision-
makers in the family are very diverse, namely
the husband, wife, parents, in-laws or extended
family. Several factors were found in this study
that determine the decision maker: the
independence of a family, ethnicity, the status
or position of the husband/wife in the family,
and the age of the pregnant wife/mother.

Families with independent husbands and wives
are more free to decide on their birth attendants.
Whereas those who still live with parents and
in-laws, the decision is still determined by the
in-laws. Long negotiations to agree on a referral
are common in Madurese families.

"Madura it is. Yes, rembugan [negotiation]
first. Rembugan kari suwi [negotiation for a
long time])...this one wants to bring it quickly.
Sik rembugan [still negotiating] this and
that...even though there is already jampersal."
(Subject 15, 50 years old)

3. Knowledge in
Utilization

Researchers found that people who
were late in realizing the signs of puerperal
emergencies were generally those who
considered the puerperium as a normal thing, so
when midwives or health workers informed
puerperal women, their husbands, and families
that there were signs of puerperal emergencies
that required referral to advanced health
services, they did not immediately respond well
to the information. They preferred to go to
traditional healers, even though health workers
had also explained that the cost of treatment
would be covered by jampersal. As revealed by
subject 2 as follows.

Jampersal

""She [the mother] is pregnant with high risk
and has been told... "mom, it will be very
dangerous if you give birth at home,
especially if a traditional healer helps you.
The mother, her husband and family should
prepare themselves to be referred to the
hospital with the costs covered by
Jampersal." But with conditions like this,
they run to the traditional healer again when
signs of labour occur. That's why there are
still deaths of mothers who traditional
healers help. The officers have done their
best." (Subject 21, 54 years old)

This study found that the jampersal
program reduced community trust in traditional
healers and increased trust in midwives or
health workers. However, the jampersal
program has not been able to bridge social
barriers between midwives or health workers
and the community. Midwife respondents
suggested that the jampersal program could not
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overcome the community's low knowledge of
childbirth emergencies and the importance of
immediate referral to the most appropriate
health service.

4. Perceptions on Jambersal

Utilization

Respondents from the healthcare group
and the PKK activist team in in-depth
interviews stated that the community was happy
to use the jampersal program because it was not
restricted to certain groups. Unpleasant
experiences when using previous health
insurance such as jamkesmas can lead to
unfavourable perceptions of subsequent health
insurance including jampersal. Lengthy
procedures and the need to give money to
administrative staff to speed up the process are
the main causes of their difficulties in utilizing
health insurance. Subject 3 expressed this as
follows.

"Sometimes you have to go to the village
hall...to sign. Going to the puskesmas to
refer, it's still difficult. It depends on the
village officials, Mbak. If there is no tip,
sometimes it is not done quickly." (Subject
22, 45 years old)

DISCUSSION

Predisposing Characteristics in
Jampersal Utilization

Different predisposing characteristics
about pregnancy, childbirth and postpartum
care create gaps in the uptake of Jampersal. This
finding is in line with research showing that
maternal health status is also related to
demographic factors, culture, knowledge and
perceptions.

a. Demographic Structure in

Jampersal Utilization

Based on the research that has been
conducted, the community's awareness to check
themselves and the baby after giving birth to a
midwife or health worker is strongly influenced
by the understanding of the postpartum
condition itself. As the results obtained, the
Madurese are more likely to go to traditional
healers than the Javanese. This is because the
understanding itself is influenced by the strong
belief of the Madurese in the traditions that are
still believed. This finding is supported by

Yuliyanik's research which shows that maternal
health status is also related to the mother's own
education, environment and culture 7.

From the results of the study it was also
found that in some communities decision
making is still influenced by prevailing cultural
values, where there are factors that influence
these conditions, namely ethnicity factors
(Madurese in Jember Regency generally
involve extended family in decision making)
and factors of husband-wife independence
(living with parents / economically dependent).
Suppose you look at the belief or culture that is
still strong, especially in the Madurese
community in Jember Regency. In that case, it
is very necessary to have a counselling process
aimed at this community/group of poor people
who need jampersal assistance the most.

b. Culture in Jampersal Utilization

The existence of a tendency to tradition,
such as more trust in traditional healers and the
assumption that pregnancy and childbirth are
natural or normal conditions, as well as a culture
of decision-making that is less favourable to the
authority of pregnant women/maternity, is very
unfavourable for programs to improve maternal
health status There is a diversity of perspectives
on postpartum conditions found in this study
related to the support provided by husbands,
parents, and families, to postpartum women.
The results showed that support or assistance to
postpartum mothers/wives was not obtained
from community groups who considered the
postpartum period as a normal condition. This
is in line with the research of Kurniasih et al.
(2021), which shows that the postpartum period
is often considered a normal, natural process
after childbirth, so many do not seek maternal
health services because they do not know that
there are postpartum problems 18,

C. Knowledge in

Utilization

The postpartum period is a risky period
and needs special attention to avoid conditions
that can threaten the mother's life. The best way
to avoid risk is to provide fast and appropriate
health services, especially during emergencies.
As mentioned in the specific objectives of the
jampersal program, the jampersal program aims
to increase the coverage of assistance by health
workers %,

This study found that people still trust
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traditional healers more than midwives or
health workers ’. The results of the study
showed four main reasons for maintaining the
tradition of going to traditional healers, namely
that traditional healers are considered more
painstaking, cheaper than midwives, treatment
can be done at home, and refusing to be said to
be serious by health workers. The helper's
painstakingness, patience, and emotional
closeness are indeed very helpful for mothers
through the postpartum period *°.

d. Perceptions of
Utilization
Generally, their perception of jampersal

is that it is a free or cheap maternal and child
program from the government and is intended
for all groups of society. Financial reasons
encourage them to take advantage of the
jampersal program.

The misunderstanding that occurs in the
community about the jampersal program is an
indicator of disharmony in coordination
between the health sector and local government
to communicate the use and benefits of the
jampersal program %, Based on the results of
this study, health professionals, as well as local
government at the lowest level, should use
every opportunity to promote the use,
understanding and benefits of health insurance
to the community. The limitations of this study
is, this study could not measure the amount of
community behavior in the utilization of
jampersal. The research site was limited to two
puskesmas, namely umbulsari puskesmas and
gladak pakem puskesmas and the theoretical
approach is limited to Anderson's theory.

Jampersal

CONCLUSION

Predisposing factors based on aspects
of demographic factors, behavioral factors,
knowledge factors and perception factors are
related to the utilization of Jampersal in Jember
District. The community did not utilize
Jampersal due to lack of socialization and
occurred in mothers with low education levels.
The lack of maternal knowledge about
Jampersal, symptoms and signs of labor and
safe delivery led to delays in decision-making
to deliver at health facilities. There are
differences in decision-making in rural areas
determined by parents while in ordinary areas
determined by husbands, labor generally takes

place in the parents' home.

Enabling factors based on aspects of
access to facilities and infrastructure related to
the utilization of Jampersal in Jember district.
This study found that distance and availability
of transportation were not the main barriers to
using the Jampersal program.

Need factors based on perceived needs
at the time of delivery emergencies related to
using Jampersal in Jember District. This study
found the inability of Jampersal to eliminate the
economic burden that the community must bear
as a whole related to pregnancy and childbirth
because the costs that need to be incurred are
not only the costs for the delivery process, but
also other costs after childbirth, and the costs of
supporting family members who are left behind.
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ABSTRACT

Low knowledge and attitudes related to awareness of waste classification and management in
children aged 10-12 years. One of the efforts to increase knowledge and attitudes in waste classification
and management is the engklek media. This study aims to determine how using engklek as educational
media increases knowledge and attitudes about waste classification and management. This study uses
a research design, a non-equivalent control Group. The population studied was all SD Keputran 1
Yogyakarta students, as many as 59 students in collecting data using Non-Random Sampling. The data
analysis used was quantitative data analysis using the Microsoft Excel 2016 program and the IBM SPSS
Statistik 23 program. From this univariate analysis, an average knowledge score was obtained. The
pre-test was 4.42, and the post-test was 8.07. While the average attitude score pre-test obtained 36.96,
the post-test obtained 47.54 with a p-value of 0.000. Based on the study's results, it can be concluded
that the crank game is more effective for increasing knowledge and attitudes about waste classification
and management.

Keywords: Crank, Edugames Media, Waste, Knowledge, Attitudes
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INTRODUCTION

In Yogyakarta, the amount of waste
produced by the community in 2022 is 1,133.94
tons/day’. Based on data on waste generation
generated by sources of waste in public
facilities such as educational facilities, it
reaches 6.8%. The amount of waste that has not
been managed properly is 10,116,203.57
tons/day with a percentage of 35.3% 2. Judging
from these data, it can be concluded that many
residents still have not managed the waste they
produce every day properly and correctly, so the
amount of waste generated is still very large.

Health problems that occur from
accumulated waste can be transmitted through
animals and disease-carrying vectors that carry
pathogenic bacteria that cause disease, one of
which is diarrhea. This problem is also often
found in elementary school education facilities,
this is due to the habits of students who do not

maintain personal hygiene and low awareness
of environmental cleanliness. Data on cases of
diarrhea for the age group 5-14 years occurred
as many as 182,338 with a percentage of 6.2%
3

According to previous research, it has
been proven that there is an influence between
the level of knowledge about sustainable waste
management and the behavioral intention of
waste management. Therefore efforts are
needed to increase knowledge from an early age
to elementary school regarding waste
classification and management 4 Counseling
can be done by providing material with various
media to make it easier to accept new
knowledge conveyed by extension workers °.

Engklek is a traditional game that is
drawn in checkers and has several forms, one of
which is a mountain crank, where the highlight
of this game is a semicircular shape resembling
a mountain °. Edugames are learning media in
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the form of games to make it easier for students
to absorb new knowledge. The use of
counseling media, in addition to arousing
enthusiasm, willingness, and desire to learn,
also affects student psychology ’.

This game is done together so that it is
required to socialize directly and therefore can
also improve good socialization. This
hopscotch game aims to develop gross motor
skills such as standing on one leg, climbing,
running, jumping, kicking, and somersaults. In
addition, to train body balance, agility, strength,
speed, flexibility, and accuracy of body
coordination with the eyes®.

Based on the results of a preliminary
survey conducted on Tuesday, 6 September
2022, at SD Negeri Keputran 1 Yogyakarta, it
is known that there is still trash that has not been
disposed of in the trash and is still scattered in
front of the classroom. The trash cans provided
by the school management are only trash cans
without lids, trash baskets that are not
watertight, and only one waterproof trash can
with a lid. There is only one trash can at several
points in the school environment. The trash
found on average is plastic waste used for
snacks, used snacks, milk boxes. The results of
interviews with students found that they still
like to litter. The school principal also revealed
that he had never given all of his students
material on  waste classification and
management.

This study aims to determine the effect
of using crank games as medium edugames to
increase knowledge and attitudes in managing
and classifying waste in class V SD Keputran 1
Yogyakarta.

METHODS

This type of research uses Quasy
Experience  with research design  Non
Equivalent Control Group which used two
groups, namely the control group and the
experimental group with two treatments,
namely before and after treatment. The samples

RESULTS

taken in this study were 59 children who were
taken using the Non-Random technique with a
total sampling system, which means using the
entire class V sample population. The control
and experimental groups were also directly
selected by the researcher taking into account
the number of students in the class.. There were
31 students in class 5 A as the control group and
28 students in class 5 B as the experimental
group.

The control group was given an
explanation regarding the classification and
management of waste using poster media, while
the control group used engklek media which
contained material on waste classification and
management. Then the researcher can compare
the results of the test & post-test in each group
as well as know the effectiveness of using
engklek media.

This research was conducted in
September 2022 — February 2023 at SD
Keputran 1 Yogyakarta. Data collection
techniques in this study used direct interviews
with school principals and observation. The
dependent variable in this study is knowledge
and attitude towards waste classification and
management.

The instrument for measuring the level
of knowledge and attitudes used in this study is
a questionnaire, which has been tested for
validity and reliability. Question naires to
measure the level of knowledge using a multiple
choice questionnaire and while using an attitude
guestionnaire checklist. The results of the
validity testr-count0.534 — 0.813 can be seen so
that it is declared valid. While the results of the
reliability test are known as Cronbach's Alpha
of 0.814 — 0.888 so that it is declared reliable.

Univariate analysis in this study used
frequency distribution tables and bivariate
analysis to determine the effect of using a
crankshaft as a medium edugames to increase
knowledge and attitudes using the Paired
Sample T and Mann Whitney tests. This
research was conducted after obtaining
approval from the principal of SD Keputran 1
Yogyakarta.

Table 1. Characteristics of Research Respondents Based on Gender and Age in the Control and

Experiment Groups.

Characteristics Control Group Experiment Group p-Value
Amount Presentase Amount Percentage

Gender

Man 17 15 53,6% 0,851

Woman 14 13 46,4%
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Age

10 years 2 6,5% 2 7,1% 0,772
11 years old 29 93,5% 24 85,7%
12 years old 0 0% 2 7,1%

The homogeneity test based on the table treatment with crank game media in the
above shows that in the control and experimental group can be seen that there are 28
experimental groups the sex characteristics are students with a good attitude with a percentage
known to have a p-value of 0.851 while age of 100%.
characteristics are known to have a P value of Based on the results of calculations
0.772. Significance p-value> 0.05, in the using dummy table in excel, the average post
control and experimental groups p>0.05, which test value of knowledge in the control group
means there is no significant difference in the was 5.68, which was higher than the average pre
characteristics of sex and age. It can be test knowledge value of 4.35 with an increase
concluded that the characteristics of the sex and rate of 25.18. Meanwhile, the average post-test
age of the control and experimental group score is 38.52, higher than the average pre-test
respondents are homogeneous. practice value of 32.45 with an increase rate of

The results of the measurement values 15.6.
of knowledge and attitudes are entered into Whereas in the experimental group, the
dummy table to find out the difference in the average post-test value of knowledge was 8.0.7,
results of pre-test & post-test. After being which was higher than the average pre-test
treated with crank game media in the knowledge score of 4.42 with an increase rate
experimental group, it can be seen that there are of 45.37. Meanwhile, the average post-test
8 students with sufficient knowledge with a value for attitude is 47.54, which is higher than
percentage of 28.57%, and students with good the average pre-test value for practice, which is
knowledge as many as 20 with 71.42%. In the 36.96 with an increase rate of 22.2.

Table 2. Test Results for Differences in Pre-Test and Post-Test Values for Knowledge with Tests
Paired Sample T-Test

Group p-value Information
Poster Media (Control) 0,000 There is a significant difference
Media Crank (Experiment) 0,000 There is a significant difference

In the table above, the value of that there is a significant difference between the
knowledge in the control group and the pre-test and post-test differences in knowledge
experimental group is Sig (p-value) 0.000. about waste classification and management in
From these results, sig (p-value) <0.05 means SD Keputran 1 Yogyakarta students.

Table 3. Test Results for Different Pre-Test and Post-Test Values for Attitudes with Tests Paired
Sample T-Test

Group p-value Information

Poster Media (Control) 0,000 There is a significant difference

Media Crank (Experiment) 0,000 There is a significant difference
In the table above, the value of difference between the pre-test and post-test

knowledge in the control group and the differences in  attitudes about waste

experimental group is Sig (p-value) 0.000. classification and management in SD Keputran

From these results it can be seen that sig (p- 1 Yogyakarta students

value) <0.05 means that there is a significant

Table 4. Test Results for Differences in Pre-Test and Post-Test Values on Knowledge Between
Groups with TestsMann Whitney

Group Sig. (2-tailed) Information

Poster Media (Control) 0,000 Ho rejected H, accepted

Media Crank (Experiment)
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In the table above the control group and
the experimental group obtained sig. (2-tailed)
< 0.05, which is equal to 0.00, this means that
HO is rejected, Ha is accepted. This means that
there is a significant difference between the

control group using poster media and the
experimental group using the crank game media
as an educational medium to increase
knowledge about waste classification and
management.

Table 5. Test Results for Differences in Pre-Test and Post-Test Values Against Attitudes Between
Groups with Tests Independent Sample T-Test

Group Say. (2-tailed)
Poster Media (Control) 0,000

Information
Ho rejected H, accepted

Media Crank (Experiment)

In the table above the control group and
the experimental group obtained sig. (2-tailed)
< 0.05, which is equal to 0.00, this means that
HO is rejected, Ha is accepted. This means that
there is a significant difference between the
control group using poster media and the
experimental group using the crank game media
as an educational medium to increase
knowledge about waste classification and
management. This is because respondents
prefer games, have enthusiasm and appear
enthusiastic in participating in crank games as
educational media. In the crank game there is
writing that looks big and clear, pictures that are
more varied about waste classification and
management and are more colorful.

DISCUSSION

The Effect of Providing Poster Media on the
Level of Knowledge and Attitudes of
Students in Waste Classification and
Management

The use of poster media on waste
classification and management to increase
knowledge and attitudes shows an increase in
the results of the difference in value pre test and
post test before and after being given treatment.
Based on the statistical test results, it is known
that the p-value is 0.000. In this group there was
an increase in the value of knowledge by
25.18% and the value of attitude by 15.6%. This
study's results align with research by
Nurcahyani, which shows the results of
increasing the value of knowledge by 52.3% by
using poster media °.

Posters are visual media that involve
30% of the senses of sight, so that more
respondents receive counseling information
because they involve the senses of sight a lot’.
The poster also contains the essence of the
information to be conveyed, making sentences
more efficient and making it easier for

respondents to understand the information. The
use of poster media also has an influence on the
activity of providing information or learning
materials, this is because poster media can help
overcome problems in understanding and
receiving information in children®.

When compared with engklek media,
the increase in the value of knowledge and
attitudes in counseling with media posters is
lower than counseling using engklek game
media®. This is because the respondents only
received information in a sitting manner that
they felt was boring, lacking interaction and
approach with researchers and attracted less
attention.

The Influence of Giving Cenglek Game
Media to the Level of Knowledge and
Attitudes of Students in Waste Classification
and Management

The use of engklek media as media
edugames regarding the classification and
management of waste in increasing knowledge
and attitudes shows an increase in the results of
the difference in value pre test and post test
before and after being treated with known value
p-value 0.000. It is known that the increase in
the value of knowledge is 45.37% and the
increase in the value of attitude is 22.2%. This
is due to the use of appropriate media so that it
can make it easier for respondents to capture
and understand the information provided
quickly during counseling?®.

The results of this study align with
research conducted by Agustina which shows
that there is an increase in the ability to explore
new student knowledge and teacher teaching
skills, indicating an increase from cycle | to
64% and cycle Il to 92%.

All respondents  enthusiastically
participated in the crank game about waste
classification and management during the
game. Before starting the game the researcher
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gave an explanation of the ways and rules of the
game, then the respondents began to play the
game  alternately and  cooperatively.
Respondents who can throw the gacuk on the
plot can continue the game by jumping on one
foot and passing through a plot that has the
gacuk. Then take the quiz paper to be discussed
in the group and answer the quis questions.
Respondents were judged to be quicker in
understanding  waste  classification and
management material using the engklek game
as media. Thus, this hopscotch game can
increase respondents’ enthusiasm so that
respondents are also seen to be active in
information delivery activities. So that these
findings also support previous research related
to means of conveying information or learning
materials with traditional games, this is because
traditional games can involve respondents more
actively in participating in these activities®.

It is known that several factors
influence the increase in knowledge and
attitudes of students by using crank games as
edugames media, namely play media that are
fun and liked by children and are designed to be
more attractive because there are many colors
and varied images. This can lead to a sense of
excitement so that students' interest in
participating in counseling also increases. In
addition, the engklek game media uses the
senses of sight (30%) and the sense of hearing
(10%), where while playing they will read and
answer questions and see the design of the
pictures and writing contained in the game.
Basically, humans learn through what is seen
and heard, humans are said to learn as much as
50%. If the more senses of the body are used,
the more messages and information the brain
receives’?. In addition, the hopscotch game
media is designed to be bigger using banners
and has a different color, so that it raises the
curiosity and interest of the respondents.

The Effectiveness of Cenglek Game Media
and Posters on Differences in Average
Values of the Level of Knowledge and
Attitudes Before and After the Intervention
of Each Group

In the test results, the average
difference in knowledge and attitude with the
pre-test and post-test questionnaires in the
control group and the experimental group
obtained a p-value of 0.000 so that it can be
concluded that the engklek game as an

educational media about waste classification
and management is considered more effective
than poster media. in increasing the knowledge
and attitudes of elementary school students.
This is because learning while playing is
preferred by children.

When the researcher explained how to
play and the playing rules, the respondents
immediately became interested in this modified
crank game, this was due to their curiosity about
the shape and design of the crank game. In
general, every child has a high curiosity, where
his curiosity begins by asking questions about
things he sees, hears, observes, and so on®,

The results of this study are in line with
the research conducted by Herawati which
obtained the results from the percentage of the
experimental group I, namely by playing crank
games increasing  students'  knowledge
experienced an increase in scores where the
difference in the post test was higher than the
pre test. The hopscotch game with an average of
33.30 is the most effective increase in
knowledge. Based on the results of the pre-test
and post-test, the average attitude score in the
experimental group I increased. It is known that
the results of the statistical analysis of
differences in the pre-test and post-test attitudes
in the experimental group | obtained a p value
<0.05, which means there is a significant
difference. The respondents' interest occurred in
children who had an interest in traditional
games. So it can be concluded that the
hopscotch game is effective for increasing
students' knowledge and attitudes. This is
because when playing it is very possible for
repetition of questions to occur because pawns
in the crank game that fall right on the same box
can occur more than once'“,

The results of this study align with
research conducted by Irbah who used the crank
game which showed differences in knowledge
and behavior scores before and after being
given treatment®®. This is because the hopscotch
game is included in learning by providing
simulations, where this method has the
advantage of increasing the participation of
respondents in an activity. This method also
provides a more relaxed atmosphere and is able
to understand problems in everyday life.

The sensory organs of the human body
are factors that can affect the level of
knowledge and attitude, one of which is the use
of the crank game media because when the
respondent plays the crank media using his eyes
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and ears, where in this game the respondent will
see pictures and writing on the crank game
design and read and answer questions provided
by the researcher®?,

The hopscotch game can also develop
children's logical intelligence, this is because
the child who plays the hopscotch media must
be able to count and determine the steps that
must be passed in the game?®. The material for
classifying and managing waste uses
appropriate methods and media for respondents,
so that respondents can receive and capture the
information conveyed by researchers properly.
The use of poster media was also considered
boring because the respondents only sat and
listened to the delivery of information.

The use of traditional game media such
as hopscotch can have a major influence on the
development of psychology, character and
social life in the future. This game moves and
uses the muscles of the body such as the leg
muscles in jumping, flexibility of the limbs and
maintaining body balance, stimulating the
senses of the body and exploring the
surrounding environment. Apart from that, the
angklek also provides training in the skills and
agility of the players?’.

Compared to the use of poster media as a
means of conveying information about waste
classification and management, the engklek
game is used as a medium edugames This has
other benefits, namely training gross motor
skills such as running, jumping, walking. This
gross motor uses the muscles of all body parts
and large body parts such as moving activities.
Children who have good motor skills will have
good mental development too*®. It can be seen
that respondents who were given the hopscotch
game treatment had higher scores because the
gross motor system worked well and this game
could make it easier to understand the material.

CONCLUSIONS

Based on the results of the research that
has been done, it can be concluded that there is
an effect of using the crank game as a media for
educational games about waste classification
and management to increase knowledge and
attitudes.

This media can be played anywhere and
anytime as waste classification and
management information for other students.
This media requires someone who understands
waste classification and management as a game

facilitator and assessor.
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ABSTRACT

There are still many areas in Indonesia that do not have adequate access to sanitation facilities,
including family latrines. Especially in rural and suburban areas, sanitation infrastructure is poor, so
people still rely on open defecation practices. This research aims to determine the effect of Health Education
through assistance and Community Empowerment in increasing the use of family latrines that fulfil sanitation
requirements. The research design uses a quasi-experiment with a multiple time series design (pre-test and post-
test with control group design). The research was conducted in the working area of the Mekarsari Public Health
Center, Lebak-Banten Regency. The intervention group comprised 88 families, and the control group had 88
families. The test used t-test statistical analysis to determine the differences before and after treatment about the
quality of family latrines. The study results showed an increase in the average family latrine quality score and
minimum and maximum score in the control group after being given health education about healthy latrines. There
was a significant increase in the average family latrine quality score and minimum score in the intervention group
after being given health education about healthy latrines. There was a difference increase in the deviation (after-
before) in the family latrine quality score between the control group (1.51) and the intervention group (3,30).
Likewise, the minimum and maximum scores were higher than the difference in family latrine quality scores in
the intervention group. Statistically, there is a difference in the average difference (after-before) in the latrine
quality scores between the control group and the intervention group. In other words, there is an influence of the
community empowerment model for the quality of family latrines (p=0,000).

Keywords: Health Education, Assistance, Empowerment, Healthy Latrine
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INTRODUCTION

Indonesia is an archipelagic country
with a large population, so sanitation problems
become more complex and impact various

The challenges that need to be
overcome in improving sanitation include
public awareness, education, and behavior
change. The lack of public awareness and
education about the importance of sanitation

aspects of life. The good sanitation is an
important element that supports human
health?. The basic sanitation which still has
many problems in a number of regions in
Indonesia is the provision of healthy latrines for
families. Many areas in Indonesia, especially in
rural and isolated areas, still have limited
access to proper toilet facilities?®. This
condition can give a negative impact on public
health and the environment.

and hygienic practices. This can contribute to
poor sanitation. The other challenges is by
changing community behavior related to
healthy sanitation and defecation habits with
the culture and traditions that may not support
good sanitation practices *°.

The poor sanitation quality can affect
the level of public health. The poor sanitation
conditions will negatively impact many aspects
of life, starting from decreasing the quality of
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the  community's  living  environment,
contamination of drinking water sources for the
community, and increasing in several
environmental-based diseases such as diarrhea
and worms ©. This condition is certainly very
concerning, considering its complex impact on
the health of families and society "8 .

The various efforts have been done and
continued by the government and the
community, but the results still need
continuous effort and hard work. One effort
that can be made to improve environmental
quality, including improving facilities for
disposing of human waste, is through
community  empowerment %1 With
community empowerment, it is hoped that the
community will increase their ability,
motivation and participation in supporting
community welfare efforts through the using of
available community resources. Based on the
description above, the problem of this research
is how community empowerment affects the
quality of family latrines in the Mekarsari
Community Health Center area, Lebak
Regency. To determine the influence of the
community empowerment model on the quality
of family latrines in the Mekarsari health center
area, Lebak district.

METHOD

This research is quasi-experimental,
with a multiple time series experimental
design, pre-test and post-test with control
group design. The population is all 3,875
families who have a family latrine (goose
neck), with a sample of 176 (88 intervention
group samples and 88 control group samples).
This research is done in Mekarsari Lebak
Regency in 2022. The empowerment model
is carried out through health education about
healthy latrines using pocket books and
assistance four times in a month for the
intervention group. Meanwhile, only health
education regarding healthy latrines was
carried out in the control group without
assistance.

To obtain information on latrine
quality, a pre-test was carried out on the
latrine quality of all latrines in the research
sample using an observation sheet. Then the
measurements were carried out again (post-
test) after treatment in the intervention group
and control group. Statistical test with t test at
alpha 0.05.

The research protocol received
approval from the health ethics commission
of the Ministry of Health Semarang Health
Polytechnic ~ with  registration  number
0305/EA/KEPK/2022. Written  informed
consent was obtained from all respondents.

RESULTS

Table 1. Average Family Latrine Quality
Scores

Group Average Score
Pre-test  Post-test

Control 5,90 7,41

Intervention 6,00 9,30

Table 1 above shows that the average
scores of the control group and the intervention
group before being given treatment (pre-test)
were not much different, that is 5.90 in the
control group and 6.00 in the intervention
group. Meanwhile, the average scores in the
control and intervention groups (post-test) were
different, 7.41 in the control group and 9.30 in
the intervention group.

Table 2. Differences in Average Latrine
Quality Scores Before and After Treatment
in the Control Group

Time Mean Min- Change p-value
Max + - 0

Pre-test 5.90 47
Post-test 741 5.9 &0 O 8 0000

Table 2 above shows an increase in the
average score for family latrine quality and the
maximum minimum score in the control group.
After being given health education/counseling
about healthy latrines, the assessment results
showed that 80 latrines have an increasing
score, while 8 latrines did not change in score.
Statistically, there is a difference in the average
score of latrine quality before and after being
given education about healthy latrines (p=
0.000).

Table 3. Differences in Average Latrine
Quality Scores Before and After Treatment
in the Intervention Group

Time Mean  Min - Change p-value
Max + - 0

Pre-test 6.00 3-7
Post-test 9.30 8-10

The test results of the difference in the
average score of family latrine quality before
and after treatment in the control group (table 3)
show an increase in the mean latrine quality
score and the maximum minimum score in the

88 0 0 0.000
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intervention group. After being given health
education/health counseling about healthy
latrines and assistance for four weeks. The
assessment results found that all (88) latrines
have an increasing latrine quality scores after
being given health education/health counseling
about healthy latrines and assistance.
Statistically, there is a difference in the average
score of latrine quality before and after being
given education about healthy latrines (p =
0.000).

Table 4. Difference in Average Deviation in
Family Latrine Quality Scores (After-
Before) Treatment Between the Control
Group and the Intervention Group

Group Mean Min-Max  pvalue
Control 151 0-3 0.000
Intervention 3.30 2-5

Table 4 above, it shows that there is a
difference in increasing in the average deviation
(after-before) in the latrine quality score
between the control group (1.51) and the
intervention group (3.30), as well as the
minimum maximum score being higher, there is
a difference in the latrine quality score in the
intervention group. Statistically, there is a
difference in the average deviation (after-
before) in the latrine quality scores between the
control and intervention groups ( p = 0.000).

DISCUSSION

The assistance and empowerment
showed an increase in the average quality score
of family latrines used by the community.
Mentoring and empowerment carried out
systematically and planned contributes to
family knowledge in understanding the form of
a healthy family latrine and fosters a willingness
to make changes to the quality of the latrine they
own. Knowledge has an important role in
fostering understanding and shaping a person's
or family member's behaviour. Knowledge is a
predisposing factor for the formation of
behavior, in this case maintaining the quality of
the family latrines™!? . The better the family's
knowledge and practices about healthy latrines
will provide a better understanding, and
furthermore it will encourage the formation of
behavior to maintain the quality of the family's
latrines. Behavior that is based on knowledge
will be more lasting than behavior that is not
based on knowledge**4,

The families who had latrines in the
control and intervention groups before
receiving treatment had low knowledge and
understanding of quality family latrines. It is
possible that the family has a latrine without
adequate understanding and experience, so
there is a low average score when the initial
observation is carried out. This differs from the
average score obtained after treatment,
especially in the intervention group, where the
increase was higher than the control group. This
research also shows that families receiving
counselling and assistance had very high
average scores. This is possible because
families receive knowledge about healthy
latrines and are assisted by cadres. Cadres,
especially Posyandu cadres, are currently very
necessary considering their closeness to
families which can be used as a means to
encourage the achievement of environmental
health programs, especially about family
latrines, both in gquantity and quality. So it is
very clear how important the role of cadres is in
assisting families in maintaining the quality of
family latrines. The role of cadres in mentoring
can be as a motivator, facilitator and
catalyst!>16,

To obtain behavior in maintaining
latrine quality, the role of health education and
mentoring is very important. The families not
only gain understanding but also receive
awareness efforts and encouragement so that
they recognize the potential and problems they
face and develop their potential to solve these
problems. The mentoring will create
harmonious conditions and mutual learning
within the group, and families can connect with
institutions outside the group and other
technical institutions, such as skills services and
network development?’.

CONCLUSION

Testing the educational model through
a mentoring and empowerment approach in
improving the quality of family latrine
utilization in the Mekarsari Community Health
Center area, Lebak Regency, increased the
average family latrine quality score and the
minimum score in the intervention group after
being given health education about healthy
latrines. The difference in average deviation
(after-before) latrine quality scores between the
control and intervention groups. In other words,
there is an influence of the community
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empowerment model to the quality of family
latrines. The increase that occurs still needs
continuous assistance and supervision by the
community health center so that the use of
healthy latrines becomes a community culture.
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ABSTRACT

Stunting is a critical public health issue, with multifactorial risk factors that can include a child's gender,
birth length, low birth weight, and unhealthy snack consumption. The aim of this research is to analyze the risk
factors for stunting in toddlers in Donggala District. This study employed an analytical approach with a cross-
sectional design. The research was conducted in Donggala District, with the target population being children
aged 6-23 months. A sample of 397 toddlers was obtained through cluster simple random sampling. The
respondents were mothers of the toddlers. Data collection took place in August 2023. The independent variables
included in the study were the characteristics of mothers and households, child characteristics, disease history,
healthcare access, and dietary intake. The dependent variable was stunting status. Stunting data were obtained by
measuring the child's length using Length Board Measuring (LMB) and determining age by reading the birth
certificate or the child's KIA book. Other data were collected through the Kobocollect questionnaire. Data analysis
was conducted using SPSS version 22.00, with Z-Score values based on WHO-Antro 2005 standards. Multivariate
analysis employed backward logistic regression. The research results indicated that significant factors
contributing to the risk of stunting in toddlers in Donggala District included the child's gender, birth length, low
birth weight, and consumption of unhealthy snacks. Birth length (AOR=1.8, 95% CI: 1.1-3.1), child gender
(AOR=1.7, 95% CI: 1.0-2.7), low birth weight (AOR=2.3, 95% CI: 1.0-5.2), and unhealthy snack consumption
(e.g., chips, cheese balls) (AOR=2.0, 95% CI: 1.0-3.8) were all significant factors. Policies addressing aspects
such as nutrition, maternal and child healthcare services, supervision of unhealthy snacks, and monitoring and
evaluation would help reduce the risk of stunting and improve the quality of life for children in Donggala District.

Keywords : Stunting, Child's Gender, Birth Length, Low Birth Weight, Unhealthy Snack Consumption
https://doi.org/10.33860/jik.v17i2.3045

@ @@ © 2023 by the authors. Submitted for possible open access publication under the terms and conditions of the Creative
[T Commons Attribution (CC BY SA) license (https://creativecommons.org/licenses/by-sa/4.0/).

INTRODUCTION Boys have a higher risk of experiencing
stunting compared to girls!**%5  Shorter

Stunting, as assessed children have a higher risk of experiencing

anthropometrically, refers to a child's height in
relation to their age, with a Z-score <-2 SD
according to WHO standards. Stunting is
recognized as one of the most critical public
health issues?3°®. It typically manifests early in
life, presenting as a long-term hindrance to
linear growth and often proving difficult to
recover from in subsequent growth stages®®.
The risk factors for stunting are
multifactorial®#1%-14, can vary across variables,
such as a child's gender, birth length, low birth
weight, and unhealthy snack consumption.

stunting compared to taller ones!®-?2, Children
with a history of low birth weight have a higher
risk of experiencing stunting compared to those
with normal birth weight*6:10.1423-25 " Children
who consume unhealthy snacks have a higher
risk of experiencing stunting compared to those
who do not consume them?6-28,

Prevalence trends of stunting show a
decrease?® 32, Nasrul et al.'s research indicates a
6.2% decrease in the last 9 years or an average
of 0.6% per year®. Although several studies
have been conducted, the prevalence of stunting
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cannot be estimated®. In 2023, Donggala
Regency has 41 stunting locus villages. The
results of this research are expected to provide
recommendations for the academic study of
stunting prevention in Donggala Regency. The
unknown risk factors for stunting in toddlers in
Donggala Regency are the basis for conducting
this research. The aim of this study is to analyze
the risk factors for stunting in toddlers in
Donggala Regency.

METHOD

This is an analytic research with a
cross-sectional study design. The research was
conducted in Donggala Regency. The
population consisted of toddlers aged 6-23
months. A sample of 397 toddlers was obtained
through cluster simple random sampling. The
respondents were mothers of the toddlers. Data
collection was carried out in August 2023. The
variables included in the study were
characteristics of mothers and households,
characteristics of children, medical history,
healthcare access, and dietary intake as
independent variables, while stunting status was
the dependent variable. Stunting data were
obtained by measuring the length of the toddlers
using a Length Board Measuring (LMB) and
determining their age by reading their birth
certificates or child's Integrated Health Post
(Posyandu) book. Other data were collected
through  Kobocollect questionnaire. Data
analysis was conducted using SPSS version
22.00. To determine the Z-Score for TB/U,
WHO-Antro 2005 software was used. Data
analysis involved three stages. First, univariate
analysis was conducted to describe the
frequency distribution of each variable. Second,
bivariate analysis was performed to assess the
relationship between the dependent and
independent variables and to calculate the odds
ratio (OR), which represents the relative risk
between the stunting group and the normal
group using the chi-square test with
significance set at p < 0.05. Third, multivariate
analysis was conducted using backward logistic
regression. Ethical approval was obtained from
the Ethics Commission of Poltekkes Kemenkes
Palu with approval number 0014/KEPK-
KPK/1/2023 dated February 14, 2023, and
Research Permit was obtained from the Central
Sulawesi Provincial Government, Regional
Unity of Nationality and Politics, with permit
number 070/4006/Bid.111-BKBPD/2023.

RESULTS

The research had a total of 397
respondents, consisting of 45.8% males and
54.2% females. The majority (78.6%) of the
children were aged between 7 and 23 months.
Most children (60.7%) had a birth length greater
than 48 cm, and the majority (91.2%) had a
normal birth weight. Early breastfeeding
initiation was practiced by 37.0% of the
mothers. The majority of mothers (60.7%)
provided exclusive breastfeeding to their
children, and most children (75.6%) were still
receiving breast milk. A significant portion of
the children (77.3%) had experienced illness in
the past 12 months, with a small number having
a history of respiratory infections (11.3%),
diarrhea (14.1%), pulmonary tuberculosis (0%),
measles (1.8%), and parasitic infections (0.2%).

The majority of the respondents
utilized  healthcare  facilities  (84.1%).
Approximately half of the mothers provided
stimulation to their children (52.4%), and only
a small proportion received supplementary
feeding (14.9%). Most respondents had access
to clean drinking water sources (93.4%) and
family latrines (78.1%). A significant portion of
the families had members who smoked
(68.0%).

Characteristics of the Respondent
Mothers: The majority of the mothers were
aged 20 years and above (94.2%). Most had
experienced normal childbirth (83.9%). The
majority of mothers had three or fewer children
(82.8%). The majority had an inter-birth
interval of more than 3 years (82.9%). The
majority of mothers had at least 9 years of
education (75.8%).

Water was the most common
complementary food (65.0%), while foods like
crackers and cheese balls were less common
(13.1%). Many respondents did not provide
vitamin A-rich complementary foods such as
orange/red-colored vegetables and fruits to their
children. In 2023, the prevalence of stunting in
Donggala Regency was 26.7%, while 73.3% of
children had normal nutritional status.

Table 1. The prevalence of stunting in
children under two years of age in Donggala

Regency.

Nutritional n (397) %
Status

Stunting 106 26,7
Normal 291 73,3
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Table 2. The distribution
Donggala Regency

of stunting in children under two years of age among districts in

Sub-District Nutritional Status p-value
Normal Stunting
n (291) %(73,3) n (106) % (26,7)
Rio Pakava 16 80,0 4 20,0 0,000
Pinembani 8 80,0 2 20,0
Banawa 56 84,9 10 15,6
Banawa Selatan 44 73,3 16 26,7
Banawa Tengah 6 60,0 4 40,0
Labuan 6 60,0 4 40,0
Tanantovea 18 85,7 3 14,3
Sindue 24 80,0 6 20,0
Sindue Tombusabora 15 75,0 5 25,0
Sirenja 6 60,0 4 40,0
Balaesang 7 77,8 2 22,2
Balaesang Tanjung 3 15,0 17 85,0
Dampelas 23 74,2 8 25,8
Sojol 43 71,7 17 28,3
Sojol Utara 16 80,0 4 20,0

Cross-tabulation provides a deeper
insight into the relationship between specific
risk factors and the nutritional status of toddlers
in Donggala Regency. In this table, we can
observe how the proportions of children
experiencing stunting and those with normal
nutritional status vary based on various factors.
Ownership of a family latrine significantly
influences the prevalence of stunting. Children
from families with latrines have a lower
prevalence of stunting compared to those from
families without latrines (very low p-value,
<0.003).

Children with a birth length >48 cm
have a lower prevalence of stunting compared
to those with a birth length <48 cm (p-
value=0.002). Children with normal birth
weight have a lower prevalence of stunting
compared to those with low birth weight (p-
value=0.008). The provision of supplementary
feeding (PMT) has a significant impact on the
prevalence of stunting. Children receiving PMT
have a lower prevalence of stunting compared
to those who do not receive PMT (very low p-
value, 0.000). There is no significant difference
in the prevalence of stunting between children
who receive stimulation and those who do not.
The p-value (0.142) is not significant. There is
no significant difference in the prevalence of
stunting between children from families with
smokers and those without. The p-value (0.479)

is not significant.

There is no significant difference in the
prevalence of stunting between children with a
history of illness and those without. The p-value
(0.780) is not significant. There is no significant
difference in the prevalence of stunting between
children with a history of respiratory infections
(ISPA) and those without. The p-value (0.471)
is not significant. There is no significant
difference in the prevalence of stunting between
children with a history of diarrhea and those
without. The p-value (0.504) is not significant.
No children have a history of pulmonary
tuberculosis. A history of measles does not
significantly influence the prevalence of
stunting (p-value=0.454).

Children with a history of parasitic
infections have a higher prevalence of stunting
than those without, although the p-value (0.097)
has not reached a high level of significance.
From the analysis of this table, we can see that
several factors such as family latrine ownership,
birth length, birth weight, and PMT provision
have a significant relationship with the
prevalence of stunting. Children who do not
consume plain water have a higher prevalence
of stunting (18.71%) compared to those who do
(31.0%). The p-value (0.008) indicates that this
difference is significant. Children who consume
sweetened beverages like syrup, honey, tea,
coffee, sugary water, fruit juice, or sweetened
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condensed milk have a much higher prevalence
of stunting (78.6%) compared to those who do
not (24.8%). This difference is highly
significant with a very low p-value (0.000).
There is no significant difference in the
prevalence of stunting between children who
consume these foods and those who do not. The
p-value (0.152) is not significant. There is no
significant difference in the prevalence of
stunting between children who consume
legumes, tofu, or tempeh and those who do not.
The p-value (0.234) is not significant.

There is no significant difference in the
prevalence of stunting between children who
consume milk other than breast milk and those
who do not. The p-value (0.284) is not
significant. There is no significant difference in
the prevalence of stunting between children
who consume beef, chicken, fish, or organ
meats and those who do not. The p-value
(0.198) is not significant. There is no significant
difference in the prevalence of stunting between
children who consume eggs and those who do
not. The p-value (0.791) is not significant.
There is no significant difference in the
prevalence of stunting between children who
consume these vegetables and those who do not.
The p-value (0.776) is not significant. There is
no significant difference in the prevalence of
stunting between children who consume dark
green leafy vegetables and those who do not.
The p-value (0.143) is not significant. There is
no significant difference in the prevalence of
stunting between children who consume these
fruits and those who do not. The p-value (0.342)
is not significant. There is no significant
difference in the prevalence of stunting between
children who consume these vegetables and
those who do not. The p-value (0.154) is not
significant. Children who do not consume other
fruits have a higher prevalence of stunting
(41.5%) compared to those who do (23.8%).
This difference is significant with a p-value
(0.003).

From the analysis of this table, we can
conclude that the consumption of certain types
of food and beverages, such as plain water and
sweetened drinks like syrup, honey, tea, coffee,
sugary water, fruit juice, and sweetened
condensed milk, has a significant correlation

with the prevalence of stunting. Therefore,
promoting a healthy and balanced diet can be a
crucial step in reducing stunting in Donggala
Regency.

The analysis from the multivariate
analysis identifying factors contributing to the
risk of stunting in toddlers in Donggala
Regency:

Child's Gender: The p-value for child's
gender is 0.035, indicating a significant
relationship between child's gender and the risk
of stunting. The Adjusted Odds Ratio (AOR)
for boys is 1.7, meaning that boys have a 1.7
times higher risk of experiencing stunting
compared to girls. The 95% Confidence
Interval (95% CI) for the AOR of child's gender
ranges from 1.0 to 2.7.

Birth Length: The p-value for birth
length is 0.020, suggesting a significant
relationship between birth length and the risk of
stunting. The AOR for birth length less than 48
cm is 1.8, implying that children with a birth
length less than 48 cm have a 1.8 times higher
risk of experiencing stunting compared to those
with a birth length greater than 48 cm. The 95%
Confidence Interval (95% CI) for the AOR of
birth length ranges from 1.1 to 3.1.

Low Birth Weight: The p-value for low
birth weight is 0.043, indicating a significant
relationship between low birth weight and the
risk of stunting. The AOR for low birth weight
is 2.3, meaning that children with low birth
weight have a 2.3 times higher risk of
experiencing stunting compared to those with
normal birth weight. The 95% Confidence
Interval (95% CI) for the AOR of low birth
weight ranges from 1.0 to 5.2.

Unhealthy ~ Snack  Consumption
(Kerupuk, Cheese Ball): The p-value for
unhealthy shack consumption is 0.047,
suggesting a significant relationship between
the consumption of unhealthy snacks like
kerupuk and cheese ball and the risk of stunting.
The AOR for unhealthy snack consumption is
2.0, indicating that children who consume
unhealthy snacks have a 2.0 times higher risk of
experiencing stunting compared to those who
do not consume them. The 95% Confidence
Interval (95% CI) for the AOR of unhealthy
snack consumption ranges from 1.0 to 3.8.
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Table 3. Cross-tabulation of Risk Factors for Stunting in Children Under Two Years of Age in

Donggala Regency

Variable Nutritional Status p-value
Normal Stunting

n (291) % (71.8) n (106) 9%(28.2)
Mother's Age
<20 years 16 69,6 7 30,4 0,677
>20 years 275 73,5 99 26,5
Mother's Education
<9 years 255 74,8 76 25,2 0.247
>9 years 66 68,8 30 31,2
Child's Gender
Male 128 70,3 54 29,7 0,218
Female 163 75,8 52 24,2
Type of Delivery
Normal 238 71,5 95 28,5 0,060
Cesarean Section 53 82,8 11 17,2
Child's Age
0-6 Months 68 80,0 17 20,0 0,115
7-23 Months 223 71,5 89 28,5
Source of Drinking Water
Not Improved 18 69,2 8 30,8 0,628
Improved 273 73,6 98 26,4
Family Latrine Ownership
No 53 60,9 34 39,1 <0.003
Yes 238 76,8 72 23,2
Early Breastfeeding Initiation
No 102 69,4 45 30,6 0,177
Yes 189 75,6 61 24,4
Birth Length
<48 cm 99 64,3 55 35,7 0,002
>48 cm 187 78,6 51 214
Birth Weight
Low 19 54,3 16 45,7 0,008
Normal 272 75,1 90 24,9
Exclusive Breastfeeding
Not exclusive 117 75,0 39 25,0 0,538
Exclusive 174 72,2 67 27,8
Exclusive Breastfeeding (During the Study)
No 71 73,2 26 26,8 0,979
Yes 220 73,3 80 26,7
Food Insecurity
Yes 20 62,5 12 37,5 0,150
No 271 74,3 94 25,7
Number of Children
>3 Children 51 75,0 17 25,0 0,728
<=3 Children 240 72,9 89 27,1
Birth Interval
<=3 years 51 75,0 17 25,0 0,728
>3 years 240 72,9 89 27,1
Healthcare Facility Utilization
No 44 69,8 19 30,2 0,499
Yes 247 73,9 87 26,1
Supplementary Feeding (PMT)
No 266 78,7 72 21,3 0,000
Yes 25 42,4 34 57,6

Stimulation Provision
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No 145 76,7 44 23,3 0,142
Yes 146 70,2 62 29,9

Family Smoking

No 96 75,6 31 24,4 0,479
Yes 195 72,2 75 27,8

History of lliness

No 67 74,4 23 25,6 0,780
Yes 224 73,0 83 27,0

History of Respiratory Infections (ISPA)

No 256 72,7 96 27,3 0,471
Yes 35 77,8 10 22,2

History of Diarrhea

No 252 73,9 89 26,1 0,504
Yes 39 69,7 17 30,3

History of Measles

No 285 73,1 105 26,9 0,454
Yes 6 85,7 1 14,3

History of Parasitic Infections

No 291 73,5 105 26,5 0,097
Yes 0 0 1 100
Consumption of Unhealthy Snacks

No 258 74,8 87 25,2 0,085
Yes 33 64,5 19 36,5

Table 4 Multivariate Analysis of Risk Factors for Stunting in Children Under Two Years of Age in

Donggala Regency
Variables p-value AOR 95%Cl

Lower Upper
Child's Gender
Male 0,035 1,7 1,0 2,7
Female 1,0
Birth Length
<48 cm 0,020 18 11 3,1
>48 cm 1,0
Low Birth Weight
Yes 0,043 2,3 1,0 5,2
No 1,0
Unhealthy Snack Consumption
No 0,047 1,0 1,0 3,8
Yes 2,0
DISCUSSION Stunting prevention programs should prioritize

Efforts to reduce stunting in Donggala
Regency are a complex challenge that requires
careful strategies. Research data shows
significant variations in stunting rates among
villages and districts in this region. Local
factors such as access to resources, dietary
patterns, and social environments influence the
stunting rates in each location. Therefore,
prevention and intervention programs need to
be tailored to the specific needs of each village
and district.

Differentiation by Location: High
stunting rates in some villages, like Malino and
Malei, require more intensive interventions.

these villages, focusing on improving access to
nutrition and healthcare. Villages with low
stunting rates or even no stunting cases, such as
Ganti and Loli Dondo, can serve as best
practices. Good practices from these villages
should be shared and replicated elsewhere.
Attention to Specific Risk Factors:
Factors such as child's gender, birth length, and
low birth weight are significant risk factors.
Stunting prevention programs should consider
these risks when determining intervention
targets. Unhealthy shack consumption like
kerupuk and cheese ball is also associated with
stunting risk. Nutrition campaigns should
include education on balanced diets and
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promote the replacement of unhealthy snacks
with nutritious foods.

Family Latrine Ownership: Family
latrine ownership has a significant impact on
stunting prevalence. Sanitation programs
prioritizing the construction of family latrines in
villages with high stunting rates should be
accelerated. While there's no significant
difference in stunting prevalence between
mothers under 20 years old and those 20 years
and older, nutrition education and prenatal and
postnatal care remain essential. Pregnant
mothers need special attention in this program.
Children who do not consume clean water or
consume unhealthy beverages are at higher risk
of stunting. Nutrition programs should include
campaigns to increase clean water consumption
and promote exclusive breastfeeding.

Collaboration with Local Stakeholders:
Collaboration with local stakeholders such as
community groups, health workers, and village
leaders is crucial. They can help support the
implementation  of  stunting  prevention
programs.  Continuous  Monitoring  and
Evaluation: To measure program success, a
strong monitoring and evaluation system should
be implemented. Collected data can be used to
identify emerging issues and direct resources to
areas needing further attention.

Comprehensive Approach: Ultimately,
efforts to reduce stunting in Donggala Regency
should focus on a comprehensive approach,
considering aspects of health, nutrition,
sanitation, and education. Local governments,
in collaboration with the Ministry of Health of
Indonesia, should work with NGOs,
international organizations, and the private
sector to achieve better outcomes in addressing
the issue of stunting and improving the quality
of life for children in this region, in line with the
vision of health transformation set by the
Ministry of Health of Indonesia.

The findings of this research indicate
that child's gender, birth length, low birth
weight, and consumption of unhealthy snacks
are significantly associated with the risk of
stunting in toddlers in Donggala Regency.

These research findings are consistent
with those of Quamme (2022) in Sub-Saharan
Africa, as well as the findings of Beckmann et
al. (2021) in South Africa and Liang et al.
(2020) in China, which all show that boys have
a higher risk of experiencing stunting compared
to girlstt1415,

Anak yang terlahir pendek memiliki

risiko lebih tinggi untuk mengalami stunting
dibandingkan dengan anak yang terlahir tidak
pendek relevan dengan temuan Krebs NF et al
(2022) penelitian dari Madinar M dkk (2021) di
Central Jakarta dan penelitian dari Hastuti et al
(2020), penelitian Pimenta JRR (2020).
Penelitian Dhaded SM et al (2020) in South
Asia. Demikian juga hasil penelitian ini relevan
dengan temuan Christian P et al (2022) dan
demikian juga temuan penelitian Beal T,
Tumilowicz A et al (2018) di Indonesia'®?2

Children with a history of low birth
weight have a higher risk of experiencing
stunting compared to those with normal birth
weight. The findings of this study are relevant
to the research findings of Suratri MAL et al.
(2023) in East Nusa Tenggara (NTT)% This
finding is also relevant to the research findings
of Ejigu H et al (2023) in the Sidama region,
Ethiopia®. It aligns with the findings of Halli SS
et al (2022) in India'®, Beckmann J et al (2021)
in South Africa, Harper A, et al (2023) in South
Africa, Mtongwa RH et al (2021) in Tanzania,
and Abbas F et al (2021) in the Sindh province
of Pakistan.

Children who consume unhealthy
snacks have a higher risk of experiencing
stunting compared to those who do not. This
finding is consistent with the research of Pries
AM et al (2019) in Kathmandu Valley, Nepal?®.
and is also relevant to the findings of
Vanderkooy A et al (2023) in Senegal?’ It is
further supported by the research of Pries AM
et al (2019) in Nepal?®.

To address the significant issue of
stunting in Donggala Regency, we propose
three policy recommendations that can be
implemented by the local government and
various stakeholders. Specific Intervention
Programs for Villages and Districts with High
Stunting Rates: It is crucial to identify villages
and districts with high stunting rates, such as
Tawiora Village, Malino, Malei, and Rano B.
Subsequently, specific intervention programs
tailored to the characteristics and needs of each
village and district should be developed. The
local government should collaborate with
NGOs, healthcare organizations, and local
communities to design and implement
programs that prioritize the provision of
nutritious food, access to clean water, sanitation
improvements, and nutritional education for
mothers and children.

Emphasis on Specific Significant Risk
Factors: The second recommendation
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emphasizes focusing on risk factors that have
been proven to have a significant correlation
with stunting, such as low birth weight, birth
length, child's gender, and the consumption of
unhealthy snacks. Programs for maternal health
check-ups and maternal healthcare services
need to be strengthened, with an emphasis on
early detection and management of low birth
weight. Active awareness campaigns should
educate pregnant women and the general public
about the importance of balanced nutrition,
improving healthy eating habits, and the role of
exclusive breastfeeding in child growth.

Increased Access to Clean Water and
Nutritious Food: Policies should prioritize
increasing access to clean water and promoting
the consumption of nutritious food within
families. Programs for providing safe sources of
clean water in needy areas and educational
campaigns on water hygiene and sanitation
should be enhanced. The local government
should collaborate with relevant institutions to
ensure the availability and accessibility of
nutritious food, especially for economically
vulnerable families. By implementing these
recommendations, it is hoped that Donggala
Regency can reduce the prevalence of stunting
and improve the long-term quality of life for
children. The local government, healthcare
sector, and the community, together, can
actively mitigate the impact of stunting and
ensure optimal growth and development for
future generations.

CONCLUSION

Factors significantly contributing to the
risk of stunting in toddlers in Donggala
Regency are Child's Gender, Length at Birth,
Low Birth Weight, and Consumption of
Unhealthy Snacks.

Boys have a 1.7 times higher risk of
experiencing stunting compared to girls.
Children with a birth length of less than 48 cm
have a 1.8 times higher risk of experiencing
stunting compared to those with a birth length
greater than 48 cm. Children with low birth
weight have a 2.3 times higher risk of
experiencing stunting compared to those with
normal birth weight. Children who consume
unhealthy snacks have a 2.0 times higher risk of
experiencing stunting compared to those who
do not.

We recommend that the Donggala
Regency government routinely monitor the

growth and development of children, especially
those with risk factors such as low birth weight
and short birth length. This will allow for early
identification and timely interventions.
Education programs for pregnant women need
to be enhanced, particularly in terms of nutrition
during pregnancy. Pregnant women should
receive proper prenatal care to reduce the risk
of low birth weight and short birth length.
Nutrition campaigns should promote a balanced
diet and reduce the consumption of unhealthy
snacks. Nutrition education should be provided
to families to ensure that children receive
adequate nutritional intake. Efforts to improve
access to healthcare services, especially for
child growth monitoring, maternal care, and
infant development monitoring, need to be
enhanced in the region. Local governments,
non-governmental organizations, and the
private sector need to collaborate in
implementing holistic stunting prevention
programs. This collaboration can enhance the
effectiveness of these efforts.
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ABSTRACT

Teenagers are one of the determinants of quality and highly competitive human resources (HR).
Improving nutrition is not only focused on the first 1000 HPK but also during adolescence. From
RISKESDAS data (2018), adolescents aged 13-18 years have a short and very short nutritional status of
51.6%. thin and very thin 16.8%, overweight and obese 29.5%. And 32% aged 15-24 years are anemic.
There are three burdens of nutritional problems (triple burden), namely stunting, wasting, obesity and
micronutrient deficiencies, namely anemia. Another problem is that 65% of teenagers do not eat breakfast,
97% do not consume enough vegetables and fruit, lack physical activity and. For this problem, it is
necessary to build the character of nutritionally aware teenagers through the implementation of local
balanced nutrition. The aim is to see changes in adolescent behavior regarding local balanced nutrition.
Research method Type of experimental research, with a quasi-experimental approach to pre-post-test one
group design using the Accidental Sampling technique, a sample of 63 students at Madani High School,
Palu City. The research results showed that the majority of respondents had good knowledge, but there
were still some who did not know enough about balanced nutrition. Most attitudes show good positive
results and good positive behavior assessment results. Knowledge is good, but implementation is still
lacking, so it is necessary to build character in teenagers by implementing balanced nutrition through
regular plate contents.

Keywords: Character, Awareness of Balanced Nutrition, Triple Burden, Teenagers
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INTRODUCTION one of the determinants of quality and
o . . empowered human resources (HR). Competitive.
Junk food is widely available in schools, For this reason, improving nutrition is not only

middle schools and high schools through various focused on the first 1000 days of life (HPK), but
outlets in British Columbial. Dietary habits are a also on adolescences.

risk factor for disease in teenagers2. Teenagers are
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2018 RISKESDAS data shows that
51.6% of adolescents aged 13-18 years have short
and very short nutritional status, in addition there
are 16.8% of adolescents aged 13-18 years who
are thin and very thin, while the prevalence of
overweight and obesity is 29.5% in adolescents
aged 13-18 years aged 16-18 years, and 13.5% in
adolescents*. RISKESDAS data also shows that
65% of teenagers do not eat breakfast, 97% do not
consume enough vegetables and fruit, lack
physical activity and consume excessive amounts
of sugar, salt and fat. If this problem continues
into adulthood, health problems will arise for the
unborn fetus so that the chain of intergenerational
nutritional problems will not stop*.

The results of the 2017 UNICEF Survey
found changes in eating patterns and physical
activity in adolescents. increased consumption of
unhealthy foods such as instant foods and also
foods high in GGL content®. Research results
Emilia, (2017) show that the problem of
nutritional deficiency and excess in adolescents is
caused by eating patterns that do not refer to
nutritional balance®. Eating a varied and
nutritionally balanced diet is not always
expensive, but it is available around the house or
yard. Indonesia is famous for its various kinds of
local food which are rich in nutrients to meet the
nutritional needs of teenagers®.

Building adolescent character regarding
awareness of balanced nutrition by using local
food ingredients is very necessary at this time’.
There is a phenomenon of a gap between
expectations (healthy and intelligent teenagers)
and reality (triple burden problem in teenagers),
S0 it is necessary to solve nutritional problems in
teenagers by involving multidisciplinary and
multisectoral sciences such as education and
health services. services, schools, teachers,
parents and the community 2.

Building the character of nutritionally
aware adolescents by implementing local
balanced nutrition can form individuals with
character and break the chain of nutritional
problems in adolescents in a sustainable
manner®, It is necessary to carry out research to
find out how effective the character formation of
nutritionally aware adolescents is through
implementing balanced nutrition based on local
food in high schools throughout the country. Palu

City and the value of knowledge, attitudes and
behavior of balanced nutrition.

METHOD

The type of research used is applied
experimental research, which was previously
included in quasi (almost experimental) research
with a pre-post-test control group design. The two
groups were matched based on school status,
student age, education, and parental occupation.
and the aim of explanatory research is to try to
explain the relationship between variables based
on empirical reality, by providing a qualitative
analysis explanation. The sampling technique
used Accidental Sampling so that 63 respondents
were obtained. This research uses a mixed-
methods approach which combines quantitative
and qualitative approaches. This research was
conducted in January 2022 to 2023. The
guestionnaire used in collecting pre and post test
data is a questionnaire regarding balanced
nutrition in accordance with the 2014 balanced
nutrition guidelines from the Ministry of Health
and has been tested for validity and reliability.

RESULTS

The results of initial data analysis of 63
students at Madani Integrated Model High
School showed that the majority of respondents,
namely 52.3% were female and the other 47.7%
were male (figure 1).

Distribution of respondents based on
religionlts adherents can be seen in Figure 1. The
respondents with the largest number of
respondents were Muslim at 65.1%, Protestant
Christians at 19%, Catholic Christians at 44.8%,
and Hindus at 11.1%.

= Male

I Femaile dam Prtestant Cethel Hing

Figure 1. Distribution of Respondents Based on
Gender and Religion
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The level of education of the respondent's
parents ranges from no school to college.
Education levels are categorized into 3, namely
basic education (junior high school and below),
secondary education (high school) and higher
education (diploma, bachelor's degree, master's
degree and above). The research results showed
that 63.5% of the parents of the respondents had
a high level of education and 57.2% of the
fathers. The parents of respondents with
secondary education were 19% mothers and
36.5% fathers, while those with low education
were 17.5% mothers and 6.3% fathers.

Mother Father
Higher Education

Secondary Education
36.5

1/7.5
6.3

Basic Education

Figure 2. Distribution of Respondents’
Parental Education

Work is an activity that must be carried
out by every person for the sake of survival or to
fulfill various needs. The type of work of the
parents of respondents in this study was that
41.3% of fathers worked as civil servants/
Military/Police, 9.5% private employees, 30.2%
self-employed, 12.7% farmers and did not have
a permanent job. /not working as much as 6.3%.
For work, 20.6% of mothers do not have jobs,
42.9% work as civil servants/Military/Police,
4.8% as private employees, 9.5% as self-
employed and 22.2% as farmers (figure 3).

Figure 3. Distribution of Occupation of
Respondents' Parents

2. PUGS Media Exposure

To obtain information on respondents'
exposure to PUGS, this research was categorized
into: two categories, namely having seen media
containing PUGS and never seeing media
containing PUGS. Table 1 describes the
respondents’ exposure to PUGS.

In research regarding exposure to PUGS
in adolescents, they were asked whether
respondents had ever seen/read and heard the
term PUGS, it turned out that 74.6% of
respondents answered yes and 25.4% never. This
shows that the majority of respondents have been
exposed to/heard of PUGS. If the respondent
answers never, then the respondent will not ask
again regarding PUGS exposure questions.

Researchers asked further about the type
of media/information sources that respondents
saw, so that from these results it was known that
the majority of respondents (46.8%) received
PUGS messages from the internet and from
health workers (17%), while from poster media it
was 8.5 %, television 8.5%, and from parents
6.4%, teachers 4.3%, books 4.3% and brochures
4.3%.

The results of questions/studies
regarding the logo on PUGS launched by the
Ministry of Health, the majority of respondents
(80.9%) had seen the logo, and 19.1% had never
seen the logo. Respondents who already knew
the name of the logo which means Balanced
Nutrition Tumpeng were 68.1% and 31.9% did
not know the name of the logo.

In the image or logo of food consumption
guidelines (Contents of My Plate), 76.6% had
seen the image and 23.4% said they had never
seen it. The results of questions about the
meaning of images that answered eating
guidelines were 24.4%, those that filled my plate
were 20% and those that answered my dinner
plate were 55.6%.

On the question regarding food that is
diverse, nutritionally balanced and safe, all
respondents (100%) answered what they meant
by a variety of food,debt Balanced and safe food
is food that contains sources of energy, protein,
vitamins and minerals.
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RESULTS
Table 1. Respondents' exposure to PUGS

No Variable Outcome Measurement Amount
n %
1. Forever 47 74.6
1 Have seen, read/heard PUGS messages 2. Never 16 25.4
Total 63 100
1. Books 2 4,3
2. Brochure 2 4,3
3. Poster 4 8,5
4. Television/radio 4 8,5
2 Media sources know about PUGS 5.Internet 22 46,8
6. Teacher 2 4,3
7. Parents/Friends 3 6,4
8. Health workers 8 17
Total 47 100
3 Have seen the following logo/image 1. Forever 38 80.9
2. Never 9 19.1
Total 47 100
4 What is the name of the picture 1. Balanced nutrition 5 7.9
2. Balanced nutritional menu 2 3.2
3. Balanced nutritional cone
00. Don't know 32 50.8
4 Total
8 12.7
peorivt iy 47 100
N 1. Forever 36 76.6
5 Have y(?u seen the following image/logo: 5 Never 1 23.4
& 2 Total 47 100
} s, - 1. Eating guidelines 11 23,4
| | 2. My dinner plate 25 53,2
e 3. Fill my bamboo 9 19,1
. . 00.Don't know 2 4,3
6 What is the name of the picture Total 47 100
1. Foods that contain sources of 47 100
What is meant by food is diverse, energy: protein, vitamins and
! nutritionally balanced and safe minerals
2. Food with large portions 0 0
3. Clean and delicious food 0 0
3. Friends of the same age togetheroften done with peers. In this study, those

Peers have an important role to play in
this regardinfluence behavior eating habits in
adolescents. Behavior of buying food or eating

who most often accompanied respondents in
buying food were peers, 50.8%, 25.4% who
bought their own food and 23.8% who were
accompanied by family (Table 2).

429



Table 2. Food Consumption Habits of Peers and Respondents

No Variable Outcome Measurement r,]AmounE%
1. Friends 32 50.8

2. Alone 16 25.4

1 Who do you most often buy food with? 3. Parents 10 15.9
4. Sister/sister/sister 5 7.9

Total 63 100

. . . 1. From 41 65.1

2 \S/;/:]eentbuglg]?fg%%% with friends, do you buy the 5 Never 29 34.9
yp ' Total 63 100

When buying food with friends, who determines the L Yqurself 59 93.7

type of food purchased 2. Friends 4 6.3
Total 63 100

When buying food with friends, 65.1%
of respondents bought the same type of food and
34.9% different types of food. The most dominant
person in determining the type of food purchased
with peers is the respondent himself (93.7%).

4, PUGS knowledge

Students' knowledge about General
Guidelines for Balanced Nutrition (PUGS) was
collected using the interview method using a
questionnaire!’.  Knowledge about PUGS
includes B2SA counseling, various foods,
frequency of eating vegetables, frequency of
eating fruit, functions of various nutrients,
sources of nutrients, fat consumption and the
consequences of excess fat consumption. If the
respondent's knowledge regarding nutritional
knowledge was assessed as a whole, 56.9% of
them answered correctly. The results of the PUGS
knowledge study regarding B2SA extension
showed that 48 students (76.2%) answered

correctly, namely Variety, Balanced and Safe
Nutrition and respondents who answered
incorrectly and did not know B2SA represented
15 students (23.8%).

A diverse diet is a diet consisting of rice,
vegetables, fruit, vegetable side dishes and
animal seafood. In this study, respondents
answered correctly about diversity food was
58.7%, while respondents who answered
incorrectly and did not answer were 41.3%.

The recommended frequency of
vegetable consumption for PUGS every day is 3-
4 times, while the recommended frequency of
fruit consumption is 2-3 times per day. In this
study, respondents who had the knowledge to
consume vegetables according to PUGS
recommendations (3-4 times) were 4.8%, and
respondents who answered incorrectly and did
not know were 95.2%.
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Table 3. Distribution of Respondents According to PUGS Knowledge

No Variable Outcome Measurement Amount
n %
1 B2SA is an abbreviation of 1. A variety of balanced and 48 76.2
safe nutrition
2. Nutritious, varied, 7 111
balanced and safe
3. Don't know 8 12.7
Total 63 100
2 A wide variety of food consisting of... 1. Rice, vegetables, fruit,
vegetable side dishes, 37 58.7
animal side dishes
2. Rice, vegetables, side 6 9.5
dishes, fruit, eggs
3. Rice, vegetables, 15 23.9
vegetable side dishes,
animal side dishes, milk 5 7.9
4. Don't know 63 100
Total
3 In your opinion, how many times should 1. 1-2times a day 18 28.6
we eat vegetables every day? 2. 2-3timesaday 37 58.7
3. 3-4times aday 3 4.8
4. Don't know 5 7.9
Total 63 100
4 In your opinion, how many times should 1. 1-3timesaday 36 57.1
we eat fruit every day? 2. 2-3timesaday 20 31.7
3. 3-5times a day 1 1.6
4. Don't know 6 9.5
Total 63 100
5 The following food groups can be usedasa 1. Bread, noodles, cassava, 21 33.3
source of energy, namely: rice, vermicelli
2. Cassava, rice, vermicelli, 15 23.8
eggs, fish
3. Bread, rice, vermicelli, 24 38.1
meat, eggs
4. Don't know 3 4.8
Total 63 100
6 Continuous consumption of food sources of 1. Excess weight 59 93.7
energy that exceeds needs will cause... 2. Malnutrition 1 1.6
3. Stamina increases 1 1.6
4. Don't know 2 3.2
Total 63 100
7 The main function of carbohydrates is... 1. Source of energy for the 61 96.8
body 1 1.6
2. Maintain health 1 1.6
3. Don't know 63 100
Total
8 Food sources of carbohydrates include... 1. Sago, banana, honey 1 1.6
2. Sweet potatoes, bananas, 43 68.3
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rice 17 27.0
3. Rice, potatoes, sugar 2 3.2
4., Don't know 63 100
Total
9  The daily recommendation is to consume as 1. 3-4 tablespoons 42 66.7
much sugar as... 2. 5-6 tablespoons 8 12.7
3. Don't know 13 20.6
Total 63 100
10 Qil consumption using oil... 1. Saturated fat 8 12.7
2. animal 2 3.2
3. Vegetables 38 60.3
4. Don't know 15 23.8
Total 63 100
11 If someone consumes excessive fats and 1. Other nutritional needs 43 68.3
oils it will result in... are not met
2. Other nutritional needs 4 6.3
are met by fats and oils
3. Other nutritional
requirements have no 1 1,6
effect
4. Don't know 15 23,8
Total 63 100

Based on the recommendation to
consume fruit every day,knowledge As many as
31.7% of respondents regarding fruit
consumption according to PUGS
recommendations, namely 2-3 times a day,
68.2% of respondents who chose the wrong
answer and didn't know it.

Variations in food consumption principal
is one of the messages in PUGS. Staple food is
the main source of energy for the body. In this
study, respondents’ knowledge about various
foods that contain energy sources, among others,
came from: 21 students (33.3%) answered bread,
noodles, cassava, rice and vermicelli, then those
who answered came from cassava, rice,
vermicelli, eggs and fish as much as 23.8%, those
who answered came from bread, rice, vermicelli,
meat, eggs as much as 38.1% and those who
didn't know 4.8%. so 33.3% of respondents
answered correctly and 66.7% incorrectly.

Respondents’ knowledge regarding the
impact of consuming food that contains energy
sources in excess of their needs over a long period

of time can be seen in table 4. The impact of
consuming food that contains excessive energy
sources continuously will cause excess body
weight. As for those who...answer, overweight is
93.7%. Those who answered stamina increased
by 1.6%, those who answered malnutrition by
1.6% and those who answered they did not know
by 3.2%.

One of the nutrients that is really needed
by the human body is carbohydrates (KH), where
carbohydrates in the body act as a source of
energy for the body. Respondents’ knowledge
regarding the main function of KH was: 96.8% of
respondents answered as a source of energy for
the body, 1.6% answered maintaining health and
1.6% did not know.

KH nutrition can be obtained from
various types of food ingredients. Knowledge
respondents regarding various sources of food
that contain KH nutrients, including: the majority
of respondents (68.3%) answered that it came
from sweet potatoes, bananas and rice, 27%
answered that it came from rice, potatoes and
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granulated sugar and those who didn't know 3
2%.

One of PUGS's 10 messages is to limit
consumption of oil, sugar and salt. The
recommended limit for using granulated sugar is
4 tablespoons, the recommended limit for
consuming oil a day is 5 tablespoons and it is
recommended to use vegetable oil. In this study,
it was recommended to consume granulated sugar
a day, most respondents (66.7%) answered 3-4
times, 12.7% answered 5-6 tablespoons, and
20.6% answered they didn't know. . In the
question of daily oil consumption, it is best to use
oil: 8 respondents (12.7%) saturated fat, 3.2%
animal oil, 60.3% vegetable oil and 23.8% who
don't know.

On the question of the consequences if

someone consumes fats and oils excessively:
68.3% answered that the need for other nutrients
is not met, 6.3% answered that the need for other
nutrients is met, 6.3% answered that the need for
other nutrients. Nutrients had no effect as much
as 1.6% and those who answered they didn't
know were 23.8%.

5. B2SA attitude

The respondent's attitude is a description
of feelings, a person's view of an object. The
manifestation of this attitude cannot be seen
directly, but can only be interpreted first from
closed behavior. Data about attitudes was
collected by interview using an attitude
questionnaire. The results of research regarding
respondents' attitudes can be seen in table 4.

Table 4. Distribution of Respondentsbased on B2SA attitude

No Statement Outcome Amount
Measurement n %
1. Strongly agree 23 36.5
2. Agree 38 60.3
1 Every day | have to eat various kinds of food 3. Don't agree 2 3.2
4. Strongly disagree 0 0
Total 63 100
1. Strongly agree 12 19.0
If my weight is normal, that means it's necessary 2. Agree 38 60.3
2 | have enough energy ' 3. Don't agree 13 20.7
4. Strongly disagree 0 0
Total 63 100
1.Strongly agree 5 7.9
Food sources of carbohydrates should be limited 2.Agr<?e 45 L4
3 to around 50-60% of energy needs 3.Don't agree 13 201
4.Strongly disagree 0 0
Total 63 100
1.Strongly agree 1 1.6
Excessive consumption of fats and oils will not 2.Agr(?e 13 20.6
4 reduce consumption of other foods 3.Don't agree 37 o838
4.Strongly disagree 12 19.0
Total 63 100
1.Strongly agree 6 9.5
5 ; z;ll\{[i“ not eat food that is not salted with iodized gg‘g;ef agree ég égg
4.Strongly disagree 9 14.3
Total 63 100
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1.Strongly agree 24 38.2

Not having breakfast is a problem that will 2.Agree 22 34.9

6 happen 3.Don't agree 12 19.0

harming my health 4.Strongly disagree 5 7.9

Total 63 100

1.Strongly agree 7 111

2.Agree 14 22.2

7 I will drink only when | feel thirsty 3.Don't agree 19 30.2

4.Strongly disagree 23 36.5

Total 63 100

1.Strongly agree 4 6.4

- . . , 2.Agree 0 0

e S

4.Strongly disagree 44 69.8

Total 63 100

1.Strongly agree 43 68.3

Cooked food will be more covered 2.Agr¢?e 19 301

9 S0 as not to be attacked by flies 3.Don't agree L 16

4.Strongly disagree 0 0

Total 63 100

1.Strongly agree 9 14.3

I will always read the labels on packaged foods 2.Agree 43 68.3

10 even when | buy them 3.Don't agree 11 17.4

That 4.Strongly disagree 0 0

Total 63 100

1.Strongly agree 8 12.7

. L 2.Agree 44 69.8

i Every day | will exersediligently 3.Dont agree 10 159

4.Strongly disagree 1 1.6

Total 63 100

1.Strongly agree 1 1.6

. . 2.Agree 7 111

12 \Tv?tr?gllj Itdawuzti:]eérlf\(/)v(; I(; eat as many eggs as | can 3.Don't agree o5 39.7

y 4.Strongly disagree 30 47.6

Total 63 100

The statement "every day | have to eat a variety of foods" 36.5% of respondents strongly agreed,

60.3%

agreed, and 3.2% disagreed. In the
statement "If my weight is normal it means my
energy needs are met" 19% of respondents chose
to strongly agree with this statement, 60.3%
agreed and 20.7% disagreed.

Respondents' attitudes towards the
statement "Food sources of carbohydrates should
be limited to around 50-60% of energy
requirements” were 7.9% who strongly agreed,
71.4% agreed and 20.7% disagreed. Respondents'
attitudes towards the statement "Excessive

consumption of fats and oils will not reduce
consumption of other foods" stated that 1.6%
strongly agreed, 20.6% agreed, 58.8% disagreed
and 19% strongly disagreed.

Respondents' attitudes towards the
statement "I will not eat food that is not salted
with iodized salt" stated that 9.5% strongly
agreed, 20.6% agreed, 55.6% disagreed and
14.3% strongly disagreed. Respondents' attitudes
towards the statement "Not having breakfast is a
problem that will harm my health" stated that
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38.2% strongly agreed, 34.9% agreed, 19.0%
disagreed and 7.9% strongly disagreed.

Respondents’  attitudes towards the
statement "I will drink when | feel thirsty" were
11.1% strongly agree, 22.2% agree, 30.2%
disagree and 36.5% strongly disagree.
Respondents' attitudes towards the statement
"The habit of drinking alcohol beverages will not
damage my liver function” which stated that
6.4% strongly agreed, 23.8% disagreed and
69.8% strongly disagreed.

Respondents' attitudes towards the
statement "Food that is already cooked should be
covered so that flies do not attack it" were 68.3%
who strongly agreed, 30.1% agreed, and 1.6%
disagreed.

Respondents' attitudes towards the
statement "l will always read the labels on
packaged food even though | have bought the
food" stated that 14.3% strongly agreed, 68.3%
agreed, and 17.4% disagreed.

Respondents' attitudes towards the
statement "Every day | will exercise diligently
even though it is not yet time to practice™ which
stated that 12.7% strongly agreed, 69.8% agreed,
15.9% disagreed and 1.6% strongly disagreed.

Respondents' attitudes towards the
statement "To build muscle, | will eat as many
eggs as possible without other food" stated that
1.6% strongly agreed, 11.1% agreed, 39.7%
disagreed. and strongly disagree as much as
47.6%.

Based on several questionsand
statements Regarding respondents' attitudes
towards B2SA, strongly agree and agree describe
a good attitude for B2SA questions number
1235691011 And those who chose to disagree and
strongly disagree expressed a good attitude on
B2SA question no. 4,7,8 and 12, so to speakthat
part large (78.9%) respondentshave your own
good attitude and the other 21.1% have a bad
attitude.

CONCLUSION

Based on the results of data collection in
the form of a questionnaire, most respondents
have good knowledge, but there are still those
who lack balanced nutrition, most have a good
attitude with a percentage of 78.9% and those
who lack B2SA. attitude is 21.1%. Media

production that has been completed is a banner on
guidelines for balanced nutrition and the contents
of my plate as well as a banner about joint action
with teenagers to prevent stunting and awareness
among teenagers about balanced nutrition.
Socialization about balanced nutrition to teachers
and administrative staff and some of them already
know about balanced nutrition, but there are also
those who don't know about balanced nutrition.

Good knowledge but not accompanied by
implementation that requires further intervention
by building character in teenagers through
implementing balanced nutrition, such as using
the contents of my plate so that school teenagers
can bring provisions according to balanced
nutrition guidelines.
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ABSTRACT

Obesity is one of the issues contributing to the rise of non-communicable diseases such as hypertension
and stroke. One of the preventive measures against obesity is the consumption of vegetables and fruits high in
fiber, which is used as a strategy for weight reduction. This study aims to establish a dietary care model for
reducing weight and blood lipid levels in obese Women of Reproductive Age (WRA). The research was conducted
in the urban area of Makassar, specifically in the Berua sub-district, and in the suburban area of Untia sub-
district, Biringkanaya district, Makassar city. The research follows a quasi-experimental design known as the
'Non-Equivalent Control Group Pretest-Posttest Design." Data analysis utilized paired t-tests conducted before
and after a 2-month education period using flipcharts and examples of vegetable portions. The research findings
revealed that there were 39 samples in obesity category 1 and 21 samples in obesity category 2. Regarding risk
factors, there was a significant change in knowledge (p = 0.000). The average weight of the samples decreased
by 1.8 kg after a 2-month education period, with a significant effect (p = 0.000). Protein intake showed no
significant impact based on statistical tests, whereas energy, fat, and carbohydrate intake demonstrated
significant effects, particularly with a 300g intake of vegetables and the most common energy range being 1750-
2077 kcal.The proposed model design suggests that consuming 4 portions of vegetables and a total of 1750 kcal
can lead to a weight reduction of 1.8 kg over a 2-month period.

Keywords : Vegetable-Rich Diet, Women of Reproductive Age (WRA), Obesity

https://doi.org/10.33860/jik.v17i2.2883
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INTRODUCTION Factors causing obesity in WUS in addition to
genetics, hormones as well as excess calories,
nutritional knowledge and physical activity?®.

Efforts to overcome overweight and
obesity can be done in several ways, one of
which is with diet care. Dietary care is a
systematic activity starting from the assessment
of needs, diagnosis, intervention, monitoring
and evaluation for weight loss. Limiting energy
intake by reducing the consumption of staple
foods, especially rice, and increasing vegetable
consumption®. Found efforts to reduce energy
intake by choosing the consumption of complex
carbohydrates and unsaturated fats to lose
weight for people with obesity.

Education efforts and their provision
are important for increasing consumption of
fruit vegetables®. The behavior of the
population in consuming fruits and vegetables
is measured based on the frequency and portion

Obesity is one of the nutritional
problems in Indonesia that occurs in all age
groups and all socioeconomic strata. Existing
data shows that the prevalence of obesity has
increased every year from 2013 to 2018. The
prevalence of central obesity by sex, women >
15 years old was 46.7%. Meanwhile, the
prevalence by province in South Sulawesi is
31.6% .

One of the causes of obesity is the habit
of eating instant foods low in fiber, sweet foods,
fried foods and lack of vegetables and fruits
which have provided a great opportunity for
high energy intake?. Obesity experienced in
women of childbearing age (WUS) will
interfere with their reproductive cycle and
menstruation due to the influence of hormones.
Another impact is infertility due to anovulation
which is at risk of miscarriage and fetal death.
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of fruit and vegetable consumption.
Categorized as ‘sufficient’ consumption of
vegetables and fruits when consuming a
combination of vegetables and fruits at least 5
servings per day for 7 days a week.

The first year of research was a study to
get a diet model of many vegetables that can
lose weight to obese women of childbearing
age. The second year of research is to apply the
most vegetable multi-vegetable diet care model
for weight loss in obese women of childbearing
age (WUS).

METHOD

This study is quasi-experimental in the
form of a diet of many vegetables to lose weight
for obese LUS. The implementation time is 2

years. The first year, obeservational research
found factors causing observations in WUS,
particularly those related to consumption and
activity, and designed a dietary care model and
measured blood lipid levels. The second year,
research into multi-vegetable diet care
interventions for weight loss WUS is obese.
Dessay research: "Non Equivalent control
group pretest-post test design".

The first year's research activity is to find
factors that cause obesity in women of
childbearing age (WUS), by analyzing the type,
nutritional value and composition of food in
daily dishes from the results of 2x24-hour
consumption recall, food frequency and lipid
profile. Furthermore, a draft of the diet care
model was then carried out trials and
improvements.

RESULTS
Tablel. Characteristics of WUS Samples in Berua and Untia Villages
Aspects Category Berua Untia Total
n n n %
Age 15-24 years 3 6 9 15
25-34 years 9 11 20 33,3
35-44 years 12 10 22 36,7
45 years old 6 3 9 15
Sum 30 30 60 100
IMT Obesity 1 19 20 39 65
(BMI 25-29.9)
Obesity 2 11 10 21 35
(BMI >=30)
Sum 30 30 60 100

The characteristics of the WUS sample
include gender, namely all samples are female
and age according to the village. In the table
above, it is obtained that there are four age
categories based on the World Health
Organization (WHO). Berua Village with the
highest proportion was in the age group of 35-
44 years as many as 12 samples, while Untia
Village the highest proportion was in the age
group of 25-34 years as many as 11 samples. s
edangkan for the lowest proportion in the age
group of 15-24 years in Berua Village as much
as 3to I, in Untia Village the lowest proportion

in the 45 year age group was 3 samples.

Based on the aspect of Body Mass
Index (BMI) or nutritional status of WUS
samples, two categories of obesity were
obtained, namely obesity 1 and obesity 2.
Obesity 1 is a sample that has a BMI of 25-29.9,
while obesity 2 is a sample that has a BMI of
>30. Berua Village with the highest proportion
is in obesity group 1 as many as 18 samples,
while for Untia Village with the highest
proportion, namely in obesity group 1 as many
as 28 samples.

Table2. Knowledge Table of WUS samples in Berua and Untia Villages

Knowledge PreTest PostTest p-value
n % n %

Good 23 38,3 60 100,0 0,000

Less 37 61,7 0 0,0

Total 60 100,0 60 100,0
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Knowledge of WUS obesity samples in
Berua and Untia Villages based on the table
above, before education there were 37 samples
or 61.7% had knowledge of less than 60
samples. After education using the media of
backsheets and examples of vegetable portions,
there was a significant change, namely that all
samples of 60 people had good knowledge or
100%.

This research is a study on changes in
knowledge before and after nutrition education
is carried out on obese WUS samples using
backsheet media and examples of vegetable
portions. However, previously measurements
of sample food intake were carried out using the
food recall method and food frequency
calculations were also carried out using food
frequency.

The level of knowledge of WUS
samples before nutrition education was given
and examples of more vegetable portions that
had less knowledge, both in Berua Village and
in Untia Village, thiswas due to several factors
such as lack of exposure to samples with
information and knowledge about nutrition and
health. In a study conducted by Simbolon, et al,
2018 which stated that there was an influence
of nutrition education on increasing adolescent
knowledge in the intervention group regarding
obesity.

The level of knowledge in the two
villages was educated through the media of

backsheets and examples of vegetable portions
and two months after being given nutritional
knowledge there was a significant change,
namely all samples had good knowledge,
namely 100% which was previously 61.7%.
The media used is a backsheet media, lembar
balik is used because it is classified as the most
effective media as a health promotion media
and the scope of messages conveyed is quite
wide. The backsheet, which is used as a
nutrition education medium, is able to
interactively meet the aspects of protectingthe
community and making it easier for officers to
convey messages. This is what makes the
sample knowledge increase after being given
nutrition education specifically discussing
obesity and health, in addition to being given an
example of a portion of vegetables that use
household sizes so that WUS samples are easily
applied at home for consumption according to
the amount needed.

Nutrition education was carried out in
two different places, namely in Berua Village
and Untia Village with the number of all
samples as many as 60 samples. The results of
the Paired T-test statistical test were carried out
to see the statistical significance at both
research sites. This shows that in this study
there is a meaningful influence of knowledge,
namely from the results after education through
the feedback sheet and the example of the
portion of vegetables given, namely p = 0.000.

Table3. Weight Table of WUS samples in Berua and Untia Villages

Berua and Untia

Average weight Total p
n %

Pre test 70.7 kg 60 100 0,000
Post test 68.9 kg 60 100

The weight aspect of WUS before
being given education the average body weight
of 60 samples was 70.7 kg, after being given a
backsheet media education and an example of a
portion of vegetables two months later
measured the average body weight of 68.9 kg.
It can be seen from the measurement results
after education that there was a weight loss of
1.8 kg, as well as the results of the Paired T-test
statistical test, there was a significant influence,
namely p = 0.000.

There are several ways to regulate the
mechanism of weight loss including behavior,
genetic and physiological factors. In obesity,
between food intake and energy expenditure

there is an imbalance in which there will be a
state of excessive fat accumulation and
consequently have a bad influence on health.
One of the main factors that cause the
increasing incidence of obesity around the
world is inappropriate and inappropriate food
intake as well as energy use and lack of physical
activity®.

Based on the results of this study, data
on the weight aspects of WUS who are obese
there is weight loss before and two months after
being given education through a backsheet and
an example of a portion of vegetables that
decreased by 1.8 kg. It can be seen that there is
a contribution to the role of providing education
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and examples of vegetable portions to WUS found a weight loss of 1 kg after 5 weeks of
obesity and there is a significant influence nutritional education interventions’.
based on statistical tests’. In their study also

Table4. Energy and Nutrient Intake of WUS Samples in Berua and Untia Villages

Intake Category Pre Post p
n % n %
Energy More 0 0 0 0 0,042
Enough 44 73,3 31 51,7
Less 16 26,7 29 48,3
Total 60 100 60 100
Protein More 0 0 0 0 0,519
Enough 18 30 16 26,6
Less 42 70 44 73,4
Total 60 100 60 100
Fat More 0 0 0 0 0,008
Enough 42 70 32 53,3
Less 18 30 28 46,7
Total 60 100 60 100
Carbohydrates More 0 0 0 0 0,000
Enough 53 88,3 13 21,6
Less 7 11,7 47 78,4
Total 60 100 60 100
Description: More >110% AKG, Enough: 80-110% AKG, Less: <80% AKG
Energy and nutrient intake is divided samples (70%) and there was a decrease of 32
into three categories (proteins, fats and samples (53.3%) after education and examples
carbohydrates) based on the percentage of of vegetable portions. The highest proportion of
nutritional intake. The process of calculating carbohydrate intake with the moderately pre-
nutrient intake uses the 24-hour food recall educational category and the example of
consumption survey method or measurement of vegetable portions was 53 samples (88.3%) and
individual nutrient intake is carried out twice. there was a decrease in post-education and
In the results of recall before (pre) and after examples of vegetable portions by 13 samples
(post) education and examples of vegetable (21.6%). Protein intake can be seen from the
portions in Berua and Untia Villages for all results of statistical tests that there is no
energy and nutrient intake with more than none meaningful change while the intake of energy,
or 0% category. In the proportion of energy fats and carbohydrates has a meaningful
intake before education using the feedback change, namely p < 0.005. In line with the
sheet and example portion of vegetables research of 8 that for fat and carbohydrate intake
category enough as many as 44 samples or as there is a significant relationship with central
much as (73.3%) and there was a decrease after obesity, but for protein intake it is seen that
education and examples of vegetable portions, there is no significant relationship .
namely 31 samples or (51.7%). Meanwhile, the Carbohydrates are macronutrient components
proportion of protein intake with less categories that provide energy as well as fats that
was 42 samples (70%) before education and contribute a large amount of energy in the
examples of vegetable portions and post- composition of the diet so that it is a
education increased by 44 samples (73.3%). contribution to excess energy intake which can
Pre-educational fat intake and sample vegetable become weight gain.

portions with sufficient categories were 42

Table5. WUS Sample Diet in Berua and Untia Villages

Diet n %
Good 33 55
Less 27 45
Total 60 100

Description: Good > average FFQ score, Less < average FFQ score
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Based on the diet table of all WUS
samples, the obese ones had more good
categories than those with less categories.
Samples from 60 WUS had a good category of
33 samples or 55%. WUS obesity diet is
obtained through recording food intake using a
semi-quantitative food frequency questionnaire
(FFQ), namely filling in the questionnaire fields
available for each type, number of and the

Table6. Lipid Profile of WUS samples

frequency of food intake in the past two
months. Research by ? illustrates that there is a
relationship between diet and the incidence of
obesity in college students where good dietary
arrangements can lose weight®. Obesity in
WUS has become a very important problem
because it can make complications of
concomitant  diseases, besides that an
unbalanced diet will cause nutritional status in
a person to be excessive.

Profile Lipids Usual Not Usual Total

n % n % n %
LDL 59 98,3 1 1,7 60 100
HDL 25 41,7 35 58,3 60 100
Triglycerides 56 93,3 4 6,7 60 100
Total Cholesterol 51 85,0 9 15,0 60 100

Description. LDL<130mg/dl, HDL<45-65mg/dl, Triglycerides<200mg/dl, Total Cholesterol<200mg/dl

The results of the blood lipid profile
examination show LDL levels, Triglycerides
and Cholesterol total average samples showed
normal values of 98.3%, 93.3% and 85%,
respectively, while HDL examination of normal
sample numbers was 41.7% lower than the
number of abnormal samples where the results
were 58.3%.

Lipid profile is a state of blood fats in
terms of LDL, HDL, Triglycerides and

Table7. Vegetable Intake WUS Obesity

total cholesterol content in the blood. The
normality of the body always maintains a good
balance, so it is not easy for atherosclerosis to
occur. This study showed that obese WUS
samples were seen as the result of blood lipid
profiles such as cholesterol, triglyceride and
LDL more normal but HDL levels more WUS
samples tend to be low or abnormal values, this
situation will cause the coronary vessel walls to
thicken.

Total Vegetable Intake /day Pre Post p
n % n %

Enough 0 0 38 63 0,000

Less 60 100 22 37

Total 60 100 60 100

Desc. Enough > 300 gr/day, less < 300 gr/day

The vegetable intake table shows that
the daily vegetable intake in the WUS sample
before being educated on the backsheet media
and the vegetable portion example, there were
all samples with the less category, namely 60
WUS samples and after being educated and the
vegetable portion example there was an
increase with a sufficient category of 38
samples or 63%. Likewise, the results of the
Paired T-test show a significant change in
vegetable intake, namely p = 0.000.

Vegetable intake is measured based
onthe amount of vegetables consumed per one
meal, namely one bowl of 75-100 grams
without vegetable water, so that in one day you
can consume as much as 300 grams of
vegetables / day. So that the intake of vegetable
consumption is divided into two categories,
namely enough if it is>300 grams / day and less
if it is <300 grams / day. The measurement of
vegetable consumption intake is carried out 2
times, namely before and after providing
education using a backsheet and examples of
vegetable portions.
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Table8. WUS Vegetable Portion

Portion of Vegetable Intake Pre Post

an/Day n % n %
4 Servings (>300gr) 0 0 32 53
3 Servings (300gr) 0 0 6 10
2 servings (200<300gr) 0 0 0 0
1 Serving (100<200gr) 60 100 22 37
Total 60 100 60 100

Based on the portion of vegetable
consumption in the pre, as many as 60 samples
or 100% only consumed 1 serving of vegetables
per day. After an evaluation, 32 samples or 53%
consumed vegetables in 4 servings per day.

Table 8 shows that WUS samples who
were obese after education using backsheet
media and given examples of vegetable
portions, mostly consumed 4 servings of
vegetables, indicating that the sample was able
to meet PUGS recommendations with the

Table9. Total Energy with BB

provision that the frequency of vegetable intake
was at least 3 times / day according to the
portion, but there are still those who consume
vegetables 1 serving / day, this is because there
iS no motivation to change the habit of eating
vegetables. The results of statistical tests in the
research of Henu Bey showed that the number
of vegetable consumption frequencies in female
students is a risk factor for overweight events
with less frequency of vegetable consumption.

Total Energy Weight Total
(kcal)/day Climb Go Down

n % n % n %
1750 - 2077 1 1.7 30 50 31 51.7
1698 - 1745 2 3,3 27 45 29 48,3
Sum 3 5 57 95 60 100

Table 9 illustrates that energy input of
1750-2252 kcal/day, which is a sufficient
category of 80-110% AKG (Nutritional
Adequacy Figure) in the WUS sample that is
obese is associated with Weight Loss (BB) the
value drops by 30 samples or by 50%, although
it appears that Total Energy is sufficient, but

Tablel0. BB with Vegetable Portion Intake

weight loss is because the portion of vegetables
also contributes energy. It can also be seen that
the Total Energy of 1698-1745 kcal with a
category of less than <80% AKG value weight
loss by 27 samples, this is in line because it is
clear that the energy input is less than it should
be.

BB Vegetable Portion Sum
4 3 2 1
n % n % n % n % n %
Climb 1 1,7 0 0 0 0 2 3,3 3 5
Go down 31 51.7 6 10 0 0 20 333 57 95
Total 32 53.4 6 10 0 0 22 36,6 60 100

The portion of vegetables seen based on
weight loss and weight gain was the highest
value for 4 servings of vegetables with weight
loss of 31 samples or 53.4%, but there was 1
sample (1.7%) that rose even though the
vegetable intake was 4 servings, while the

lowest weight loss was found in 3 servings of
vegetables, namely 6 samples (10%). It can be
seen that overall based on the portion of
vegetables consumed, it will lose weight by 57
samples or by 95% even though there is only 1
serving of vegetables consumed.
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Based on the results of research and analysis of WUS samples obesitas so Was one type Upbringing

Diet many vegetables as next:

Figures 1. Model of Vegetable Diet

Description:
- Layer 1 — Obesity WUS
Layer 2 — WUS obesity risk factors
- Layer 5 — Changes in Weight Loss (1.8 kg)

CONCLUSION

From the results of the study, it was
concluded that the average body weight of the
sample after 2 months of education decreased
by 1.8 kg. the largest diet of WUS samples that
are obese in the good category was 33 samples
(55%). There is a significant influence on
vegetable intake and the most vegetable portion
in portion 4, which is >300 gr of vegetables
while the highest total energy is 1750-2077
kcal. HDL examination of normal sample count
was 41.7% lower than the number of abnormal
samples where the result was 58.3%.
Subsequent studies were conducted with a
larger number of samples compared to
previous studies to improve the accuracy
and validation of the research.
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ABSTRACT

Baby massage offers many benefits, especially for the growth and development of babies. Baby massage
skills are very important in supporting the success of stimulating the baby's growth and development. Therefore,
it is very important to improve the skills of midwifery students. One of the efforts to improve the skills is providing
web-based e-modules on infant massage stimulation learning. This research aims to determine the effect of infant
massage stimulation learning e-module on the skills of DIl midwifery students. The research employed the quasi-
experiment. The sampling technique was total sampling. The sample included 76 midwifery students in semester
4. The study was conducted in two locations. The intervention group comprised 36 students and the control group
consisted of 40 students. Using McNemar and Mann Whitney, the research found that there was a significant effect
baby massage stimulation pre test and posttest skills (p-values 0.00<0.05) and ther is also a significant effect on
the comparison of baby massage stimulation skills between the intervention and control groups (p-values
0.00<0.05). The conclusion is there is an effect of the use of e-modules on increasing the skills of DIII midwifery
student.

Keywords: Baby Massage Stimulation, E-module, Midwifery
https://doi.org/10.33860/jik.v17i2.2276
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INTRODUCTION midwifery care for neonates, infants and
toddlers, KEPMENKES is stated that
midwifery experts and midwives must have

various skills, one of which is infant massage®.

Midwives have an  important
responsibility in providing individual, group,

and community health services. They must have
the knowledge, skills and attitudes required for
providing services. Midwives are authorized to
provide services to newborns/neonates, infants,
toddlers and preschool children, as well as to
mothers during pregnancy, during childbirth,
and family planning servis. In terms of

Law no 4, 2019 states that midwives also play
an important role in monitoring the growth and
development of infants and toddlers?.

Every child goes through various
phases of continious growath and development.
The periode of infant growath and development
Every child goes through various phases of
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continuous growth and development. The
period of infant growth and development is
considered a golden age and a critical period,
specifically for babies aged 0- 12 months. This
age range is relatively short and cannot be
repeated, hence it is referred to as a golden age?.
It is also considered a critical period because
infants are particularly vulnerable to their
environment during this time and require
adequate nutrition and stimulation for optimal
growth and development 2. This phase is crucial
for the development of  language
comprehension, creativity, intelligence, and
emotional capacity, serving as the foundation
for subsequent stages of development. Proper
stimulation and care during this critical period
are essential to ensure the physical, mental, and
social development of children 4.

According to the World Health
Organization (WHO) report in 2018, the
prevalence of children with impaired growth
and development was 28.7%. Notably,
Indonesia ranked third in the Southeast
Asia/South-East Asia Regional (SEAR) in
terms of prevalence °. A study conducted by
Merida and Hanifa (2022) demonstrated that
babies who receive regular and appropriate
stimulation experience significant
improvements in growth and development.
Adequate fulfillment of infants' basic needs,
such as a nurturing family environment,
emotional affection, sound physical and mental
health, balanced nutrition, and opportunities for
stimulation, contributes to their optimal growth
and development®. Providing early and suitable
stimulation has been shown to foster the
development of ethical values, positive
personality traits, intelligence, independence,
skills, and productivity ®. Previous research has
also highlighted the significant impact of
regular touch, particularly through massage, on
the growth and development of infants ’.

Efforts to enhance development include
engaging in stimulus activities such as baby
massage®. Baby massage offers numerous
benefits, such as promoting weight gain and
growth, boosting immunity, improving baby's
focus and sleep quality, reducing stress
hormone levels, fostering parent-infant
bonding, and enhancing milk production %101,
Proficiency in baby massage skills is vital to
effectively support the stimulation of a baby's
growth and development. Hence, it is essential
for midwives, who are professionals in the field,
to possess expertise in its application. Errors in

performing massages can have adverse effects,
including swelling, bruising, pain, irritability,
vein displacement, and injury in infants. These
complications arise from a lack of knowledge
regarding proper infant massage techniques *2.

Considering the significance of infant
massage and the responsibility of midwifery
students to monitor infant growth and
development, stimulating baby massage
becomes an essential aspect. Web-based
modules serve as a type of printed material
designed in a systematic, appealing, and
comprehensible manner to cater to specific
needs. These modules can be utilized
autonomously or with guidance from educators.

Wiriyanti et al. (2020) conducted
research demonstrating an improvement in
students' skills in second-generation care
through the use of web-based e-modules®.
These modules offer enhanced clarity, making
them more accessible to students, thus
increasing their motivation to actively engage in
studying. Additionally, the inclusion of video
displays in the e-modules supports laboratory
practicum activities. Web-based e-modules
cater to students with alternative learning
resources, enabling independent study and
facilitating a more thorough grasp of the
provided material. The integration of various
applications, such as text, images, audio, and
video, in the presentation of web-based e-
modules makes learning topics more
captivating and less monotonous. Interactive
tests and quizzes are also incorporated to
provide feedback and enhance the learning
process 141,

To adequately equip midwifery
students with the necessary understanding and
skills, it is crucial for them to receive this
material during their college education. The aim
is to prepare them for applying baby massage
skills in the community, thereby contributing to
optimal intellectual development in infants as
part of stimulation efforts.

METHOD

This study employs a quasi-
experimental design to investigate the impact of
a specific treatment. The influence of massage
stimulation  e-module intervention  was
examined over a one-week period at STIK
Makassar and Megarezky University Makassar
in April-May 2023 6. The sample consisted of
all fourthsemester midwifery DIII students,
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employing a total sampling technique with a
sample size of 76 respondents. The research
focused on assessing the effect of using baby
massage stimulation e-modules on enhancing
student skills. The respondents were divided
into two groups: the intervention group
comprising 36 students and the control group
comprising 40 students. The intervention group
received a baby massage stimulation emodule,
while the control group received a baby
massage stimulation module. Descriptive
analysis was conducted to examine the

differences in pretest and posttest skills between
the intervention and control groups. McNemar's
alternative test was employed to determine any
significant changes within each group, and the
Mann Whitney test was used to assess the
impact of the wedge massage stimulation e-
module. Ethical approval for this study was
obtained from the ethical committee of the
Faculty of Public Health, Hasanuddin
University, under number
15349/UN4.14.1/TP.01.02/202.

RESULTS
Table 1 Characteristics of Respondents Based on Age, Grade-point Average (GPA) and Origin
Characteristic of Respondents Intervention Control p value
n % n %
Age <20 years 12 33.3 16 40.0 0.000
>19 years 24 66.7 24 60.0
GPA Satisfying 5 13.9 6 15.0 0.000
Very satisfactory 31 86.1 34 85.0
Origin Sul-Sel 19 52.8 22 55.0
Sul-Tra 7 194 5 125 0.000
Maluku 6 16.7 8 20.0
Papua 4 111 5 125

Table 1 presents the distribution of
respondent characteristics based on age groups.
The control group had a higher percentage
(40.0%) of respondents below 20 years
compared to the intervention group (33.3%).
Conversely, the intervention group had a higher
percentage (66.7%) of respondents above 19
years compared to the control group (60.0%).
Regarding GPA satisfaction, the control group
had a slightly higher percentage (15.0%) of
respondents who were satisfied, while the
intervention group had a slightly lower
percentage (13.9%). In terms of very satisfying
GPA, the intervention group had a higher
percentage (86.1%) compared to the control

group (85.0%). Considering the origin of the
respondents, the control group had a higher
percentage (55.0%) of respondents from South
Sulawesi compared to the intervention group
(52.8%). The intervention group had a higher
percentage (19.4%) of respondents from
Southeast Sulawesi compared to the control
group (12.5%). Moreover, the control group
had a significantly higher percentage (20.0%)
of respondents from Maluku compared to the
intervention group (16.7%). Finally, the control
group had a considerably higher percentage
(12.5%) of respondents from Papua compared
to the intervention group (1.1%).

Table 2. Pretest and Posttest Differences in the Intervention Group and the Control Group on

Infant Massage Skills

Group Intervention Control Intervention p-value
No skilled Skilled No skilled  Skilled
n % n % n % n %
Pretest 36 100 0 0 40 100 0 0 0.000
Posttest 3 8.3 33 917 24 60 16 40 0.000

Table 2 presents the skills of
respondents in the intervention and control
groups during the pretest and posttest phases.
None of the respondents were skilled during the

pretest in either group. However, in the posttest,
the intervention group had 8.3% unskilled
respondents and 91.7% skilled respondents. In
contrast, the control group had 60% unskilled
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respondents and 40% skilled respondents. The
statistical analysis revealed a p-value of 4.67,

while in the control group, the average posttest
score was 77.30 with an SD of 5.35.

Table 3. Comparison of Pretest and Posttest in the Intervention and Control Groups on Infant

Massage Skills

Variable Pretest Posttest p-value
n Mean+SD p-value Mean+SD

Intervention 36 58.13+6.83 0.000 87.19+4.67 0.000

Control 40 49.87+6.89 77.30£5.35

Table 3 presents the average pretest
scores in the intervention group, which were
58.13 with a standard deviation (SD) of 6.83,
while in the control group, the average pretest
score was 49.87 with an SD of 6.89. On the
other hand, the average posttest score in the
intervention group was 87.19 with an SD of
4.67, while in the control group, the average
posttest score was 77.30 with an SD of 5.35.

The results of the Mann Whitney test
indicated a significant difference in the pretest
scores between the intervention and control
groups, with a p-value of <0.000. Additionally,
in the posttest, the use of emodules and modules
had a significant effect in both the intervention
and control groups, as reflected by p-values of
<0.000. Therefore, based on the data analysis
results, a significant comparison can be
observed between the intervention and control
groups, both in the pretest and posttest phases.

DISCUSSION

The learning process is an essential
activity within educational institutions aimed at
encouraging students in achieving their
predetermined goals. In the context of health
education, the learning process necessitates the
development of media and learning concepts
that can enhance students' knowledge, skills,
and interests. As stated by Aritonang and Safitri
(2021), the growing emphasis on technological
advancements has prompted an increasing
focus on the development of teaching media to
captivate student interest and motivation®’.

The use of e-modules is highly suitable
for teaching baby massage and can serve as a
reference for creating and developing teaching
materials. Modules, as learning media,
encompass materials, learning methods,
limitations, instructions for activities, exercises,
and evaluations designed in an engaging
manner to attain desired competencies. They
are systematically organized teaching materials
that are easily comprehensible and can be used

independently or with the guidance of
educators.

To enhance the effectiveness of
learning, one effective approach is to combine
module teaching materials with interactive
multimedia in the form of emodules. This
approach is supported by Siregar and Safitri,
(2020) and Dari, et al. (2020), who note that e-
modules incorporate images, audio, video,
animation, and formative assessments, thereby
providing feedback to facilitate the learning
process'®1s,

E-modules serve as independent
teaching materials designed systematically and
cohesively in specific learning units, presented
in an electronic format. Each lesson within the
e-module is interconnected through hyperlinks,
enhancing interactivity and enriched learning
experiences by incorporating videos and audio
elements to enhance student engagement. To
facilitate access to learning, platforms that are
easily accessible to educators and students, such
as website-based learning media, can be utilized
19

E-modules, in the form of electronic
modules, are anticipated to enhance student
interest and motivation. Interactive emodules
are teaching materials designed in an engaging
and  systematic manner, encompassing
materials, methods, limitations, and
evaluations. The aim is to achieve competencies
and sub-competencies effectively. Therefore, e-
modules hold significant value for teaching
material developers, with the hope that they will
be utilized and accessed by midwifery students
according to their individual needs and
interests, such as the infant massage learning e-
module

Table 3 illustrates that both the
intervention and control groups exhibited
improved skills after utilizing modules and
emodules, with a p-value of 0.000. This finding
aligns with previous research indicating that the
use of e-modules fosters student interest and
motivation for independent learning, resulting
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in a more effective and efficient learning
process and subsequently leading to enhanced
student learning . Furthermore, research
conducted by Rosta Alannawa and Lutfiyah
Hidayati demonstrates that e-learning modules
significantly enhance the psychomotor test
results and overall achievement scores of
students during practical training, ultimately
improving student learning outcomes 2.

Table 4 shows a significant difference
between the intervention and control groups in
terms of pretest and posttest results, with a p-
value of <0.000. this indicates that the
intervension group, wich untilized the emodule
medua, was more effective in enhancing baby
massage stimulation skills compared to the
group using the module media, this finding is
consistent with the research conducted by
Oktavia et al., whichsuggests that e-modules,
equipped with appropriate teaching materials,
maintain student interest and are considered
interesting and affective for learning?.

E-modules are independent digital
learning resources designed to achieve learning
competencies and promote student interactivity.
Several experts agree that e-modules serve as
comprehensive and efficient independent
learning, providing students with guedelines for
self-directed learning even without direct
supervision from educators. Furthermore,
electronic learning modules prossess certain
characteristics such us user-friendliness,
adaptability, and consistency, as highlighted by
23

This prespective aligns with the
research conducted Dari and Nasih, which
indicates that the use of e-modules increases
students’ proficiency in practical activites and
assists educators in fostering student skills
during the learning process °.

CONCLUSION

Based on the results of the study, it can
be concluded that the use of e-module learning
to stimulate baby massage for one week affects
the skills of DI midwifery students. The use of
e-module media has a higher value than the use
of the module after the intervention. Further
research needs to be carried out and developed
regarding monitoring the use of emodules so
that research results are more effective.
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ABSTRACT

Perioperative procedures have the potential to reduce body temperature. Many factors influenced this
incident. The study aimed to analyze the factors associated with a decrease in body temperature, analyze the
relationship between several factors and a decrease in body temperature, and analyze the factors most associated
with a decrease in body temperature in the redistribution phase, linear phase, and plateau phase in spinal
anesthesia patients in IBS Jombang Regional Hospital. The research used a Cross-Sectional approach with 70
respondents using the Accidental Sampling technique. The independent variables in the study were age, gender,
BMI, type of surgery, duration of surgery, irrigation fluid, ASA score, and comorbidities. The dependent variable
includes body temperature in the redistribution, linear, and plateau phases of patients after spinal anesthesia.
Data was taken through observations of respondents before surgery and ERM data. Data collection was carried
out from February — April 2023. Analysis of the relationship between variables used bivariate Chi-Square analysis
with an o value set at <0.05. Analysis of the most related variables uses Multivariate Multiple Linear Regression
analysis. The majority of patients experience mild hypothermia in the redistribution phase, linear phase, and
plateau phase with a temperature of 34°C — <36°C. Factors associated with a decrease in body temperature were
age (p = 0.005), type of surgery (p = 0.015), duration of surgery (p = 0.000), ASA score (p = 0.000), and type of
irrigation fluid (p = 0.031). The factors gender (p = 0.333), BMI (p = 0.081), and comorbidities (p = 0.494) did
not have a significant relationship with decreasing body temperature. The most dominant factors related were the
duration of surgery in the redistribution phase (24.2%), linear phase (32.7%), and plateau phase (27.7%). The
factors of age, type of surgery, duration of surgery, ASA score, and type of irrigation fluid were related to a
decrease in body temperature. In contrast, gender, BMI, and comorbid factors were not related to a decrease in
body temperature, and the most dominant factor was the duration of surgery.

Keywords: Decrease in Body Temperature, Factors, Operating Room, Spinal Anesthesia

https://doi.org/10.33860/jik.v17i2.2473

@ @@ © 2023 by the authors. Submitted for possible open access publication under the terms and conditions of the Creative
[T Commons Attribution (CC BY SA) license (https://creativecommons.org/licenses/by-sa/4.0/).

INTRODUCTION condition during surgery . One type of
anesthesia is spinal anesthesia. Anesthesia can

Surgical procedures are a phenomenon cause side effects in patients, one of which is

that is often found in healthcare settings. The
surgical procedure is carried out by making an
incision in the area to be operated on. As time
goes by, there are developments in the world of
health, namely anesthesia. Anesthesia is aimed
at minimizing pain and optimizing the patient's

hypothermia 2. Perioperative hypothermia is a
clinical challenge for health workers in
providing care to post-anesthesia patients. This
is because hypothermia often occurs in hospital
patients and occurs accidentally 3.

From data from anesthesiologists,
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obtained over the last two decades, the
incidence of perioperative hypothermia has
increased?. In a 2021 study in Korea, it was
stated that the prevalence of perioperative
hypothermia reached 8-90%. The study also
stated that 40.6% (268 people) of the 660
respondents in the study experienced
hypothermia. ~ Mild  hypothermia  was
experienced by 264 of 268 respondents, and 4
of 268 respondents experienced moderate
hypothermia “. In Indonesia, the incidence of
perioperative hypothermia is not yet known
with  certainty regarding the incidence.
However, several studies state that the
incidence of perioperative hypothermia ranges
from 50% - 90% in all patients undergoing
surgical procedures 5 The results of a
preliminary study by researchers at IBS RSUD
Jombang revealed that the average number of
patients experiencing hypothermia per month
reached 79 patients. So it can be concluded that
there are still many cases of hypothermia in
patients undergoing surgical procedures. The
incidence of hypothermia can be caused by
many factors such as age, gender, BMI, type of
surgery, duration of surgery, type of irrigation
fluid, ASA  (American  Society  of
Anesthesiologists) score, and comorbidities®.
The data above shows the importance
of early prevention before hypothermia occurs
S0 as not to cause wider complications such as
poor drug metabolism, delayed recovery after
anesthesia, longer wound recovery, and
decreased body metabolism 7. This study aimed
to determine what factors are associated with a
decrease in body temperature in the
redistribution phase, linear phase, and plateau
phase of spinal anesthesia patients in the
Jombang Regional Hospital operating room.

METHOD

This research is a type of quantitative
research with a cross-sectional approach where
the observation procedure is carried out at one
specific time only 8. The population in this study
were patients who underwent surgical
procedures with spinal anesthesia at IBS
Regional Hospital Jombang from February to

April 2023 with an average of 73 patients per
month. The research sample was 70 people who
were calculated based on the Krejcie and
Morgan formula with a sampling technique
using non-probability sampling, precisely using
the Accidental Sampling method °. Samples that
are suitable for research are those that meet the
inclusion criteria, such as patients who are
willing to take part in the study from start to
finish, patients who underwent surgery with
spinal anesthesia, and patients who experienced
hypothermia in the redistribution phase, linear
phase, and plateau phase. The criteria for
respondents who could not carry out research
were respondents who quit or withdrew so they
could not continue the research. The
independent variables in this study were age,
gender, BMI, type of surgery, duration of
surgery, irrigation fluid, ASA score, and
comorbidities. Meanwhile, the dependent
variable in this study is body temperature in the
redistribution phase, linear phase, and plateau
phase of patients after spinal anesthesia. The
instrument needed in this research is an
observation sheet to document observation data.
Data collection in this study used the method of
direct observation of patients when the patient
was being weighed before being taken to the
operating room. Other data collection is carried
out through documentation studies via
Electronic Medical Records. Data on age,
gender, BMI, duration of surgery, irrigation
fluid, ASA score, and comorbidities were
measured once. Specifically, the patient's body
temperature was measured three times, namely
during the redistribution phase, linear phase,
and plateau phase. The data collected is then
recorded on a research observation sheet.

The analysis in this study used
univariate, bivariate, and multivariate analysis.
The test for univariate analysis uses frequency
distribution data in the form of percentages °.
Tests for bivariate analysis on eight factors
associated with the three phases of decreasing
body temperature used the Chi-Square test with
an a value set at <0.05. Multivariate test to find
out which one is the most influential and the
percentage using the Multiple Linear
Regression test.
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RESULTS

Table 1. Frequency Distribution Table of Respondent Characteristics based on Age, Gender, BMI,
Type of Operation, Duration of Operation, ASA Status, Type of Irrigation Fluid, and
Comorbidities at IBS RSUD Jombang in February — April 2023

Factor Frequency (f) Percentage (%)
Age

Extreme 49 70 %
Non-Extrem 21 30 %
Gender

Man 42 60 %
Women 28 40 %
BMI

Malnutrition 29 41,4 %
Good Nutrition 33 471 %
More Nutrition 8 11,4 %
Operation Type

Major 47 67,1 %
Minor 23 32,9 %
Operation Duration

Long 20 28,6 %
Currently 41 58,6 %
Fast 9 12,9 %
ASA Score

ASA 1 33 471%
ASA 2 31 44,3 %
ASA 3 6 8,6 %
Type of Irrigation Fluid

Ringer Acetate 12 171%
Ringer Lactate 58 82,9 %
Comorbid

There are comorbid 30 429 %
There are no comorbid 40 57,1 %
Total 70 100%

Based on Table 1 above, the results
show that the majority of respondents were of
extreme age, namely 49 people (70%) with the
majority being male, 42 people (60%). Body
Mass Index: Nearly half of the respondents, 33
people (47.1%) had good nutritional status. The
type of surgery that was most frequently
performed was major surgery, 47 people
(67.1%), and the most frequent duration was 1

- 2 hours or medium duration with the number
of respondents being 41 people (58.6%). Nearly
half of the respondents' physical status had an
ASA score of 1, 33 people (47.1%). The type of
irrigation fluid that is often given is Ringer's
lactate fluid with a total of 58 respondents
(82.9%), and patients who will undergo surgery
do not have comorbid diseases with the number
of respondents reaching 40 people (57.1%).
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Table 2. Frequency Distribution of Specific Body Temperature Data in the Redistribution Phase,
Linear Phase, and Post-Spinal Anesthesia Plateau Phase at IBS RSUD Jombang February — April

2023

Phase Frequency (f) Percentage (%)
Redistribution Phase

Mild Hypothermia 62 88,6 %
Moderate Hypothermia 8 11,4 %
Linear Phase

Mild Hypothermia 53 75,7 %
Moderate Hypothermia 17 24,3 %
Plateu Phase

Mild Hypothermia 56 80 %
Moderate Hypothermia 14 20 %
Total 70 100%

Based on Table 2 above, it is known
that in the first phase, namely the redistribution
phase, the majority of respondents experienced
a decrease in body temperature until they
experienced mild hypothermia with a
temperature of 34°C — <36°C, namely 62 people

(88.6%). In the linear phase, more respondents
experienced a decrease in body temperature,
namely 53 people (75.7%). During the plateau
phase, almost all respondents experienced mild
hypothermia with 56 people (80%).

Table 3. Tabulated Results of Chi-Square Test of Factors with Decrease in Body Temperature in
the Redistribution Phase Post Spinal Anesthesia at IBS Jombang Regional Hospital February —

April 2023
Variable Hypothermia Event Total
Mild Moderate p-value
(f) (%) (U] (%) (f) (%)
Age
Ekntrem 41 58,6% 8 11,4% 49 70% 0,095
Non Extrem 21 30% 0 0 21 30%
Gender
Man 38 54,3% 4 5,7% 42 60% 0,705
Women 24 34,3% 4 5,7% 28 40%
BMI
Malnutrition 24 34,3% 5 7,1% 29 41,4% 0.384
Good Nutrition 31 44,3% 2 2,9% 33 47,2% '
More Nutrition 7 10% 1 1,4% 8 11,4%
Operation Type
Major 39 55,7% 8 11,4% 47 67,1% 0,046
Minor 23 32,8% 0 0 23 32,8%
Operation
E:nrgt'o” 12 17,1% 8 11,4% 20 28,6% 0.000
Currently 41 58,6% 0 0 41 58,6% '
9 12,9% 0 0 9 12,9%
Fast
ASA Score
ASA 1 30 42,9% 3 4,3% 33 47,1% 0.008
ASA 2 29 41,4% 2 2,9% 31 44,3% '
ASA 3 3 4,3% 3 4,3% 6 8,6%
Type of Irrigation
Fluid 0335
Ringer Acetate 12 17,1% 0 0 12 17,1% '
Ringer Lactate 50 71,4% 8 11,4% 58 82,9%
Comorbid
There are komorbic 26 37,1% 4 5,7% 30 42,9%
0,717
There are no
komorbid 36 51,4% 4 5,7% 40 57,1%
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Based on Table 3, it was found that in
the redistribution phase, the p-value was > 0.05
including the factors age, gender, BMI, type of
fluid, and comorbidities meaning that Ha was
rejected and HO was accepted. Other factors
such as type of operation, duration of operation,
and ASA score have a p-value <0.05, so HO is

rejected and Ha is accepted. It can be concluded
that there is a significant relationship between
the factors of type of operation, duration of
operation, and ASA score with a decrease in
body temperature in the redistribution phase of
spinal anesthesia patients in the IBS Room at
Jombang Regional Hospital.

Table 4. Tabulated Results of Chi-Square Test between Factors and Decrease in Body
Temperature in the Linear Phase Post Spinal Anesthesia at IBS RSUD Jombang Month February

— April 2023
Variable Hypothermia Event Total
Mild Moderate p-value

) (%) () (%) ) (%)
Age
Ekntrem 32 45,7% 17 24,3% 49 70% 0,005
Non Extrem 21 30% 0 0 21 30%
Gender
Man 34 48,6% 8 11,4% 42 60% 0,333
Women 19 27,1% 9 12,9% 28 40%
BMI
Malnutrition 18 25,7% 11 15,7% 29 41,4% 0.081
Good Nutrition 28 40% 5 7,1% 33 47,1% '
More Nutrition 7 10% 1 1,4% 8 11,4%
Operation Type
Major 31 44,3% 16 22,9% 47 67,1% 0,015
Minor 22 31,4% 1 1,4% 23 32,9%
Operation
E(‘)Jr:gt'on 5 7.1% 15 21,4% 20 28,5% 0.000
Currently 39 55,7% 2 2,9% 41 58,6% '

9 12,9% 0 0 9 12,9%
Fast
ASA Score
ASA 1 28 40% 5 7,1% 33 47,1% 0.000
ASA 2 25 35,7% 6 8,6% 31 44,3% '
ASA 3 0 0 6 8,6% 6 8,6%
Type of Irrigation
Fluid 0.031
Ringer Acetate 12 17,1% 0 0 12 17,1% '
Ringer Lactate 41 58,6% 17 24,3% 58 82,9%
Comorbid
There are komorbic
There are no 21 30% 9 12,9% 30 42,9% 0,494
komorbid

32 45,7% 8 11,4% 40 57,1%

Based on table 4, it was found that in
the redistribution phase, the p-value was > 0.05
including gender, BMI and comorbid factors,
meaning that Ha was rejected and HO was
accepted. Other factors such as age, type of
operation, duration of operation, type of
irrigation fluid and ASA score have a p-value
<0.05 so that HO is rejected and Ha is accepted.

It can be concluded that the factors that are
significantly related to a decrease in body
temperature in the linear phase of spinal
anesthesia patients in the IBS Room at Jombang
Regional Hospital are age, type of surgery,
duration of surgery, type of irrigation fluid, and
ASA score.
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Table 2. Frequency Distribution of Specific Body Temperature Data in the Redistribution Phase,
Linear Phase, and Post-Spinal Anesthesia Plateau Phase at IBS RSUD Jombang February — April

2023
Variable Hypothermia Event Total
Mild Moderate p-value
) (%) () (%) ) (%)
Age
Extrem 35 50% 14 20% 49 70% 0,007
Non Extrem 21 30% 0 0 21 30%
Gender
Man 35 50% 7 10% 42 50% 0,583
Women 21 30% 7 10% 28 40%
BMI
Malnutrition 21 30% 8 11,4% 29 41,4% 0.405
Good Nutrition 28 40% 5 7,1% 33 47,1% '
More Nutrition 7 10% 1 1,4% 8 11,4%
Operation Type
Major 33 47,1% 14 20% 47 67,1% 0,003
Minor 23 32,9% 0 0 23 32,9%
Operation
E:nrgt'on 7 10% 13 18,6% 20 28,6% 0.000
Currently 40 57,1% 1 1,4% 41 58,5% '
9 12,9% 0 0 9 12,9%
Fast
ASA Score
ASA 1 28 40% 5 7,1% 33 47,1% 0.000
ASA 2 28 40% 3 4,3% 31 44,3% '
ASA 3 0 0 6 8,6% 6 8,6%
Type of Irrigation
Fluid 0107
Ringer Acetate 12 17,1% 0 0 12 17,1% '
Ringer Lactate 44 62,9% 14 20% 58 82,9%
Comorbid
There are komorbic 23 32,9% 7 10% 30 42,9%
0,763
There are no
komorbid 33 47 1% 7 10% 40 57,1%

Based on Table 5, it was found that in
the redistribution phase, the p-value was > 0.05,
including the factors gender, BMI, type of fluid,
and comorbidities with the meaning that Ha was
rejected and HO was accepted. Other factors
such as age, type of operation, duration of
operation, and ASA score have a p-value <0.05

so that HO is rejected and Ha is accepted. It can
be concluded that the factors that are
significantly related to a decrease in body
temperature in the plateau phase of spinal
anesthesia patients in the IBS Room at Jombang
Regional Hospital are age, type of operation,
duration of operation, and ASA score.

Table 6. Table of Multiple Linear Regression Test Results on Factors Associated with Reducing
Body Temperature in the Redistribution Phase of Spinal Anesthesia Patients at IBS RSUD

Jombang in February — April 2023

Model Summary

Model R R Square Adjusted R Std. Error of the Estimate
Square
1 5318 .282 .188 .28877
ANOVA?

Model Sum of Squares df Mean Square F Sig.

1 Regression 1.999 8 250 2.996 .007°
Residual 5.087 61 .083
Total 7.086 69
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Coefficients

Model Unstandardize Standardized t Sig. Zero
d Coefficients Coefficients Order
B Std. Error Beta

1 (Constant) 1.244 0.405 3.067  0.003
(X1) Age -0.046 0.087 -0.066 -0.530  0.598 -0.235
(X2) Gender 0.071 0.080 0.110 0.892 0.376 0.073
(X3) BMI -0.049 0.056 -0.102 -0.882  0.381 -0.108
(X4) Operation 0.104 0.089 0.155 1.160 0.251 0.251
Type
(X5) Operation 0.254 0.075 0.499 3.389 0.001 0.485
Duration
(X6) Type of 0.026 0.100 0.031 0.260 0.796 0.163
Irrigation Fluid
(X7) ASA Score 0.069 0.076 0.139 0.912 0.365 0.217
(X8) Comorbid 0.053 0.099 0.083 0.539 0.592 0.052

a. Dependent Variable: Redistribution Phase Patient Temperature

From Table 6 it is known that the Sign
value shows 0.007 (< 0.05) and the calculated
F value is 2.996 (> F table, namely 2.092),
meaning that the eight factors are
simultaneously related to a decrease in body
temperature. The R-Square value is 0.282,
which means the relationship between eight
factors simultaneously is 28.2%. Coefficients
It is known that the lowest p-value (0.001) and

the highest beta coefficient value (0.254) are
for the operation duration factor. So it can be
concluded that the duration of surgery is the
most dominant factor related to reducing body
temperature in the redistribution phase with a
percentage of the relationship of 24.2% of
spinal anesthesia patients at IBS Jombang
Regional Hospital.

Table 7. Table of Multiple Linear Regression Test Results on Factors Associated with Decrease in
Body Temperature in the Linear Phase of Spinal Anesthesia Patients at IBS RSUD Jombang in

February — April 2023

Model Summary

Model R R Square Adjusted R Square Std. Error of the Estimate
1 J79° .607 .556 .28790
ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 7.815 8 977 11.786 .000°
Residual 5.056 61 .083
Total 12.871 69
Coefficients
Model Unstan(_ja_rdized Std. Standz_ar_dized t Sig Zero
Coefficients Error Coefficients ) Order
B Beta
1 (Constant) 1.195 0.404 2.957 0.004
(X1) Age -0.147 0.087 -0.157 -1.691 0.096 -0.371
(X2) Gender 0.228 0.080 0.261 2.859 0.006 0.150
(X3) BMI -0.169 0.055 -0.261 -3.045 0.003 -0.246
(T);‘;LOpera“o” 0.025 0.089 0.028 0.285 0777  0.325
(X5) Operation 0.342 0.075 0.497 4568 0000  0.658
Duration
(X6) Type of 0.075 0.100 0.066 0752 0455  0.258
Irrigation Fluid
(X7) ASA Score 0.231 0.076 0.345 3.052 0.003 0.394
(X8) Comorbid 0.185 0.099 0.213 1.874 0.066 0.115

a. Dependent Variable: Linear Phase Patient Temperature

482



From Table 7 it is known that the Sign
value shows 0.000 (< 0.05) and the calculated F
value is 11.786 (> F table) meaning that these
eight factors are simultaneously related to a
decrease in body temperature. The R-Square
value is 0.607, which means the relationship
between eight factors simultaneously or
together is 60.7%. Coefficients are known to
have the lowest p-value (0.000) and the highest

beta coefficient value (0.342), namely the
operation duration factor. So it can be
concluded that the duration of surgery is the
most dominant factor related to decreasing body
temperature in the linear phase with a
percentage of the relationship of 32.7% of
spinal anesthesia patients at IBS Jombang
District Hospital.

Table 8. Table of Multiple Linear Regression Test Results on Factors Associated with Decreasing
Body Temperature in the Plateau Phase of Spinal Anesthesia Patients at IBS RSUD Jombang in

February — April 2023

Model Summary

Model R R Square Adjusted R Square Std. Error of the Estimate
1 .6992 489 422 .30640
ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 5.473 8 .684 7.288 .000°
Residual 5.727 61 .094
Total 11.200 69
Coefficients?
Model Unstandardized Std. Standardized t Sig. Zero
Coefficients Error Coefficients Order
B Beta
1 (Constant) 1.176 0.430 2.733 0.008
(X1) Age 0.109 0.092 -0.125 1.184 0.241 0.327
(X2) Gender 0.137 0.085 0.168 -1.615 0.111 0.102
(X3) BMI -0.090 0.059 -0.150 -1.535 0.130 -0.151
(X4) Operation 0.034 0.095 -0.041 0.362 0.719 0.350
Type
(X5) Operation 0.288 0.080 0.449 3.612 0.001 0.618
Duration
(X6) Type of 0.031 0.106 0.030 0.296 0.769 0.227
Irrigation Fluid
(X7) ASA 0.220 0.081 0.352 2.731 0.008 0.358
Score
(X8) Comorbid 0.185 0.105 0.229 1.767 0.082 0.072
a. Dependent Variable: Plateu Phase Patient Temperature
From Table 8 it is known that the Sign DISCUSSION
value shows 0.000 (< 0.05) and the calculated F ) ) )
value is 7.288 (> f table) meaning that these Relationship between Age and Decrease in
eight factors are simultaneously related to a Temperature

decrease in body temperature. The R-Square
value is 0.489, which means the relationship
between eight factors simultaneously is 48.9%.
Coefficients It is known that the lowest p-value
(0.001) and the highest beta coefficient value
(0.288) are the duration of operation factor
which is the most dominant factor associated
with a decrease in body temperature in the
plateau phase with a relationship percentage of
27.7%.

The results of the study show that there
is a relationship between age and a decrease in
body temperature. The results of this study are
in line with Widiyono's research in 2020
regarding the existence of a significant
relationship between age and the incidence of
hypothermia. This research is also by the theory
put forward by * regarding extreme age, namely
in toddlers, children, and elderly patients who
are the age group at risk of experiencing
hypothermia in the perioperative period. This is
because almost all people in extreme age
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categories, one of which is old age, will
experience a decline in body condition, whether
sick or healthy . The body's strength in
carrying out metabolic processes will decrease.
Physical conditions such as reduced
subcutaneous fat, weakened muscle strength,
and thinner skin surface are factors that trigger
a decrease in the body's effectiveness in
regulating and maintaining the body's
thermoregulation.

Relationship between Gender and Decrease
in Temperature

Gender  and decreased body
temperature in spinal anesthesia patients at IBS
Jombang Hospital did not have a significant
relationship. The results of this study contradict
research conducted by Putri Prastiti Mubarokah
in 2017 which stated that more women
experienced hypothermia than men *2,

Heat absorption from the environment
is processed through muscle, skin, fat, and
nerve tissue. So if the function of the tissue that
is useful for producing body heat is damaged,
then body heat production will not be optimal
13, This damage can occur in both men and
women. Another factor that can influence this
is the metabolic process. The body's
metabolism in women after ovulation can
experience an increase marked by an increase
in the hormone progesterone, which triggers an
increase in basal body temperature.

Relationship between BMI and
Temperature Drop

BMI and decreased body temperature
in spinal anesthesia patients at IBS Jombang
Regional Hospital did not have a significant
relationship. The results of this study contradict
the theory put forward ! regarding a low BMI
value that will lose heat more easily because it
is influenced by thin fat and vice versa. The
results of this study also contradict Syulce
Luselya Tubalawony's 2023 research regarding
the effect of spinal anesthesia on the incidence
of post-operative BMI, which shows that BMI
is related to the incidence of hypothermia 4.

Patients with a high BMI or body
condition with more body weight who have
more fat reserves can process fat into body heat
energy so they can control cold temperatures.
However, in the body, other components can
maintain body heat when it is cold, one of
which is muscle. Someone with large muscle
mass does more physical activity. Muscle mass

is not only owned by someone with a high BMI
value. A person with a sufficient BMI can also
have high muscle mass. These muscles will
produce body heat energy to control cold
temperatures. Likewise, when someone with
large muscle mass experiences hypothermia,
their body mechanisms will indirectly direct the
muscles to contract like a shivering reflex so
that they can produce heat energy to reduce
hypothermia 5.

Relationship between Type of Operation and
Temperature Drop

The results of this study are by the
theory that opening a body cavity such as the
stomach during a surgical procedure has an
effect on reducing the patient's body
temperature ° and is in line with Dewi Fitriani's
2020 research regarding the type of surgery or
type of surgery associated with the incidence of
hypothermia. Patients with major surgery will
experience more hypothermia than minor
surgery 1%, A large enough incision on the
surface of the body will cause the skin to lose
its role as a temperature controller . Major
surgery with a large incision wound means the
risk of bleeding will be greater and trigger
hypovolemic shock 8. This results in the
blood's ability to absorb and distribute heat
throughout the body and the homeostasis
process is disrupted. The room temperature in
the operating room is quite low, so wide open
body surfaces will be exposed to the cold
temperature of the room. So body temperature
will decrease *°. Washing the surgical area with
unwarmed fluids will increase skin surface
contact and cold temperatures which further
accelerate the occurrence of hypothermia .

Relationship between Operation Duration
and Temperature Drop

The duration of surgery and the
decrease in body temperature in spinal
anesthesia patients at IBS Jombang Regional
Hospital have a significant relationship. The
results of this study are in line with Syulce
Luselya Tubalawony's research in 2023 which
stated that the duration of surgery is related to
the incidence of hypothermia 4. Likewise, Heru
Nurmansah's research in 2021 also showed that
there was a significant relationship between
hypothermia and a long duration of surgery 2.
The duration of the operation is calculated from
the time the patient is transferred to the
operating table and anesthetized until the
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patient has finished the operation and will be
moved to the recovery room 2. Hypothermia is
caused by the patient being in the operating
room with a low temperature. The longer the
patient is inside, the more likely changes in
body temperature will occur *°,

Relationship between ASA Status and
Decrease in Body Temperature

ASA status and decreased body
temperature in spinal anesthesia patients at IBS
Regional Hospital Jombang have a significant
relationship. The results of this study are in line
with Suleyman Sari's research in 2020
regarding the ASA score which significantly
increases the risk of hypothermia, so it is
necessary to monitor temperature during
surgery 2,

Unfavorable body conditions will be in
the ASA status range 2 and 3. A decline in body
condition due to illness or surgical procedures
will be followed by a decrease in metabolic rate
which makes it easier to reduce body
temperature.

Relationship between type of irrigation fluid
and decrease in body temperature

Irrigation fluid and decreasing body
temperature during spinal anesthesia at IBS at
Jombang District Hospital have a significant
relationship. Based on the results of Bram's
research (2016), Ringer's acetate solution is
more effective in preventing hypothermia and
shivering in patients undergoing surgery with
spinal anesthesia. The metabolic process of
ringer acetate occurs in muscles. Muscles are a
source of body heat energy which burns more
energy than other body organs. Collaboration
between metabolic processes and the muscle
system, which both play a major role in
controlling cold temperatures from outside and
processing heat energy within the body, can
strengthen the work of Ringer acetate fluid in
preventing a decrease in body temperature.

Comorbid Relationship with Decrease in
Temperature

Comorbidities and the incidence of
decreased body temperature in  the
redistribution, linear, and plateau phases of
spinal anesthesia patients at IBS RSUD
Jombang did not have a significant relationship.
The results of this study contradict the theory
put forward by 2 regarding comorbidities being
one of the trigger factors for hypothermia.

The decrease in body temperature that
occurs is stronger from internal factors than
external factors such as the temperature in the
room because almost 80% of people who enter
the operating room will experience a decrease
in body temperature. Likewise, if other internal
factors are added, such as the area of the
incision, length of operation, and temperature
of the fluid given. This further accelerates the
decline in body temperature without
distinguishing the characteristics of each
person.

Factors Most Associated with Decreased
Body Temperature

Based on the results of the analysis, the
operation duration factor has a significant
influence on reducing body temperature in the
redistribution, linear, and plateau phases. Long
surgery will affect the preparation for
anesthesia and the drugs injected. Of course, the
accumulation of drugs with anesthetic agents
also increases in the body, which triggers
hypothermia. Apart from that, the longer the
operation time, the longer the patient stays in
the operating room so the time the body is
exposed to the low-temperature environment in
the operating room will further trigger a
decrease in body temperature.

CONCLUSIONS

It can be concluded that there is a
relationship between age, type of surgery,
duration of surgery, type of irrigation fluid, and
the incidence of a decrease in body temperature
with the most dominant factor related to this
being the duration of surgery. There was no
relationship between the factors of gender,
BMI, and ASA score with a decrease in body
temperature in the redistribution phase, linear
phase, and plateau phase in the IBS Room at
Jombang Regional Hospital. Suggestions for
future researchers are to examine factors related
to other post-anesthesia complications such as
PONV (Post Operative Nausea VVomiting).
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ABSTRACT

In the last decade, the number of obese young adults has been increasing. Faculty of Medicine students
tend to have low activity due to the busy learning schedule. Low activity is one of the risk factors for obesity and
muscle strength, one of which is the back muscles that play a role in maintaining posture and supporting the body.
This study aims to determine the level of physical activity and back muscle strength, as well as to examine the
differences in back muscle strength between students at the Unjani Medical Faculty who suffer from obesity and
low and high levels of physical activity. This study employs a cross-sectional design for its analysis. The ASAQ
(Adolescent Sedentary Activity Questionnaire), the BMI (Body Mass Index) formula, and a back dynamometer are
measuring instruments used to assess physical activity levels. Using a doctor's scale and a calibrated microtome,
height and weight measurements were taken. To determine differences in muscle strength between study groups,
the Mann-Whitney test (dk = 95%) was utilized. The results demonstrated that 33% of respondents had low levels
of physical activity, with the majority of respondents being male (30.3%). As many as 28.1% of male respondents
had low levels of back muscle strength and were inactive. There was a statistically significant difference (p 0.05)
between the two groups in terms of back muscle strength, as determined by statistical tests. The results showed
that obesity had an effect on reducing the back muscle strength of respondents.
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INTRODUCTION

Obesity in the adolescent age group has
become a world health problem in recent
decades’. The World Health Organization
(WHO), defines obesity as abnormal fat
accumulation or excess fat accumulation due to
an imbalance between energy intake and energy
used 2. Measurement of the level of obesity in
Indonesians is based on the Body Mass Index
(BMI) value for Asia-Pacific countries 3. A
person is said to be obese if the BMI is 25.0
kg/m? 4, RISKESDAS data in 2007, 2013, and
2018 show that obesity sufferers in Indonesia
tend to increase, namely 10.5%, 14.8%, and

21.8% respectively. Likewise, the prevalence of
obese people in West Java Province tends to
increase, namely 15.2% in 2013 and 23% in
2018 °,

Faculty of Medicine students have busy
activities, causing them to rarely do sufficient
physical activity, such as exercising °. Research
by Zulhamidah et al, in 2018 stated that most
(41.7%) YARSI medical faculty students had
low physical activity. This will certainly
increase the risk of obesity /. KEMENKES RI
defines Sedentary lifestyle or low physical
activity as all activities outside of sleep, with
very little calorie expenditure characteristics,
namely <15 (METs) 8 One method of
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assessment is using ASAQ (Adolescent
Sedentary Activity Questionnaire).

One of the many problems caused by
obesity is a loss of muscle strength due to stress
on the musculoskeletal system . Chooi et al.
found similar results, concluding that obesity
negatively affects virtually all physiological
systems of the body and poses a serious threat
to public health, one of which is a wide variety
of musculoskeletal problems 1
Musculoskeletal diseases, like osteoarthritis,
can make it hard to walk. When other factors are
taken into account, this makes the chance of all-
cause death and cardiovascular events much
higher 213, This shows that idle behavior can
make MetS worse for people who have
problems with their muscles and joints.

Back muscles have the main function of
supporting the trunk, maintaining body posture
and assisting the movement of the trunk, limbs,
shoulders and neck used in human activities.
Based on anatomy, the back muscles consist of
superficial, intermedius, and profundus muscle
groups. In obesity, there is not only an increase
in intermuscular fat tissue but also impaired
glucose intake by muscle cells due to insulin
resistance in muscle cells. Glucose is needed as
an energy source for muscle contraction so that
the decrease in intake causes a decrease in
muscle strength including back muscles.
Decreased back muscle strength will cause
health problems such as muscle strain, back
pain, and impaired mobility. In chronic pain can
also cause psychological disorders in the form
of anxiety and stress 415, Hence, engaging in
physical activity is imperative in order to
mitigate the potential health issues arising from
diminished strength in the muscles of the back.
Haider et al. (2019) conducted a study which
yielded findings suggesting that engagement in
physical activity has the potential to enhance
muscle strength and overall  physical
performance?®,

Obesity has received much attention in
relation to long-term heart and circulatory
diseases and conditions, as well as diabetes.
However, musculoskeletal complications due to
obesity are rarely discussed or studied in depth.
Therefore, this research will discuss the
relationship between obesity, back muscle
strength, and physical activity. The aim of this
research is to determine the effect of physical
activity level on the back muscle strength of
Unjani Medical Faculty students who suffer
from obesity. Determining obesity's nutritional

status does not include body fat percentage.
Measuring muscle mass needs to be considered
to see the relationship between decreased
muscle strength and muscle mass, as well as
other factors that influence muscle strength.

METHOD

This research is an analytic study with
a cross sectional approach. The inclusion
criteria in this study were active students of the
undergraduate stage of the Faculty of Medicine,
Unjani, 2019-2021 with BMI criteria of 25
kg/m?, age 18-24 years, and willing to take part
in the study and fill out an informed consent
sheet. Exclusion criteria include a history of
steroid drug consumption, a history of surgery,
fracture, or trauma to the back area, there is an
anatomical abnormality of the spine based on a
doctor's diagnosis. A total of 64 students who
met the research criteria were sampled and
divided into 2 groups, namely obese students
with low physical activity (n = 33) and obese
students with high activity (n = 31) taken by
purposive sampling technique.

The level of physical activity was
measured using the Adolescent Sedentary
Activity  Questionnaire  (ASAQ) and
categorized as low if physical activity was <5
hours/day and high if >5 hours/day . Obesity
was determined based on the BMI formula *.
Back muscle strength was measured using a
back dynamometer with 3 repetitions and the
measurement results taken were the highest
value and categorized as excellent, good,
moderate, poor, and very poor based on male
and female reference values *"%8,

Bivariate data analysis using the Mann-
Whitney test (dk = 95%). The Mann-Whitney
(or  Wilcoxon-Mann-Whitney)  test s
occasionally employed in clinical trials to
assess the comparative effectiveness of two
treatments. The use of nonparametric tests is
frequently advocated as a viable alternative to
the t-test when the underlying data does not
conform to a normal distribution °.

Research Procedure

The study began with the measurement
of TB and BW to assess the BMI of the research
subject, if BMI> 25 and other research criteria
were met, the subject was taken as a research
sample. The sample then filled out the ASAQ
questionnaire to get data on the level of physical
activity. Based on BMI and ASAQ data,
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respondents were grouped into 2 groups,
namely obese with low physical activity and
obese with high physical activity. Each group
member measured back muscle strength using a
back dynamometer for 3 repetitions and the
highest value was taken. Data on the value of
back muscle strength of the two research groups
were analyzed with the Mann Whitney test
because the data were not normally distributed.
The test is to see the difference between the two
groups. Data collection has paid attention to the
ethical aspects of research.

RESULTS

Characteristics of Respondents’ Physical
Activity Level Based on Gender

From the analysis of the ASAQ
guestionnaire  scores completed by 64
respondents, 33% of respondents had low
physical activity levels. When viewed by
gender, the number of female respondents had a
low level of activity more (69.7%) than men
(30.3%), as shown in table 3.

Table 3 Characteristics of Respondents'
Physical Activity Level Based on Gender
(n=64).

Gender  Physical Activity Level Total
High Low
n % n % n %
Male 19 6129 10 303 29 4531
Female 12 3871 23 69.7 35 54.69
Total 31 100 33 100 64 100

Physical activity plays a role in the
process of burning calories in the body and if
combined with calorie reduction will have an
impact on calorie deficits so that it can lose
weight. Research by Faiq et al. (2018) states
that most (41.7%) YARSI medical faculty
students have low physical activity’. This will
increase the risk of obesity. The percentage of
pre-obese and obese patients in the study of
respondents was quite high at 33.2%. Research
by Liando et al. (2021), explained that
adolescents, especially in women, spend more
time playing gadgets, watching TV than doing
physical activity?.

Overview of Respondents’ Back Muscle
Strength

The results showed that most
respondents (43.75%) had poor back muscle
strength, and there were even students in the
very poor category (6.25%) as shown in Table
4,

Table 4 Overview of Back Muscle Strength in
Undergraduate Students of FK Unjani who
suffer from Obesity (n = 64).

Back Muscle Strength F Percentage
(kg)

Very good 1 1,56
Good 8 12,50
Moderate 23 35,94
Less 28 43,75
Very less 4 6,25
Total 64 100,00

In addition, the results showed that
1.56% of respondents had excellent back
muscle strength, 12.50% of respondents had
good back muscle strength, as many as 35.94%
had moderate back muscle strength.

Obesity characterized by BMI >25 is
one of the factors causing impaired function of
the musculoskeletal system with an increase in
intramyocellular fat and accompanied by
causing insulin resistance in muscle cells and
blocking glucose intake which is a source of
energy for muscle contraction. This is
supported by the research of Susilawati et al
(2019) which states a significant relationship
between body fat percentage and back muscle
strength 2L,

Overview of Back Muscle Strength Based on
Gender

Based on table 5, it can be seen that the
number of female respondents who have a level
of back muscle strength of less than very less is
less (21.9%) than male respondents (28.1%).

Table 5. Overview of Back Muscle Strength
Based on Gender (n=64).

Back Gender Total
Muscle Male Female

Strength n % n % n %
Very 0 00% 1 16% 1 16%
good

Good 2 31% 6 94% 8 125%
Moderate 9 14.1% 14 21.9% 23 35.9%
Less 15 23.4% 13 20.3% 28 43.8%
Veryless 3 47% 1 16% 4 6.3%
Total 29 453% 35 54.7% 64 100

Male respondents tended to have a
lower level of back muscle strength (23.4%)
when compared to female responses (20.3%).
Likewise, for the level of back muscle strength
less once men (4.7%) more than women (1.6%).
However, research by Torik et al, stated that
there was no significant difference between the

back muscle strength of young men and women
22
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Overview of Back Muscle Strength Based on
Level of Physical Activity

Table 6 shows that the percentage of
respondents who have a very low level of back
muscle strength occurs in respondents with low
physical activity (6%).

Table 6. Back Muscle Strength by Physical
Activity Level (n=64).

Back Level Physical Activity
Muscle High Low Total
Strength n % n % n %
Very good 0 0% 1 2% 1 2%
Good 6 9% 2 3% 8 13%
Moderate 10 16% 13 20% 23 36%
Less 15 23% 13 20% 28 44%
Very less 0 0% 4 6% 4 6%
Total 31 48% 33 52% 64 100%

Lack of physical activity affects muscle
strength, which is one of the components of a
person's physical fitness. A person with
BMI>25 has arisk of decreased muscle strength
due to the accumulation of fat in the muscles.
The more trained the muscle, the greater the
muscle strength (23-25).

DISCUSSION

To see the relationship between the
effect of physical activity level on back muscle
strength in both research groups, a mann-
whitney statistical test was conducted. Before
the test was carried out, the data normality test
was carried out and it was found that the data
was not normally distributed. The results of the
mann-whitney test showed that there was a
significant difference in back muscle strength
(p<0.05) between the group of respondents with
low physical activity and the group of students
with high physical activity.

Table 7. Mann-whitney Test Results

Level Physical ~Mean Mann-Whitney p-Value
Activity

High 31 39,82 0,002
284,50 0,002
Low 33 25,62

The function of the back muscles is to
support the trunk and maintain body posture, as
well as the movement of the trunk, helping the
muscles of the limbs, shoulders, and neck move.
The imbalance of energy intake and use causes
blood sugar levels to increase and results in
insulin resistance in skeletal muscle cells and
reduces the ability of glucose intake to skeletal
muscle cells. The glucose in skeletal muscle

cells will undergo glycogenesis to produce
glycogen which is an energy source for muscle
contraction. So that the lack of glycogen in
muscle cells causes a decrease in muscle
strength, especially back muscles. In addition,
excess sugar in the blood will be converted in
the form of fat which is deposited as visceral fat
and ectopic fat, such as in the intermyocellular
skeletal muscle which can cause an
inflammatory response and reduce muscle
mass. Overall, it will cause muscle disorders in
the form of sarcopenia which is characterized
by impaired muscle function such as muscle
strain, pain, and impaired mobility. Chronic
pain can also cause psychological disorders
such as anxiety and stress'*?,

CONCLUSION

Based on the research results, it can be
concluded that 33% of respondents have low
levels of physical activity, and this is mostly
experienced by male respondents at 30.3%.
Most of the male respondents (28.1%) had low
levels of back muscle strength, and this
generally occurs in respondents with low
physical activity. There is a significant
difference in back muscle strength (p<0.05)
between students at the Unjani Faculty of
Medicine who suffer from obesity with low
physical activity and those with high physical
activity. The conclusion obtained is that obesity
has a negative impact on back muscle strength.
For further research, researchers suggest
determining nutritional status, apart from BMI,
by also considering body fat percentage.
Measuring muscle mass is also recommended to
see the relationship between decreased muscle
strength and muscle mass, as well as age, BMR,
and hormonal factors.
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ABSTRACT

Forest fires have been a major threat for decades. Forest fire smoke can trigger high levels of
highly toxic carbon-containing particles that are the source of carbon monoxide (CO), nitrogen
monoxide (NOXx), sulfur dioxide (SO-), and PM2s. Exposure to COXx, especially CO and SOx, can be
detrimental to human health. To reduce exposure to toxins in smoke, researchers want to make a mini-
mobile filtration system of activated carbon and bidara leaf powder. This study is quasi-experimental,
where both groups were measured to determine the initial condition. The experimental group was
treated, and the comparison group was not. After the completion of treatment, both groups were
measured as a posttest to determine the final condition. The result is there was a decrease in COx, SOX,
and particulate matter values by 57%, 51%, and 37%. The conclusion is mini mobile filtration with a
mixture of activated carbon and bidara leaf powder can reduce COx, SOx, and particulate matter values.

Keywords: Activated Carbon, Toxic Gas, Ziziphus Mauritiana
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INTRODUCTION

Air pollution is a major environmental
problem that negatively impacts the health and
well-being of people. Especially in urban areas,
where people spend most of their time indoors,
the issue of polluted indoor air is becoming
more and more of a concern*3. The critical
effects of pollution on human health give rise to
an urgent need to reduce indoor pollutant
concentrations by implementing effective
measures®. Indoor air purification is the most
commonly adopted intervention strategy to
reduce exposure to indoor PMp;s, which
commonly uses high-efficiency particulate air

(HEPA), which is generally owned by the upper
middle class*®. Apart from using ions, there is
also the use of photocatalysts for air
purification, which can be used effectively in
rooms without people in them or the source of
the pollution itself ®.

Using air purifiers is an efficient
method for improving the air quality inside a
building. The innovative Mini Mobile Filtration
with Activated Carbon Adsorbent and Powder
of Bidara Leaf (Ziziphus Mauritiana) Leaf
Powder is an air purifier that removes pollutants
from the air by utilizing activated carbon
adsorbent and bidara leaf powder. The bidara
leaf powder comes from the Ziziphus
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Mauritiana plant.

The activated carbon adsorbent is a
highly porous material that can effectively
remove pollutants from the air. It accomplishes
this by attracting airborne contaminants to its
surface, which are then extracted from the
surrounding atmosphere. Bidara leaf powder is
an all-natural substance that has been used to
treat various medical conditions for centuries.
Because it contains compounds  with
antimicrobial and anti-inflammatory properties,
it is an excellent material for use in air
purification.

Activated carbon adsorbent and bidara
leaf powder have both been the subject of
investigation in a number of studies regarding
their potential to clean the air. For instance,
Zhang et al.” researched the effectiveness of
activated carbon adsorbent in removing volatile
organic compounds (VOCs) from the
atmosphere. The researchers concluded that an
adsorbent made of activated carbon
successfully  removed  volatile  organic
compounds from the air. In a separate piece of
research, Kurniawan et al.® investigated the use
of bidara leaf powder to sterilise the air and
remove bacteria. The researchers discovered
that the powdered form of the bidara leaf was
successful in preventing the growth of bacteria
in the air.

These ideas are used in air filtration by
a Mini Mobile Filtration device with activated
carbon adsorbent and Bidara Leaf (Ziziphus
Mauritiana) Leaf Powder. This device is
designed to eliminate pollutants from the air.
This system is able to effectively remove
contaminants from the air, including volatile
organic compounds (VOCs) and bacteria,
thanks to the utilization of activated carbon
adsorbent and bidara leaf powder. A portable air
purifier that can be used in a variety of settings,
such as homes, offices, and hospitals, is known
as mini mobile filtration with activated carbon
adsorbent and powder of Bidara Leaf (Ziziphus
Mauritiana) leaf powder. Because of the
system's small size and intuitive operation, it is
an excellent choice for addressing the issue of
polluted indoor air.

METHOD

This quasi-experimental research is
intended to determine whether or not there is an
effect of "treatment" carried out on the
investigated subject. The approach used in this

experiment is a Pretest-posttest control group
design with one kind of treatment. In this model
before starting treatment both groups are
measured to determine the initial condition
(01). Furthermore, the experimental group was
given treatment (X) and the comparison group
was not given treatment. After completion of
the treatment both groups were measured as a
posttest to determine the final condition (02)
with a variation of 3 time variations of 30, 60
and 90 minutes at medium speed.

Design for mobile mini filtration
device. Mini mobile filtration equipment is
made with the working principle of filtering air
or smoke (COx, SOx, and air particles) with
activated carbon mixed with bidara leaf powder
in the form of 1 cm diameter briquettes having
a composition of activated carbon. Extra bidara
leaves as an adsorbent 3:1. The design of this
tool weighs 7kg with a length of 80cm, width of
40cm and height of 40cm using acrylic glass
and aluminium with three chambers. The
adsorbent container has a volume of 30cm x
40cm x 40cm with a fan and adsorbent distance
of 20cm, as shown in Figure 1.

Top view Right view

Figure 1. Design of the mobile mini filtration
device

On the right side, there is an air outlet
after going through air filtration with activated
carbon adsorbent and bidara leaf powder,
complete with an air flow speed button
(medium 1500 rpm). On the left side is the air
inlet into the air filtration room with activated
carbon adsorbent and bidara leaf powder,
equipped with a medium air flow speed setting
button (1500 rpm). On the inside, there is a
middle room or a place to put activated carbon
adsorbents and bidara leaf powder, which is an
air filter from the outside or inlet and then
issued through the outlet.

Data analysis in this study used
descriptive analysis with a percentage of

494



average and effectiveness.

RESULTS

Laboratory test results of COx, SOx
and particulate air levels before going through
the filter can be seen in Table 1.

Table 1. Average air COx, SOx and
particulate before wusing mini mobile
filtration with activated carbon adsorbent
and bidara leaf powder.

Variable Air content *Threshold value
COx 358 ppm 250 ppm

SOx 433 ugram/m*® 365 pgram/m?
Particulate 435 ugram/m® 230 ugram/m®

Table 1 shows that the overall air levels
of COx, SOx and particulate are above the
threshold value. The average effectiveness of
reducing COx, SOx and particulate air levels
after going through mini mobile filtration with
activated carbon adsorbents and bidara leaf
powder can be seen in Table 2.

Table 2. Mean effectiveness of mini mobile
filtration with activated carbon adsorbent
and bidara leaf powder.

Variable Air Maen Effectivene

content After ss (%0)

COx 358 ppm 153 ppm 57,3

SOx 433 212 51
pugram/m?®  pgram/m?®

Particulate 435 265 39

pugram/m®  pgram/m?®

Based on Table 2, it can be seen that the
measurement results of COx, SOx and
particulate gas parameters before and after
going through the air filter obtained there is a
decrease in all parameters. However, particulate
is still above the threshold value.

DISCUSSION

Purifying the air is one of the most
important things that can be done to keep the air
quality inside a building healthy. It is the
process of removing contaminants and
pollutants from the air in order to create a living
environment that is cleaner and more
comfortable for people. Air purification
systems in a room are intended to remove
potentially hazardous particles from the air,
such as dust, pollen, pet dander, and smoke,
while mitigating odours and enhancing the air's
quality.

An example of an air purification
system is a mini mobile filtration system that
uses activated carbon adsorbent and powder of
bidara leaf (also known as powder of ziziphus
mauritiana leaf). The Mini Mobile Filtration
With Activated Carbon Adsorbent is an
example of a system that purifies the air. This
cutting-edge system, which uses activated
carbon adsorbent and bidara leaf powder, can
successfully remove pollutants from the air.
This is made possible by the combination of
these two components. An activated carbon
adsorbent is a highly porous material that
efficiently removes pollutants by adsorbing
them onto its surface. Activated carbon
adsorbents are typically made from activated
charcoal. Activated carbon is the primary
component of the adsorbent known as activated
carbon. On the other hand, because the powder
made from the bidara leaf contains compounds
with antimicrobial and anti-inflammatory
properties, it is an excellent candidate for use in
applications that involve air purification.

Activated carbon adsorbent and bidara
leaf powder have both been the subject of
investigation in a number of studies regarding
their potential to clean the air. For example,
Zhang et al' investigated the feasibility of
employing activated carbon adsorbent to extract
volatile organic compounds (VOCs) from the
atmosphere. According to the study's findings,
activated carbon adsorbent was effective in
removing volatile organic compounds (VOCs),
which improved air quality. In a separate piece
of research, Kurniawan et al.? investigated the
use of bidara leaf powder to sterilise the air and
remove bacteria. According to the study results,
bidara leaf powder can effectively inhibit the
growth of bacteria, which further highlights its
potential for using it as an air purifier.

The term "room air purification" refers
to reducing the number of pollutants found in
indoor air by employing devices that remove or
filter said pollutants. Depending on their
mechanism, several different types of air
purifiers can be used in a room. Some of these
mechanisms include mechanical filtration,
electrostatic precipitation, ionization,
photocatalysis, and plasma. The use of room air
purifiers has become increasingly common for
a variety of reasons, including the enhancement
of health and well-being as well as the
improvement of indoor air quality, the
reduction of allergens, and the prevention of
infections. However, there is ongoing debate
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regarding the efficiency and safety of room air
purifiers, and these claims need to be
investigated using rigorous scientific research.

Patients with allergic rhinitis, a
common inflammatory condition of the nasal
mucosa that is caused by exposure to allergens,
have been the subjects of a number of
randomized controlled trials (RCTs), which
have been conducted to evaluate the effects of
room air purifiers on those patients®. In addition
to raising the risk of asthma and other
respiratory conditions, allergic rhinitis can
reduce one's overall quality of life. Dust mites,
pollens, molds, and animal dander are the most
common allergens that can cause allergic
rhinitis to flare up. The use of air purifiers in a
room has the potential to lessen the patient's
exposure to the allergens in the air and relieve
some of the symptoms of allergic rhinitis.

In patients with house dust mite-
induced allergic rhinitis, Li et al. * carried out a
randomized controlled trial (RCT) that was
multicenter and double-blind to assess the
clinical efficacy of a high-efficiency air
purifier®. The air purifier removed Particles and
volatile organic compounds from the air by
combining  mechanical filtration  and
photocatalysis. 240 participants were included
in the study and assigned to one of two groups:
an active or a mockup air-purification group.
Each home environment had two air purifiers
running continuously for a period of six
weeks®. A group of sixty young adults in
generally good health participated in a study
that found that using an air purifier significantly
reduced the total nasal symptom score (TNSS)
in comparison to using a placebo. The active
group demonstrated statistically significant
improvements in individual nasal symptom
scores, as well as improvements in quality of
life and medication scores. The findings of this
study led the authors to conclude that using an
air purifier was both effective and safe in
alleviating the symptoms of patients suffering
from house dust mite-induced allergic rhinitis
and enhancing their overall quality of life.

Another randomized controlled trial
was carried out by Li et al. to investigate the
clinical usefulness of a high-efficiency air
purifier for patients suffering from Artemisia
pollen-allergic rhinitis®. Pollen from artemisia
plants is a significant contributor to seasonal
allergic rhinitis in China. The previous research
was used to develop the mechanism that was
used in the air purifier. Within the scope of the

study, there were a total of 120 participants who
were randomly assigned to either an actual or a
simulated air-purification group. Each home
environment had two air purifiers running
continuously for a period of four weeks®®. The
most important result was the shift in TNSS
from the beginning of the study to week 4. The
changes in the individual nasal symptom scores,
the quality of life score, the medication score,
the serum specific IgE level, and the nasal
eosinophil count were included in the secondary
outcomes. According to the findings, the active
air-purification group experienced a reduction
in TNSS that was statistically significant higher
than the one seen in the mockup group (mean
difference of -1.32, 95% confidence interval
(CI): -1.75 to -0.89, p 0.001). In addition, the
active group saw significant improvements in
their individual scores for nasal symptoms,
guality of life, medication scores, serum
specific IgE levels, and nasal eosinophil counts.
The authors concluded that using an air purifier
was both effective and safe in improving the
symptoms of patients suffering from Artemisia
pollen-allergic rhinitis and the patients' overall
quality of life.

Yoda et al. carried out a randomized
controlled trial in order to investigate the effects
of an ionization air purifier on the respiratory
systems of healthy adults and the indoor
environment!!. lonization air purifiers generate
negative air ions (NAI), which are able to bind
to airborne particles and cause them to
precipitate when they come into contact with
them. NAI might also have some biological
effects on the respiratory system, like
increasing the activity of cilia, lowering
inflammation, and modulating
neurotransmitters. Twenty adults in good health
participated in the study and were each given a
chance to be a part of either the real or the fake
air-purification group. During the course of the
experiment, one air purifier was utilized in each
domestic setting for a period of two
weeks?%. Anionization air purifier was found to
significantly reduce the indoor particle
concentration compared to a sham treatment in
a study involving sixty young adults in good
health. However, there was no discernible
difference between the groups regarding
pulmonary function, fractional exhaled nitric
oxide (FeNO) levels, cytokines in the nasal
lavage fluid (NLF), or subjective symptoms.
The authors came to the conclusion that the use
of an ionization air purifier, despite the fact that
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it effectively lowered the indoor particle
concentration, did not improve the respiratory
health of adults who were otherwise healthy!*2,

The effects of room air purifiers on the
cardiorespiratory responses to fine particulate
matter (PM(2.5)) air pollution have also been
the subject of several randomized controlled
trials (RCTs) that have been carried out.
Particulate matter with a particle size of 2.5
micrometers or less is a major contributor to
outdoor air pollution. This pollutant can move
indoors and has been linked to various negative
effects on human health, including oxidative
stress, inflammation, endothelial dysfunction,
thrombosis, and arrhythmia. There is some
evidence that using an air purifier in your home
can cut your exposure to particulate matter
(PM) 2.5 and lessen its negative impact on your
cardiovascular and respiratory systems.

Wang and colleagues conducted a
randomized controlled trial (RCT) to
investigate the cardiorespiratory responses in
healthy young adults following indoor airborne
phthalates (PAEs) exposure. Phthalates are a
class of semi-volatile organic compounds that
are frequently utilized as plasticizers and can be
emitted from a variety of indoor sources.*® The
use of a HEPA air purifier was found to
significantly reduce the concentration of PM2.5
inside the home, when compared to the use of a
sham treatment, in a study that involved sixty
young adults who were in good health.
Additionally, the real group demonstrated
enhancements in blood pressure, heart rate
variability, electrocardiogram  parameters,
blood biomarkers, and urine metabolites, all of
which pointed to a reduction in oxidative stress,
inflammation,  platelet  activation, and
respiratory inflammation. The findings of this
study led the authors to conclude that using a
HEPA air purifier was both effective and safe in
improving the cardiorespiratory health of young
adults who participated in PPWs415,

Another randomized controlled trial
(RCT) was carried out by Zhao et al. to
investigate the cardiorespiratory responses in
healthy young adults during PM (2.5) pollution
waves (PPWSs). PM (2.5) pollution waves are
severe air pollution events characterized by
extremely high levels of ambient PM (2.5)%. A
study involving sixty young adults in good
health found that using a HEPA air purifier
significantly reduced the indoor PMg;s
concentration compared to a sham treatment.
The real group also showed improvements in

blood pressure, heart rate variability,
electrocardiogram parameters, blood
biomarkers, and urine metabolites, indicating a
reduction in oxidative stress, inflammation,
platelet activation, and respiratory
inflammation. The authors concluded that using
a HEPA air purifier effectively and safely
lowered indoor PM.s concentration and
improved the cardiorespiratory health of young
adults participating in PPWs.

A portable air purifier that can be used
in a variety of settings, such as homes, offices,
and hospitals, is referred to as the Mini Mobile
Filtration With Activated Carbon Adsorbent
And Powder of Bidara Leaf (Ziziphus
Mauritiana) Leaf Powder. This purifier
combines activated carbon with powder made
from the bidara leaf of the ziphus mauritiana
tree. Because of the system's small size and
intuitive operation, it is an excellent choice for
addressing the issue of polluted indoor air. In
conclusion, the use of air purification systems
in rooms is an essential component in
preserving the high quality of air inside
buildings. Innovative and effective at removing
pollutants from the air, the Mini Mobile
Filtration With Activated Carbon Adsorbent
And Powder of Bidara Leaf (Ziziphus
Mauritiana) Leaf Powder is an air purification
system that uses powder of bidara leaf (ziziphus
mauritiana). Activated carbon adsorbent and
bidara leaf powder have been shown to be
effective in several studies in the process of
cleaning the air. Additional research in this field
may result in the creation of air purification
systems that are more effective and may also
contribute  to  the  development  of
environmentally responsible practices.

CONCLUSION

Mobile filtration of a mixture of
activated carbon and bidara leaf powder can
reduce COx, SOx, and particulate values by
57%, 51%, and 31%. Even though there was a
decrease in the particulate value, it was still
above the specified threshold value.
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ABSTRACT

This research explores the risk factors for the occurrence of autism among students at Special
Needs School (Sekolah Luar Biasa or SLB) Negeri 1 in the city of Parepare. Autism is a developmental
disorder that affects a child's social interaction, communication, and behavior. The exact cause of autism
is still unknown, but several factors such as genetics, environment, and prenatal factors have been
identified as possible causes. This study used a qualitative method, conducting in-depth interviews with
parents of autistic students, therapy counselors, and teachers of autistic students. Results of the research
indicate that traditional factors such as a history of medication during pregnancy, viral infections, and
the birth weight of the baby do not have a significant association with autism among students at SLB
Negeri 1 Parepare. However, other factors such as imbalances in the nervous system, exposure to
chemicals, and exclusive breastfeeding for less than six months may contribute to the occurrence of
autism.This research emphasizes the need for a deeper understanding of the risk factors for autism that
may vary in different populations. Recommendations include avoiding the consumption of non-
prescribed medications during pregnancy, reducing exposure to harmful chemicals, and promoting
exclusive breastfeeding for a minimum of six months. The government also needs to raise awareness
about autism and provide appropriate facilities for children with this disorder. This research contributes
to a better understanding of the risk factors for autism at SLB Negeri 1 Parepare.

Keywords: Autism, Children, Qualitative, Risk Factors
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INTRODUCTION (rubella), digestive disorders to heavy metals,

Autism in children is a pervasive
developmental disorder that affects social
interaction, communication and behavior and is
recognized before the age of 3 years * . Until
now the cause of autism is not known for
certain. There are several factors that are
thought to cause autism > . Among them are
genetic, environmental, metabolic and central
nervous disorders, infections during pregnancy

abnormal  brain  structures  such  as
hydrocephalus can also cause autistic children 2.

Based on data from the Center for
Disease Control and Prevention (CDC) in 2018
it was explained that the incidence of people
with autism has increased, from 1:150
population in 2000 to 1:59 in 2014. Autism
itself mostly affects boys. with a prevalence of
1:37, while in girls it is 1:151. The prevalence
of autism in Brazil is around 0.3% in school-
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aged children, and the majority in boys is 80%
with a ratio of 4:1“.

In line with that, the results of a study
conducted by the Center for Disease Control
and Prevention in 2013 stated that the
prevalence of autism in the world currently
ranges from 0.15-0.20%, including Indonesia *
. Meanwhile, the Statistics Data Center for
Special Schools noted that the number of
students with autism in Indonesia in 2018 was
128,510 2 , while for the Province of South
Sulawesi itself in recent years it has been known
that no less than 1,000 children under the age of
five (toddlers) have autism ° .

The Special School Statistical Data
Center recorded the number of autistic students
in Indonesia in 2018 as many as 128,510 ° ,
while for the Province of South Sulawesi itself
in recent years it has been known that no less
than 1,000 children under the age of five
(toddlers). ) suffers from autism ©.

Based on an initial survey conducted by
researchers at the State Special School (SLB) in
Parepare City, it is known that there are 16
people with autism. With ages 7 to 17 years
with different characteristics. There were 12
boys and 4 girls.

The risk of autism in children is divided
into three, namely during pregnancy or prenatal,
postpartum or perinatal, and infancy or
neonatal. This is in line with the results of
previous research which stated that perinatal
and neonatal factors are still susceptible to
causing autism 7 .

Factors such as a history of bleeding
during pregnancy, a history of seizures
experienced by children, and a history of low
birth weight (<2500 grams) have a relationship
with the incidence of autism in children.
Meanwhile, a history of drug use and a history
of infection during the child's pregnancy did not
show a significant relationship with the
incidence of autism in children * .

This statement is not in line with
research ® which states that preeclampsia,
gestational  diabetes,  bleeding  during
pregnancy, consumption of drugs during
pregnancy, and infection during pregnancy are
also prenatal risk factors for autism®%,

Several studies have found that there is
a relationship between the incidence of prenatal
and perinatal complications in cases of autism,
compared to the non-autistic group.
Complications that are often reported related to
autism are bleeding during pregnancy,

meconiumin amniotic fluid, use of drugs,
including hormonal drugs. In addition, a
relationship was also found between autism and
central nervous system disease as a result of
viral infection, measles in the mother (maternal
rubella, especially with deaf or blind babies),
senileconuria, encephalitis, meningitis,
metabolic disorders, and tuberous sclerosis **.

Seeing the frequency of occurrence of
autism which continues to increase from year to
year which has an impact on the life and
development of children and their families, and
because autism is a multifactorial problem and
is also related to epigenetic factors, the
researcher is interested in conducting research.
Qualitative research regarding the incidence of
autism in students at SLB Negeri 1 Parepare
City.

The purpose of this study was to
describe how a history of autism risk occurs in
students at the State Special School (SLB) 1
Parepare City

METHOD

Qualitative research design with a
phenomenological approach understand the
phenomena experienced by research subjects
holistically and through descriptions in the form
of words and language in a special natural
context ? .

The research location which was also
the object of this research was carried out at the
State Special School (SLB) 1 in the city of
Parepare. At the time of the research it was used
for approximately one month.

The selection of informants in this
study was carried out based on certain criteria,
by selecting individuals who met the following
criteria: having the characteristics of an autism
disorder which was strengthened by an expert
diagnosis; permitted by parents and expert
teachers to be studied; and is an autistic student
at SLB Negeri 1 Parepare City. Two autistic
boys aged 12 years and one autistic girl aged 11
were successfully recruited as informants
represented by their parents. Supporting
informants are important people other than the
three subjects, namely the therapist and the
therapist in charge.

Research data was collected using
interview, observation and document
techniques. The interviews conducted were in-
depth interviews with general instructions. This
type of interview requires the interviewer to
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create an outline and elaborate on the points
being asked . This interview framework
contains a list of questions containing the theme
and flow of discussion as a control guide. Data
collection can be done by applying the
triangulation method.

The data from the study were analyzed
using qualitative techniques, specifically
thematic analysis. Responses from interviews
were transcribed, coded, and categorized to
identify recurring themes and patterns related to
autism risk factors. Triangulation was used to
cross-reference data from various sources,
ensuring robust and credible findings. Ethical
considerations and participant validation were
integral to maintaining data integrity, resulting
in meaningful conclusions and
recommendations for addressing autism risk
factors among students at SLB Negeri 1
Parepare.

The data analysis used in this research
is deductive analysis, in which the data obtained
in the field is generally then described in the
form of conclusions or of a specific nature. With
three methods, namely data reduction, data
presentation, and drawing conclusions.

RESULTS

Informant Characteristics

A total of 5 people who became
informants in this study were divided into 3
types of informants, with the number of main
informants namely 3 parents of autistic
students, key informants namely 1 therapist
supervisor and additional informants 1 teacher
of autistic students at SLB Negeri 1 Parepare
City . The characteristics of the informants can
be seen in Table 1.

Table 1. Characteristics of Research
Informants

Informant
Informant Type Characteristics
Age Initials
Parent 39 Years AH
Parent 39 Years WE
Parent 46 Years AL
Therapist's guide 40 years H.J
Teacher 32 years MI

Source: Primary Data , 2023

History of Drug Consumption

From the results of interviews
conducted by researchers with informants, it
can be described that the variables of drug
consumption when the mother was pregnant
with an autistic child indicated that all
informants stated that they only consumed
vitamins. This is reinforced by the results of
interviews conducted by researchers with
informants, as follows:

" If you are taking medication, you have
been given blood-boosting tablets or
vitamins according to the doctor's
dosage" (AS, 39 years old)

"No, | have also never experienced an
illness that required me to take long-
term medication during pregnancy"
(AL, 46 years old)

History of viral infection

The results of research conducted by
researchers with informants stated that the
majority of informants had no history of viral
infections such as measles, rubella, herpes
simplex, mumps, varicella, cytomegalovirus,
toxoplasma, and syphilis. This is reinforced by
the results of interviews conducted by
researchers with informants, as follows:

"Thank God there were never any
problems and the delivery process was
normal. When | was pregnant | was
injected with a vaccine” (AS, 39 years)

"Based on the information after the
assessment of the parents, | have not
found anyone who has a history of
problems during pregnancy, let alone
has a history of viral infections" (Ml,
32 years)

History of Prenatal Bleeding

Based on interviews conducted by
researchers with informants, it can be described
that the variable history of bleeding when the
mother was carrying a child with autism showed
that all informants stated that they had no
history of prenatal bleeding. Which is
reinforced by the results of interviews
conducted by researchers with informants, as
follows:

"Not really, it's just that | gave birth by
caesarean section with a gestational
age of 9 months" (AL, 46 years)

501



"It's absolutely nothing, even when |
was pregnant | didn't feel any heavy
cravings (nausea/vomiting)" (AS, 39
Year)

"Nothing, just constant nausea because
I can't eat” (AH, 39 years old)

"Based on the theory that has been
mentioned, looking at the experience of
the parents after the assessment was
also said that they had never
experienced bleeding during
pregnancy” (HJ, 40 years)

History of Baby's Birth Weight

Based on the results of interviews
conducted by researchers, it can be explained
that the variable history of birth weight is not a
factor in the history of autism in students at SLB
Negeri 1 Kota Parepare. This is reinforced by
the informant's statement which said:

“Normal, 3.5 kg” (AL, 46 Years)
“Normal 2.5 kg” (USA, 39 Years Old)

"

“Normal 3.5 kg and not premature
(AH, 39 years)

"Nothing, they were born with normal
weight and their mother's age is also
normal as far as | know" (M, 32 years)

DISCUSSION

History of Drug Consumption

Consumption of drugs can selectively
inhibit the release of Serotonin during
pregnancy which will cause abnormal serotonin
levels that cause autism.

The results of this study stated that the
consumption of drugs when the mother was
pregnant with an autistic child was not a factor
in the history of autism in students at SLB
Negeri 1 Parepare City. The same statement
was also shared by all informants, namely they
had no history of consuming drugs and only
consumed vitamins given from the hospital or
health center.

This research is in line with that
research states that pregnant women have no
history of taking drugs that are at risk of causing
autism and all samples state that they take
vitamins during pregnancy®.

It is also supported by research " which
states that there is no relationship between a

history of drug consumption and the incidence
of autism in children ’.

Unlike the research conducted by
which shows that mothers who have a history of
drug consumption and give birth to autistic
children are greater when compared to mothers
who have children who do not experience
autism °.

Some previous research results also
show that drug consumption in pregnant women
on the incidence of autism in children can affect
brain development in the fetus °. Conversely, if
the mother consumes vitamins, cod fish,
vitamin A, vitamin D3, Omega-3, EPA, DHA,
vitamin E, vitamin B12, folic acid, vitamin B6,
calcium, magnesium and iron. During
pregnancy it can maintain the health of the
mother and fetus ** .

8

History of viral infection

Maternal infection mechanisms during
pregnancy can lead to neurodevelopmental
disorders such as autism. There is a direct effect
through the passage of infectious organisms
across the placenta and into the fetal
environment, or an indirect effect through
activation of the mother's immunity 12,

The results of the research conducted
by the researchers stated that most of the
informants had no history of viral infections
such as measles, rubella, herpes simplex,
mumps, varicella, cytomegalovirus,
toxoplasma, and syphilis *°. So it can be
illustrated that a history of viral infection is not
a history of autism in students at SLB Negeri 1
Kota Parepare.

This research is in line with research
conducted by ' which stated that pregnant
women who were not infected with the virus
also had autistic children so that it did not have
a significant effect on the incidence of autism .

Itis also supported by research ** which
states that there are no cases due to viral
infections that cause these disorders autism .

In contrast to research ** It is known
that mothers who have a history of viral
infections during pregnancy are at risk of 3.647
times greater for their children to experience
autism than mothers who do not have a history
of infection.

13

History of Prenatal Bleeding
Prenatal bleeding is considered a
condition that has the potential to disrupt fetal

502



brain function. Bleeding during pregnancy is
most often caused by complications in the
placenta, including placenta previa and
placental abruption. This condition results in
disruption of the transport of oxygen and
nutrients to the baby which results in disorders
of the fetal brain *° .

Based on the results of the study, it was
stated that bleeding in mothers carrying autistic
children was not a factor in the history of autism
in students at SLB Negeri 1 Parepare City. All
informants had the same statement, namely that
they had no history of prenatal bleeding.

This research is in line with the results
of research ! which shows that a history of
bleeding is not a cause of autism in children .

In contrast to several studies which
state that pregnant women who experience
bleeding can trigger autism in children.
Bleeding will cause hypoxia in the fetus which
results in brain abnormalities and increased
dopaminergic activity ** .

History of Infant Birth Weight

Polymorphisms in the insulin-like
growth factor-1 (IGF-1) gene were found to be
associated with low birth weight (215 g weight
loss compared to subjects without the
polymorphism). This or other genes that
influence low birth weight may also explain the
link between SGA ( small gestational age ) and
childhood autism. Similar to VLBW ( Very Low
Birth Weight ), SGA is a marker of several
prenatal risk factors that may be associated with
autism such as fetal hypoxia, placental
pathology, preeclampsia, or infection during
pregnancy. Maternal risk behaviors, such as
smoking, alcohol, drug use, or others have been
associated with low birth weight, prematurity,
and neuropsychiatric morbidity ° .

Based on the results of interviews
conducted by researchers, it can be explained
that the baby's birth weight is not a factor in the
history of autism, because most children with
autism disorder have a history of normal birth
weight, namely 2.5-4 kg.

This research is in line with research
(Indah Sari, 2022) which states the results that
the highest birth weight babies are 2.5-4 kg. this
shows that the baby's birth weight is not a factor
causing autism in children °

In contrast to previous research which
stated that children who have a history of Low
Birth Weight (LBW) have a 3.98 times greater
risk of experiencing Autism than children who

have Normal Birth Weight 8 .

History of febrile seizures

Febrile seizures are seizures that occur
when the body temperature increases (rectal
temperature  above 38°C) caused by
extracranial. Febrile seizures are the most
common neurological disorder that occurs in
children, especially in the age group 3 months
to 5 years °.

Based on the results of the research, all
informants stated that children with autism
disorder in Parepare City * SLB students did not
have a history of febrile seizures but often had
tantrums, especially when they heard loud
noises. Previously showed significant results
between a history of febrile seizures and the
incidence of autism * .

Fever with a temperature increase of
1°C will result in an increase in basal
metabolism by 10-15% and oxygen demand
will increase by 20%. at a certain increase in
body temperature there can be a change in the
balance of the neuron cell membrane and in a
short time there is a diffusion of Potassium ions
and Sodium ions through the membrane
resulting in an electrical discharge. The release
of this electric charge can spread throughout the
cell or to the cell membrane next to it with the
help of neurotransmitters so that seizures occur,
so that children who have febrile seizures can
make children experience autism. The most
important factor is circulatory disorders which
result in hypoxia thereby increasing capillary
permeability and brain edema arising which
results in damage to brain neuron cells ' .

The difference in the results of this
study could be caused by the location of the
study, where it was also seen that there were
differences in the characteristics of the
respondents at the socio-economic level which
led to differences in their food consumption
habits or culture. that apply during pregnancy in
certain families or customs 8. However, apart
from these five variables, the researchers found
information that the incidence of autism in SLB
Negeri 1 Kota Parepare is also caused by the
following factors:

Nervous System Imbalance

From the results of interviews it is
known that autistic children's disorders are
caused by an imbalance in the nervous system
which is influenced by neuroimmunity. So that
abnormal neuroimmunity can affect the work of
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the nervous system so that it triggers
neuroinflammation which is one of the factors
causing autism disorders.

In a book entitled Autism Spectrum
Disorder it is also stated that the risk factors
associated with the occurrence of Autism
Spectrum Disorder are genetic factors, brain
factors, and digestive factors 3.

History of Chemical Exposure

The rapid increase in the prevalence of
autism spectrum disorders (ASD) suggests that
exposure to chemicals may have an impact on
the development of ASD *° . chemicals that are
suspected to be associated with ASD, namely:
smoke/tobacco, alcohol, air  pollution,
pesticides, endocrine disrupting chemicals,
heavy metals, micronutrients, and fatty acids .

Based on the results of interviews
conducted by researchers, it can be explained
that a history of exposure to chemicals is a
history of autism in SLB Negeri 1 Parepare
City.

This statement is supported by previous
research which states that environmental factors
also contribute to autistic disorders #. These
factors include air pollution, nutrients, and
mercury % . A mother in the first month to the
third month of pregnancy who does not pay
attention to her food intake or pregnancy
nutrition is more likely to give birth to a child
with autism 2

Based on several previous research
journals, it was stated that exposure to mercury
contained in  fish can cause slow
neurodevelopment. As a result, it can reduce the
fetus's 1Q, disrupting language and motor
development ’.

History of Cigarette Exposure

From the results of interviews
conducted by researchers, there is a history of
exposure to cigarette smoke in pregnant women
which causes autism in children. This research
is in line with previous research which stated
that exposure to secondhand smoke in pregnant
women can increase the risk of autism through
various mechanisms, such as placental
insufficiency, decreased blood flow and oxygen
to the brain, changes in gene expression in the
fetal brain, changes in nicotine receptors,
changes in neurotransmitter activity persistent,
as well as increased amounts of intrauterine
testosterone .

Previously , pregnant women who were

exposed to cigarettes increased the incidence of
autism in their children. Because it can expose
the fetus to thousands of chemicals that threaten
health, and affect the growth of brain function
in the fetus .

Exclusive Breastfeeding

Based on the results of the interviews,
it was found that there was a history of
breastfeeding for less than 6 months in children
with autism and had never even been given
breast milk since birth and were only given
formula milk.

This research is in line with previous
research which stated that breastfeeding
duration of less than 6 months is a risk factor for
autism %

This is also supported by the statement
that children who are breastfed for less than six
months are at risk of suffering from autism two
times greater than children who are breastfed
for more than six months. Breastfeeding
patterns are associated with risk of autism % .

Giving Mother's Milk (ASI) provides
many benefits for the growth and development
of infants 2" . Colostrum is a very important part
of breast milk and forms the immune system,
provides growth factors and other protective
factors for the baby, and has secretory IgA
which provides protection against
gastrointestinal infections 2.

The lack of exclusive breastfeeding has
a serious impact on the survival of infants to
adulthood. Babies who are not exclusively
breastfed are suspected of having a negative
contribution to autism.

CONCLUSION

Based on the results of the analysis and
discussion, it was found that a history of
consumption of drugs, viral infections, prenatal
bleeding, baby's birth weight (LBW) and febrile
seizures, was not a risk history for autism in
SLB Negeri 1 Kota Parepare. However,
researchers found that the incidence of autism is
also caused by several risk factors, namely an
imbalance of the nervous system, a history of
exposure to chemicals, a history of exposure to
cigarettes, and exclusive breastfeeding for less
than six months.

Based on the results of the study, it is
recommended for pregnant women to avoid
consuming drugs other than doctor's
recommendations, avoid childbirth with action

504



by preventing pregnancy complication factors
such as preeclampsia, infectious diseases,
monitoring conditions during pregnancy,
exercising diligently, attending classes for
pregnant women. For those who haven't joined,
in order to increase their knowledge and
confidence to give birth normally , besides that
they also need to pay attention to the
environment and avoid areas that are prone to
exposure to chemicals, avoid exposure to
cigarettes and breastfeed for at least 2 years.

The main reason for not including
numeric or statistical data in this article is
because the research employs a qualitative
methodology. Qualitative methods are designed
to gain in-depth understanding of individual
experiences and potential contributing factors
to autism. In qualitative research, the focus is on
interviews, observations, and narrative analysis
rather than quantitative data that can be
measured with numbers.

This study aims to explore potential
risk factors that may play a role in autism at
SLB Negeri 1 Parepare, Indonesia. Therefore,
the information obtained is more descriptive
and narrative in nature rather than numerical or
statistical. Given the limitations of resources
and field accessibility, it is challenging to
collect statistically significant data to support
the research findings.

Additionally, qualitative research is
often used in the initial stages of research to
identify potential factors that can be further
investigated with quantitative research in the
future. Thus, this study can serve as a
foundation for future research that focuses more
on gathering statistical data.

However, adding statistical data in the
future could be a valuable addition to validate
the research findings. By combining qualitative
data obtained from interviews and observations
with quantitative data involving a larger
sample, future research can provide stronger
evidence of the relationship between specific
factors and autism in the context of SLB Negeri
1 Parepare. This would strengthen the basis for
more effective intervention and policy
measures to support children with autism and
their families.
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ABSTRACT

Batubara District is one of 33 districts/cities in North Sumatra Province with relatively high stunting
prevalence. This study aimed to determine the determinants of stunting among children under two years of age in
the Laut Tador Health Center work area of Batu Bara District in 2023. The design of this study was case-control.
The number of samples was 154 (case), and control was 154 (non-stunting). Respondents were mothers of children
under two years of age. Independent variables were chosen based on the preliminary study results in the study
area, including the mother's education, mother's knowledge, family income, history of mother on ANC visits,
history of mother taking iron tablets, history of child getting exclusive breastfeeding, and history of child getting
complementary feeding. Trained health workers and members of the researcher team collected all data. Analysis
data included univariate, bivariate analysis using chi-square and multivariate (logistic regression) analysis. The
study showed that there were significant differences between family income (p < 0.001), history of mother on ANC
visits (p < 0,001), history of a mother taking iron tablets (p=0.043), history of children under two years getting
exclusive breastfeeding (p < 0.001), and history of children under two years of getting complementary feeding
(p < 0.001) and stunting, respectively. The role of health posts (Posyandu) and village cadres should be improved
to provide information about antenatal care, taking iron tablets during pregnancy, exclusive breastfeeding, and
complementary feeding to pregnant women, including monitoring children's growth.

Keywords: Stunting, Children Under Two Years of Age, Laut Tador Health Center Work Area, Batu Bara
District, North Sumatra, Indonesia
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INTRODUCTION Globally, more than 162 million

children under five have stunted growth®°. In

According to World Health
Organization, stunting is defined as a height that
is more than two standard deviations below the
WHO child growth standards median. In early
life, stunting can occur in the first 1000 days
from conception until the child is under two
years of age'>.

The short-term impacts of stunting
include poor cognitive and educational
performance, and the long-term impacts are low
adult wages, lost productivity, and increasing
susceptibility to degenerative diseases*3%-3!,

Africa, the prevalence of stunting was 37.2%,
34.6% and 33.6% in 2010, 2015 and 2017,
respectively. This prevalence is similar to the
prevalence in Southeast Asia, which was 39.5%
(2010), 34.8% (2015), and 33.0% in 2017.
However, in America, the prevalence is lower
than in Africa and Southeast Asia, with a
prevalence of 7.9% in 2010, and 6.3% in 20172,

In Indonesia, the prevalence of stunting
among children under five years of age was
36.8%, 35.6%, 37.2%, and 30.8% in 2007, 2010,
2013, and 2018, respectively, 27.7% in 2019,
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and 24.4% in 2021*%.

In North Sumatra, the prevalence of
stunting among children under five years of age
was 28.7% in 2020 (E-PPGBM, 2020), and
25.8% (2021), and 21.2% in 2022 (SSGl, 2022).

Batubara District (Fig. 1) is one of 33
districts/cities in North Sumatra Province with
relatively high stunting prevalence in children
under five years of age. In 2018, 2019, and 2020,
2021, and 2022, the prevalence was 32.3%,
30.1%, 28.7%, 25.8%, and 21.2%, respectively®.

Based on the 2023 E-PPGBM data, the
number of children under two years of age in the
Laut Tador Health Center work area of Batu
Bara District was 428, and 36.0% (154/428)
among them were stunted.

Current stunting prevention programs in
Indonesia include taking iron tablets during
pregnancy (one tablet, minimum 90 tablets),
ANC visits (at least six times), consume animal
protein daily for babies over six months of age,
monitoring  growth  and  development,
immunisation of children five years of age at the
health post (Posyandu) every month, and
exclusive breastfeeding for six months continued
until two years of age including complementary
feeding for complement breastfeeding (MP-
AS|)2°,

This study aimed to determine the
determinants of stunting in the Laut Tador
Health Center work area of Batu Bara District,
North Sumatra in 2023.

METHOD

The Laut Tador Health Center work area
of Batu Bara District had a 3060 population, with
1504 males and 1556 females. The number of
heads of families was 978, and the population
density was 215.71 people/km2. The study was
conducted in all (ten) villages (Tanjung Prapat
Village, Laut Tador, Pelanggiran, Perk Tanjung
Kasau, Dwi Sri, Tanjung Kasau, Tanjung Seri,
Mekar Sari, Sei Simujur, and Kandangan) in the
Laut Tador Health Center work area of Batu
Bara District from May 11 to 20, 2023.

The design of this study was case-
control. The case was all (154) stunting in
children under two years of age found in the
study area in 2023 (the minimum sample size
was not calculated). Stunting is defined as
described previously by WHO?!. The number of
controls was 154 non-stunting among 274
(56.2%) children under two years in this area in
2013 that were selected by purposive sampling

(case vs. control was 1:1).

Respondents were mothers of children
under two years of age. After obtaining informed
consent, each respondent was asked to complete
a questionnaire focusing on possible risk factors
(determinants) for stunting (Fig. 2b, c). The
multiple choice questionnaire was adapted from
the SSGI (Survei Status Gizi Indonesia), 2021.
Trained health workers and members of the
reseacher team collected all data.

Independent variables were chosen
based on the preliminary study results of 40
mothers of children with stunting conducted in
the study area in March 2023, included the
mother's education, mother's knowledge of
stunting, family income, history of mother on
(frequently) ANC visits, history of mother taking
iron tablets during pregnancy, history of child
getting exclusive breastfeeding, and history of
child getting complementary feeding.

Analysis data included univariate,
bivariate, and multivariate (logistic regression)
analysis. Bivariate analysis was conducted using
Pearson’s chi-square. Fisher’s exact test was
used if one or more of the values in a 2 x 2
contingency table was less than 5. Logistic
regression analysis was performed to determine
variables associated with stunting. Based on
bivariate analyses results, all variables with p-
values < 0,25 were selected for multivariate
analysis. A p-value < 0.05 was considered
statistically  significant. Quantitative data
analysis was conducted using SPSS program
v.22 (IBM).

This study was approved by the Health
Research Ethics Committee, Sari Mutiara
Indonesia  University, Medan  (Number
2287F/KEP/USM/V11/2023 (dated July 31,
2023), and declared to be ethically appropriate in
accordance with seven WHO 2011 standards,
including social value, scientific assessment and
benefits, risks, persuasion/exploitation,
confidentiality and informed concern referring to
the 2016 CIOMS Guidelines.

RESULTS

After obtaining informed consent, each
child’s mother was asked to complete a
questionnaire focusing on possible risk factors
for stunting in children under two years of age
(Fig. 2b, c). A total of 248 respondents agreed to
complete the questionnaire.
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M Batu Bara district

Fig. 1. Maps of North Sumatra Province
showing the location of the study. North Sumatra
Province consists of 25 districts and eight cities.
The black square indicates the Batu Bara
District.

Overall (case and control), the majority
(89.9%; 223/248) of respondents had
intermediate (junior and senior high schools) to
low (no school or elementary school) education,
61.3% (152/248) had low knowledge of stunting
(includes the definition, causes, characteristics
and consequences), 66,9% (166/248) sufficient
family income, 53.2% (132/248) visited ANC
less than six times during pregnancy, 52.5%
(130/248) took iron tablets less than 90 tablets
during pregnancy, 85.2% (211/248) of the
children did not get exclusive breastfeeding (up
to 6 months), and 84.7% (210/248) of children
did not get complementary feeding.

Table 1. Response to questionnaire administered to
respondents regarding possible risk factors for stunting in the
Laut Tador Health Center work area of Batu Bara District,
2023 (n=248)
Independent variable n (%)
Mother’s education

Intermediate-low 223/248 (89.9)
High 25/248 (10.1)
Mother’s knowledge of stunting

Insufficient 152/248 (61.3)
Sufficient 96/248 (38.7)
Family income

Insufficient 82/248 (33.1)
Sufficient 166/248 (66.9)
History of mother on ANC visits

Inadequate 132/248 (53.2)
Adequate 116/248 (46.8)
History of mother taking iron tablets

Insufficient 130/248 (52.5)
Sufficient 118/248 (47.5)
History of child getting exclusive

breastfeeding 211/248 (85.2)
Insufficient 37/248 (14.8)
Sufficient

History of child getting complementary

feeding 210/248 (84.7)
Insufficient 38/248 (15.3)
Sufficient

Based on bivariate analysis results,
independent variables were selected that had a
value of p < 0.25 into the multivariate model.

The final step of multivariate analysis
(Table 3) showed that there were significant
differences between family income (p < 0.001)
(OR=5.98, 95%CI: 3.369 — 6.602 ), history of
mother on ANC visits during pregnancy (p <
0,001) (OR=3.01, 95%ClI: 4.369 — 6.602),
history of a mother taking iron tablets during
pregnancy (p=0.043) (OR=3.23, 95%Cl: 2.379 —
6.512), history of children under two years
getting exclusive breastfeeding (p < 0.001)
(OR=2.45, 95%CI: 3.329 — 5.602), and history
of children under two years of getting
complementary  feeding to  complement
breastfeeding between 6 months and 24 months
of age (p < 0.001) (OR=9.77, 95%Cl: 9.329 —
9.902) and stunting, respectively.

Table 2. The relationship between independent variables and
stunting among children under two years of age in the Tador
Laut Health Center work area of Batu Bara District, 2023

Dependent variable

Independent variable Stunting Non-stunting p-value*
n (%) n (%)
Mother’s education
Intermediate-low High 112/124 111/124 0.910
(91.8) (88.1)
12/124 (8.2) 13/124 (11.9)
Mother’s knowledge of
stunting 68/124  84/124 (67.7) 0.911
Insufficient (54.8) 40/124 (32.3)
Sufficient 56/124
(45.2)
Family income
Insufficient 82/124 0/124 (0.0) 0.002
Sufficient (66.1) 124/124
42/124 (100)
(33.9)
History of mother on ANC
visits 771124 55/124 (44.3) 0.004
Inadequate (62.1) 69/124 (55.7)
Adequate 47124
(37.9)
History of mother taking iron
tablets
Insufficient 76/124 54/124 (43.5) <0.001
Sufficient (61.2) 70/124 (56.5)
48/124
(38.8)
History of child getting
exclusive breastfeeding
Insufficient 111/124 100/124 <0.001
Sufficient (89.5) (80.6)
13/124 24/124 (19.4)
(10.5)
History of child getting
complementary feeding
Insufficient 111/124 99/124 (79.8) 0.003
Sufficient (89.5) 25/124 (20.2)
13/124
(10.5)

The dominant variable associated with
stunting among children under two years of age
in the Laut Tador Health Center work area of
Batu Bara District was the history of the child
getting complementary feeding.
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Table 3. The final stage of multivariate analysis on the
relationship between independent variables and stunting
among children under two years of age in the Tador Laut
Health Center work area of Batu Bara District, 2023

Variable coefficient S.E. DF p-value OR 95%CI

Family income 2267 3701 1 <0.001 5.98 3.369 -
6.602

History of -2.071 4830 1 <0.001 3.01 4.369 —

mother on 6.602

ANC visits

History of -0.121 0586 1 0.043 3.23 2.379 -

mother taking 6.512

iron tablets

History child -1.717 1295 1 <0.001 245 3.329 -

getting 5.602

exclusive

breastfeeding

History of 1840 1295 1 <0.001 9.77 9.329 -

child getting 9.902

complementar

y feeding

Fig. 2. Images showing height measurement
taken on a child (2a) and data collected using
questionnaires (2b, c).

DISCUSSION

This study revealed a stunting
prevalence of 36.0% (154/428) in the Laut Tador
Health Center work area of Batu Bara District.
The target for district-level stunting control
programs in Indonesia is to decrease the
prevalence of stunting to 18.4% (2022), 16.0%
(2023), and 14.0% in 2024*8

The factors associated with stunting in
this study area were family income, history of
mother on ANC visits during pregnancy, history
of mother taking iron tablets during pregnancy,
history of children under two years getting
exclusive breastfeeding, and history of children
under two years of getting complementary
feeding.

Family income

A study by Zhang et al, showed that
household social and economic factors,
including household income per capita and

maternal education, were significant predictors
of stunting in children under five. Household
income appeared to decrease the odds of
undernutrition among children in a graded
fashion (95% CI: 0.59 - 0.90)*2. The economic
situation is one of the contextual causes of
stunting®®, and there was an association between
stunting prevalence and income per capita in a
country?, Children from poor households are at
higher risk of stunting. There was an association
between family wealth and stunting. Low-
income families related to limited resources
consuming high-quality nutritional foods and
access to healthcare facilities1518.20.22.28

History of mother on ANC visits during
pregnancy

The frequency of pregnant women
visiting ANC had a significant relationship with
stunting in children under five years of age
(p=0.04) because pregnant women can get health
information on improving their health status and
children during ANC. The information also
related to breastfeeding and child-feeding
practices 2324,

History of mother taking iron tablets during
pregnancy

The risk of stunting in children 6-24
months of age increased in mothers who did not
receive iron supplementation than of mothers
who received iron supplementation during
pregnancy (OR=3.889; 95%CI. 1.071-14.126)
(Sari K. & Sartika RAD., 2023).

History of children under two years getting
exclusive breastfeeding

Optimal breastfeeding prevents more
than 823 thousand child deaths and 20 thousand
maternal deaths yearly. Children who do not
receive exclusive breastfeeding have a 2.6 times
higher risk of stunting at 0-6 months and twice
at the age of 6 to 23 months. However, in the last
three years (from 2018 to 2020), the percentage
of exclusively breastfeeding decreased from
68.7% in 2018 to 53.9% in 2020*8,

History of children under two years of getting
complementary feeding

In Indonesia, stunting increased during
the complementary feeding period from 22% at
6 months of age to 38% at 24 months of age.
Complementary  feeding refers to the
introduction of solid or semi-solid foods to
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complement breastfeeding and take place
between 6 months and 24 months of age *2°.

On the other hand, we assumed those
significant factors in this study were also likely
due to the contributions of COVID-19 pandemic
since all mothers and children were pregnant and
born during the pandemic. Since COVID-19 was
declared a global pandemic in March 2020,
social lives have been upended, and economic
activities disrupted around the world, including
in Indonesia®®. The Ministry of Health-UNICEF
Rapid Survey 2020 results revealed a decline in
essential health services at the start of the
COVID-19 pandemic. More than 75% of
Posyandu need to provide services, and more
than 41% of home visits have stopped. Most
health centres reported that less than 10% of their
services had been disrupted. However, to
confirm our assumption, further study is needed.

Maternal and child health challenges
(the mortality and morbidity of mothers,
newborns, infants, and toddlers) are closely
related to nutritional problems. Therefore, the
Indonesian government's strategy includes
improving maternal, child and reproductive
health,  accelerating  improvements  of
community nutrition to prevent and control
nutritional problems, and accelerating stunting
reduction by increasing the effectiveness of local
area-specific and integrated interventions®°,

In Batu Bara District, the local
government has implemented complementary
feeding (MP-ASI) activities and the local food
menu for children under five years has been
formulated by a nutritionist (Tenaga Gizi
Pendamping) and Indonesian  Nutrition
Association?’.

In 2022, the head of the Batu Bara
District provided regulation on convergence
priority villages for integrated stunting
reduction. Forty-one villages are included based
on the distribution of stunting in children under
five. This regulation is one of the local
government's efforts to reduce the stunting in
Batu Bara District?.

CONCLUSION

The determinants of stunting in the Laut
Tador Health Center work area in 2023 were
family income, history of mother on ANC visits
during pregnancy, history of mother taking iron
tablets during pregnancy, history of children
under two years getting exclusive breastfeeding,

and history of children under two years of
getting complementary feeding. The dominant
variable associated with stunting was the history
of the child getting complementary feeding.
Those significant factors were also likely due to
the contributions of the COVID-19 pandemic.
However, to confirm our assumption, further
study is needed.

The Recommendation is that the
commitment of multiple sectors is necessary to
implement the Regulation on Convergence
Priority Villages for Integrated Stunting
Reduction that the head of Batu Bara District
declared in 2022, particularly in complementary
feeding programs for children under two years of
age. In addition, the role of health posts
(Posyandu) and village cadres should be
improved to provide information about antenatal
care, taking iron tablets during pregnancy,
exclusive breastfeeding, and complementary
feeding to pregnant women, including
monitoring children's growth.
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ABSTRACT

The study aimed to analyze the relationship of selenium to telomere length and DNA damage that reflect
aging-related changes at the genome and cellular level. This study used the Systematic Literature Review method
to summarize evidence regarding the potential of selenium as an anti-aging agent. It was conducted in April and
May 2023. The initial stage was to identify research questions consisting of PICO (Population, Intervention,
Comparator, and Outcome). The population involved adults and intervened with selenium, did not use a
comparator, and used non-epigenetic biomarker outcomes, namely telomere length and DNA damage which reflect
aging-related changes at the genome and cellular level. The reviews were obtained from various countries,
including Sweden, France, the United States, Australia, and Brazil. The research subjects used were also diverse
and at wide intervals, ranging from young people (20-30 years) to adults (> 70 years). A total of 4 of the 7 studies
used a cross-sectional study scheme, 1 case-control, and 2 used an experimental design. Adequate selenium intake
can potentially affect telomere length and telomere length maintenance. However, the relationship between
selenium and telomere length can be affected by other factors, such as the individual's age and health conditions.
Selenium intake may be an important factor in maintaining telomere length and preventing age-related diseases.
Selenium supplementation may be beneficial for people with low selenium levels or who are at risk of age-related
diseases. Further research is needed to confirm the findings of this study and to determine the optimal dose of
selenium for maintaining telomere length.
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INTRODUCTION

The aging process is an inevitable
natural phenomenon. With increasing age,
significant physiological changes occur in the
human body, which decreases the quality of life
and physical function . Aging increases the risk
of chronic diseases such as heart disease,
diabetes, cancer, neurodegenerative disorders,
and cognitive problems 2.

Research on aging and its role in
disease development is an exciting and relevant
topic in nutrition and health sciences. One of the

interesting ingredients to study is selenium, an
essential mineral that is found in various foods
and is also widely developed as a supplement.
Selenium has an important role in antioxidant
selenoproteins for protection against oxidative
stress initiated by excess reactive oxygen
species (ROS) and reactive nitrogen species
(NOS) 3. Selenium has also been linked to a
variety of potential anti-aging effects, including
protection against oxidative damage *, immune
system enhancement °, and regulation of
important cellular functions ©.

Previously, a review of articles
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reviewing research developments and the role
of selenium in aging and aging-related diseases
was carried out in 2018 with the conclusion that
the effects of selenium on human aging and
aging-related diseases are still controversial .
The determination and use of biomarkers to
assess aging also vary, such as routine
laboratory tests, epigenetic, non-epigenetic,
also the physical ability and organ function, as
well as senescence biomarkers (to assess
changes in gene expression, enzyme activity,
modifications to proteins, or increases in
molecules production associated with oxidative
stress and cellular damage) 8. Based on previous
studies' results, non-epigenetic biomarkers are
the most frequently used biomarkers, including
telomere length, amount of DNA damage, and
mitochondrial dysfunction, which can describe
aging-related changes at the genome and
cellular level®. Aging is characterized by
telomere shortening caused by oxidative stress
(OxS); other factors, such as lifestyle, can also
cause damage to biomolecules, apoptosis, or
cell aging, which is characterized by the
emergence of age-related diseases, one of which
is Metabolic Syndrome (MetS) °.

Previous studies have shown that
selenium has potential anti-aging effects, but
the findings have been inconsistent. Some
studies have found that  selenium
supplementation can increase telomere length
and reduce DNA damage, while other studies
have found no effect. This study aims to
systematically review the literature on the
relationship between selenium and telomere
length and DNA damage. The goal is to clarify
the role of selenium in aging and to identify the
factors that may influence the effectiveness of
selenium supplementation.

METHOD

This study used the Systematic
Literature Review method to summarize
evidence regarding selenium's potential as an
anti-aging agent, conducted in April and May
2023. In the early stages of the study, research
questions were identified consisting of PICO
(Population, Intervention, Comparator, and
Outcome). The population was adults with
selenium intervention, did not use a comparator,
and the outcome used non-epigenetic
biomarkers, namely telomere length and DNA
damage which reflect aging-related changes at
the genome and cellular level.

To obtain the data results according to
this stage, it began with a data search on the
websites:
https://www.scopus.com,
https://www.mdpi.com/,
https://pubmed.ncbi.nim.nih.gov/,
https://www.sciencedirect.com/,
https://www.nature.com/,
https://www.hindawi.com/journals/.

The keywords included "Selenium and
telomere length and aging" and "Selenium and
DNA damage and aging". The article inclusion
criteria, such as the result of research published
in 2018 — 2023, in English, the population was
human, selenium intervention, and the outcome
was telomere length and DNA damage
associated with aging.

Followed by data screening to filter and
select the appropriate data based on the journal
abstracts obtained and ended with an
assessment of data quality using the website
https://rayyan.ai/. The quality of the data was
measured by the clarity of the research article
methodology, which can provide a good
chronological aspect starting from the selection
of materials and study results that were in
accordance with this article. The next step was
to develop a protocol using Meta-analysis
(PRISMA/Preferred  Reporting Hans  for
Systematic Reviews and Meta-analysis) 1°. The
data extraction process included full-text
articles and summarized information by
systematic review (Figure 1).

Additional records identified
through other sources
(n=3)

(n=185)

con/,
ournals/
| l

— Records after duplicates removed
(n=178)

Records screened Records excluded
—
(n=178) (n=164)

Full-text articles excluded,
with reasons

=7

Full-text articles assessed for eligibility
(n=14)

papnjaug

Studies included in qualitative synthesis
=7

Figure 1. PRISMA Flow Diagram.
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RESULTS

This review was obtained from various
countries, including Sweden, France, the United
States, Australia, and Brazil. The research
subjects used were also diverse and at wide
intervals, ranging from young people (20-30
years) to older people (> 70 years). A total of 4

of the 7 studies used a cross-sectional study
scheme, 1 case-control, and 2 used an
experimental design. The main variables
observed were telomere length and DNA
damage (Table 1).

Table 1. Tabulation of Data Extraction

No Source Country Selenium Research Research Main Main Finding
Subject Design Variabel

1 Opstad  Sweden  Supplements Selenium- Randomized, Telomere Supplementation with
etal. deficient double-blind, length a combination of
2022 1t Swedish placebo- selenium and

elderly controlled coenzyme Q10 for 42
people aged  clinical trial. months prevented
over 70 telomere length
years. reduction in an
elderly population in

Sweden that is

deficient in selenium.

2 Favrot French Supplements  Young age Experimental DNA o Low doses of
etal. (20-30 Damage selenium (30 nM)
2018 12 y.0) were effective in

Old age (60 protecting

-70y.0) keratinocytes in
young individuals
from damage
from UVA
exposure,

¢ Higher doses (240
nM) were
required to protect
keratinocytes.

3 Shu et United Food intake ~ Middle-aged Cross- Telomere e Increased dietary
al. 2020  States and elderly  sectional length intake of selenium
13 people linked to longer

telomeres in
adults and elderly
Americans.

e Every 20 pg
increase in dietary
intake of selenium
was associated
with an increase
in telomere length
of 0.42%.

e Dietary intake of
selenium might
play arole in
telomere length
maintenance.

4 Dhillon, Australia Selenium The 2 Case-control DNA e Increased DNA
Deo, level groups were Damage damage could be
and prostate caused by low
Fenech cancer levels of lycopene
2023 4 patients and and selenium
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healthy
people

Eating foods rich
in lycopene and
selenium could
help reduce the
risk of developing
prostate cancer
and DNA damage
caused by
ionizing radiation
and/or oxidative
stress.

de Brazil
Lima-

Reis et

al. 2022

15

Food

Subjects
were men
and women
between the
ages of 20
and 59y.0

Cross-
sectional

DNA
damage

Oxidative damage
to DNA in
individuals at
cardiovascular
risk was
influenced by
serum levels of
vitamin A,
selenium, and
DTAC
independently of
other factors
[F(6,110)=8,213;
P<0.001;
R2=0.330].
Nutritional factors
such as total
antioxidant
capacity in food,
vitamin A, and
selenium might
protect against
oxidative damage
to DNA in these
individuals.

6

Liu et United
al. 2019  States
16

Food

Adults aged
20 years or
older who
participated
in the
National
Health and
Nutrition
Examination
Survey
(NHANES)
1999-2002.

Cross-
sectional

Telomere
length

No significant
association was
found between
dietary intake of
selenium and
telomere length
in adults in the
United States.
There was a
significant
interaction with
age (P=0.02). In
individuals aged
20-44 years, the
B-coefficient of
telomere length
log, compared to
the group with
the lowest intake
of dietary
selenium, was -
0.041 (SE 0.012,
P =0.002) and -
0.033 (SE 0.018,
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P =0.07) for the
middle group and
the highest intake
of selenium,
respectively.

e  The relationship
between dietary
selenium intake
and telomere
length differed
significantly by
age group,
suggesting that
higher selenium
intake may
prevent telomere
shortening in
older adults but
not in younger or
middle-aged
adults.

7 Gonget United
al. 2023  States
17

Food intake  Age >45y.0
and <45 y.0

Cross- Telomere o Low (<50 pg/day)
sectional length and high (> 250
pg/day) selenium
intake did not
significantly
associate with
telomere length in
diabetic patients.
e Selenium intake in
the 0-250 pg/day

range was
associated  with
increased

telomere length in
diabetic patients,
especially in the
female
population.

Selenium, Telomere Length, Aging

Telomere length is related to the aging
process. Telomeres are protective structures at
the ends of chromosomes that shorten each time
somatic cells (body cells) replicate 8. Short
telomeres indicate that the cell has lost its
ability to replicate *°. As a result, cells enter the
senescence (aging) stage or experience cell
death. Telomere shortening indicates cell aging
and can affect cell function and integrity 2.
Telomere length decreases proportionally with
age in humans, and fetal cells or tissues have
longer telomeres than adult somatic cells . In
addition, telomere shortening is also associated
with the risk of chronic age-related diseases,
such as heart disease, diabetes, cancer, and
neurodegenerative conditions %2 Telomere
shortening can accelerate the cellular aging

process 2, increases cell susceptibility to
damage and stress %, and interfere with normal
cell function 2.

Telomere shortening can be inhibited
by lifestyle modifications such as diet and
physical activity with the potential to reduce the
rate of telomere shortening or at least prevent
excessive telomere reduction. An antioxidant-
rich diet has been linked to longer telomeres.
Antioxidants play an important role because
they can slow down the aging process and
prevent diseases caused by oxidative stress;
besides, various nutrients such as vitamins B12,
A, C, and E, selenium, zinc, magnesium, and
PUFAs have been linked to DNA protection
(telomere integrity). Subjects who followed a
diet with higher intakes of fruits, vegetables,
nuts, fish, poultry, and whole grains reported
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lower markers of inflammation, oxidative
stress, and longer telomeres?.

One of the diet choices to inhibit the
rate of telomere shortening is selenium intake.
Several studies show a link between selenium

and telomere length, namely: 1) Seleme
supplementation research in an elderly
population in  Sweden  shows that

supplementation with a combination of
selenium and coenzyme Q10 for 42 months
prevents a decrease in telomere length in a
population that is deficient in selenium 2,
Dietary intake of selenium in adults and the
elderly in America found that increased intake
of selenium in the diet is associated with longer
telomeres, and this study also suggests that
adequate dietary intake of selenium may
contribute to the maintenance of telomere
length 6. Additionally, other studies have
shown that higher selenium intake appears to be
more associated with telomere length
maintenance in older adults but not in younger
or middle-aged adults . However, low (< 50
ug/day) and high (> 250 pg/day) selenium
intake did not have a significant association
with telomere length in diabetic patients 7.
Later, other studies have shown that proper
selenium levels in the body can help reduce the
risk of inflammation and improve adult survival
2! The average dietary intake of selenium in the
United States ranges from 93 micrograms in
women to 134 micrograms in men, compared to
only 40 micrograms per day in Europe (the
recommended daily amount for adults in the
United States is 55 micrograms per day) .

' TrxR
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|
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Thus, telomere shortening is linked to
cellular senescence and the risk of age-related
diseases. Lifestyle modifications, including
adequate selenium intake, can affect telomere
length and maintenance. However, the
relationship between selenium and telomere
length can be affected by other factors, such as
the individual's age and health conditions.

Selenium, DNA Damage, Aging

DNA damage is one factor contributing to
the aging process, both natural aging and/or
aging influenced by external factors. DNA
damage can cause mitochondrial dysfunction,
impaired autophagy, altered metabolism, and
trigger cell aging 2°. One mechanism related to
DNA damage with aging is oxidative stress.
Oxidative stress occurs when the balance
between free radical production and the ability
of cells to fight free radicals is disturbed. In
aging, the body's antioxidant system tends to
decrease so that the level of free radicals that
damage DNA increases.

Figure 2 shows that selenium is required
for the synthesis of selenoproteins, which are
included in the cellular antioxidant system.
Selenoprotein acts as an antioxidant enzyme
that can inhibit the production of free radicals,
thereby helping to protect cells from oxidative
damage caused by free radicals. Adequate
selenoprotein levels, selenium can help reduce
the level of free radicals in cells, thereby
reducing the risk of DNA damage caused by
free radicals *. Thus, selenium acts as a nutrient
that protects DNA from oxidative damage.

—e

Post-
?7?7? translational

modifications

Glycosylases
activities

I P53**

DNA repair capacity

1!

** reduced form; TrxR: Seleno Thioredoxine reductase

Figure 2. Mechanisms of selenium in DNA damage repair

The results showed that low doses of
selenium (30 nM) were effective in protecting
young keratinocytes from UVA damage,

whereas higher doses (240 nM) were needed to
protect aged keratinocytes!?2.  Selenium
supplementation is a strategy to fight aging and
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signs of aging on the skin by protecting skin
cells from DNA damage. Then, a deficiency of
selenium and lycopene (carotenoids in
tomatoes) can exacerbate DNA damage and
increase the risk of prostate cancer 4 In
addition, there is a relationship between
selenium levels in the body and the level of
DNA damage caused by oxidative stress in

individuals with different cardiovascular risks
15

CONCLUSION

Adequate  selenium intake can
potentially affect telomere length and telomere
length maintenance. However, the relationship
between selenium and telomere length can be
affected by other factors, such as the
individual's age and health conditions. Then,
intake of selenium through food or
supplementation is one effort to protect DNA
from oxidative damage, slow the aging process,
and reduce the risk of related diseases.

Selenium intake may be an important
factor in maintaining telomere length and
preventing age-related diseases.  Selenium
supplementation may be beneficial for people
with low selenium levels or who are at risk of
age-related diseases. Further research is needed
to confirm the findings of this study and to
determine the optimal dose of selenium for
maintaining telomere length.
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ABSTRACT

Hypoxemia in Corona Virus 19 patients requires supportive and rehabilitative treatment. PP is a technique
that is considered to be safe for improving patient oxygenation. This review aimed to determine a cumulative effect
of PP on oxygenation status in COVID-19 patients.The method used The search was carried out independently
and systematically on the ProQuest, PubMed, Science Direct, Google Scholar and Semantic Scholar databases
from January 2020, until June 2022. Article screening was carried out through 3 stages: screening duplicate
articles, titles and abstracts, and full-text screening by the expected criteria with preferred Items for PRISMA
Standards. The quality assessment of the article uses the Joanna Briggs Institute (JBI) checklist form and the
Review Manager software. The results A total of 323 articles were evaluated using an RCT or Quasi Experiment
design with a control group. It was found that PP had an influence on changes in the value of the ROX index,
Pa02/ FiO2 Ratio, SPO2, and SaO2 / FiO2 Ratio with p-value 0.05. Qualitatively, several positive results were
obtained from the synthesis of each research. PP was assessed using a ventilation-perfusion matching mechanism
in increasing oxygenation and preventing lung injuries.lt is concluded that PP was considered safe even though it
caused side effects but it could still be done with good monitoring from health providers.

Keywords : Covid 19, Prone Position, Systematic Review, Meta-Analysis
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INTRODUCTION "happy hypoxia" . Given the unique nature of
this problem, the appropriate response from
management must be quick and precise. The
severity of the disease or the patient's clinical
condition is used to determine how the disease
should be managed. Patients with mild

symptoms can live on their own with the help of

The Corona Virus 19 pandemic that
began in 2020 is a global problem. The WHO
reported 425 million Corona Virus 19 cases and
5.89 million fatalities by February 2022 *. The
Indonesian Ministry of Health reported 5.2

million confirmed cases and 146 thousand
deaths until February 2022. Corona Virus 19
symptoms range from asymptomatic to mild
discomfort without viral pneumonia or hypoxia
2. According to the CDC, Corona Virus 19
patients may experience loss of smell and taste
(Anosmia), rapid decreases in oxygen
saturation without shortness of breath, or

some supportive treatments. Patients who have
moderate to severe symptoms should be
hospitalized and well-monitored*. However, the
patient's oxygenation situation worsens due to
the extremely high rate of therapy failure*®.
COVID-19 with hypoxaemia require
supportive and rehabilitative therapy to reduce
the severity of their symptoms and the risk of
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death. Rehabilitative supportive treatment for
Corona Virus 19 individuals with severe
symptoms involves posture management,
breathing exercises, and Neuromuscular
Electrical Stimulation (NMES), including
Prone  NMES. Positioning oxygen-boosting
treatment® . Prone position (PP) has been the
subject of numerous studies to see whether it
improves the oxygenation levels in COVID-19.
This is a constraint due to the fact that the
measurement will be affected by the variety of
study methods.

A study revealed a significant increase
in oxygen saturation during days 1-3 (P<0.01)
and PaO2: FiO2 increased significantly on days
4-7 with a value of P<0.05’. While another
study reported that there was an increase in
SPO2 in the first 10 minutes from 91.09% to
95.30% and increased to 95.48% in the next 30
minutes®. Similar findings were obtained from
studies that claimed that PP had an impact on
the oxygenation of Corona Virus 19 patients -
11 Numerous studies have shown positive
effects on oxygenation status; however,
practitioners face challenges in determining
which evidence should be used as a reference
basis for decision-making concerning health
services for COVID-19 patients who
experience oxygenation disorders due to the
wide variation in the application of PP and the
quality of diverse research and diverse methods.
For this reason, a Systematic Literature Review
(SLR) or Meta-Analysis of these studies is
necessary to ascertain usage trends and the
impact of prone positions on patient
oxygenation. Some of the studies that have
conducted SLR and meta-analysis include the
research of Chua, et al., Li, et al., Reddy, et al.,
and Tan, et al. including the types of Cohorts,
RCT and Quasi-Experimental research?°
Research of Barone-adesi, et al. and Pb, et al.
only includes cohort studies while cohort
research is observational'®” . Thus, this review
aimed to determine a cumulative effect of PP on
oxygenation status in Corona Virus 19 patients.

METHOD

Design

Preferred Reporting Items for PRISMA
standards for systemic reviews and meta-
analyses criteria, the research employs a variety
of systematic literature reviews and meta-
analyses.

Study criteria and search strategies

The following keywords were used in
the search on the databases of Proquest,
Pubmed, Science Direct, Google Scholar, and
Semantic Scholar.: (1) "Corona Virus OR
nCoV-2 OR Covid-19 OR SARS-Cov2"; (2).
(3) "Oxygenation Status OR Oxygenation OR
Respiratory OR Respiration"; "Prone Position
OR Prone Positions OR PP OR Awake Prone
Position". The inclusion criteria for study
articles are as follows: adult patient population
with  Corona Virus 19 and impaired
oxygenation status; PP interventions; RCT or
guasi-experimental design with a control group;
publication between January 2020 and June
2022; and original research. Article screening
was carried out through 3 stages: screening
duplicate articles, titles and abstracts, and full-
text screening by the expected criteria.

Data extraction

Two reviewers independently extracted
the following data using a standard form created
by the investigator, utilizing the unique code
assigned to each eligible study.

Risk of Bias Assessment

Two reviewers critically appraised all
included papers using the JBI standard critical
appraisal checklist for experimental design
(http://www.joannabriggs.org/).

Data analysis

Cochran's Q was used to test for
heterogeneity, and the 12 statistic was used to
characterize it; values of 25%, 50%, and >75%
indicate low, moderate, and high degrees of
heterogeneity. When 12 was greater than 75%,
a random-effects model was chosen to
summarize the results. To handle the diversity,
we ran some subgroup analysis.

RESULTS

The search yielded 323 articles, which
were then screened and subjected to a feasibility
test. The results showed that all 25 articles were
feasible. The 25 articles were then subjected to
a qualitative and quantitative synthesis, with as
many as 25 entering the qualitative synthesis
stage and only 11 entering the quantitative
synthesis stage due to 14 being ruled ineligible
for the quantitative analysis stage (Figure 1).
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Figure 1. PRISMA Flow Chart

Study Characteristics

A total of 25 articles were screened and
declared eligible for entry at the data analysis
stage. A total of 15 (60%) research articles were
RCT-designed and another 10 (40%) were
quasi-experimental. Each study used a different
sample size of 14 (56%), which used a sample
size of <50 respondents. Based on the use of
intubation, as many as 22 articles (88%)

intervened in the non-intubated population. For
the duration of PP used, most studies applied PP
>4 hours (36%) and unspecified (36%) in the
sense of adjusting the ability of respondents,
while the other 28% applied PP in a period of
<4 hours. The oxygenation parameters found in
each study were very diverse, but most used the
oxygenation parameters SPO2/FIO2, SPO2,
and PaO2 (Table 1).
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Table 1. Characteristics of included study

Name of Countr  Study Sample size  Intervention Control Group  Characteristics of Pronation Administration Outcome
Researcher y Design Group Respondents
(Year)
Erhmann, et al Canada, RCT 1126 567 559 Adult patients with acute Patients were instructed and Sp02, FiO2, respiratory rate, and ROX
(2021) Francis, Respondents Respondents Respondents hypoxaemic respiratory assisted to perform PP as long  index increased significantly during the first
Ireland, received a prone received failure due to CORONA and as often as possible. PP session.
Mexico, position standard care VIRUS 19 and requiring
USA, intubation
Spain
Taylor, et al United RCT 40 27 Respondents 13 Respondents  Adult patients declared PP is carried out for at least Sa02/Fi02 Patients in the UC
(2020) States Respondents received Awake received CORONA VIRUS 19 with 48 hours or until there is an Intervention group had a median S/F
PP standard care oxygen saturation >93% indication of intubation, After ratio of 216 compared
without requiring transfer to the ICU unit, Mean = 233% to 253 in the APPS
mechanical ventilation hospital discharge, or death. SD = 63% group.
Control
After
Mean = 224%
SD = 104%
Johnson, et al United RCT 30 15 Respondents 15 Respondents  Adult patients with PP was performed during the  The change in PaO2/FiO2 at 48 h was
(2021) States Respondents performed PP received confirmed Corona Virus 19  day every 4 hours for 1-2 significantly worse in the PP group
standard care non-intubation hours or as long as tolerated compared to the usual care group.
and at night. .
Rosen, et al Sweden RCT 75 36 awake prone 39 Respondents  Adults with confirmed PP was performed 16 hours PP technique improved posture but did not
(2021) Respondents position (APP) received Corona Virus19 were per day for 30 days. reduce intubation.
standard care given a high-flow nasal
cannula or non-invasive
ventilation, as well as a
PaO2/ratio FiO2 of 20 kPa.
Kharat, et al Switzerl RCT 27 10 Respondents Respondents 17  Patients diagnosed with PP is instructed every 4 hours  PaO2/FiO2 Coronavirus 19 patients
(2020) and Respondents did Self-prone standard care Corona Virus 19 and not as long as the respondent can ~ Ratio on low-flow oxygen
respondents using mechanical and is measured every 24 Intervention therapy had a clinically
ventilation hours. After significant decrease in
Mean = 99% oxygen flow when lying
SD =27.2% self-prone. Median
oxygen flow was 1.0 L
Control minl and
After saturation/inspiration
Mean = 93.2% oxygen ratio fraction
SD = 25% was 390 in the PP group
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ROX
Intervention
Before
Mean = 3.2
SD=0.8
After
Mean = 7.3
Sb=14
Control
Before
Mean = 3.4
SD=0.5
After
Mean =5.2
SD=0.9

and 336 in the control
group.

Jayakumar, et
al (2021)

RCT 30
Respondents

India 30 Respondents
self-prone for 6

hours per day

30
Respondents’
standard care

Adults with non-intubated
Corona Virus 19
pneumonia who have
developed acute hypoxic
respiratory failure.

Patients performing PP for at
least 6 hours a day
(cumulative)

PaO2/FiO2
Intervention
Before

Mean = 198.6%
SD =126.1%
After

Mean = 198.5%
SD = 87.6%
Control

Before

Mean = 201.4%
SD =118.8%
After

Mean = 171.7%
SD =100.6%

No significant
difference in fluid
balance, length of stay,
respiratory escalation,
drug use, or mortality
between groups.

Gad, etal
(2021)

RCT 30
Respondents

15 Respondents
prone position

Egypt

15 Respondents
using NIV

Adult patients (>18 years)
diagnosed with CORONA
VIRUS 19 without
intubation

Both PP and NIV last for 1 to
2 hours according to patient
tolerance in each session with
3 hours apart during waking
hours

Pa02
intervention
Pre

Mean = 126
mmHg

SD =21 mmHg
Mean = 107
mmHg

SD =12 mmHg
Control

Before

Mean = 123.5

PP or NIV raised mean
sa02 and paO2 to
93.9% and 107.12
mmHg, respectively,
while NIV had a lower
mean pacO2 and 20%
ICU mortality.
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mmHg

SD =225
mmHg
After
Mean = 129
mmHg
SD =11 mmHg
Fralick, et al. al (2022) Canada RCT 248 126 Respondents 122 Adult patients with PP was performed at 72 hours  SaO2/FiO2 The
Respondents prone to group Respondents in  confirmed or diagnosed first and continued according  Intervention median
the control Corona Virus 19 and to the patient's ability within 7 Before (IQR) SIF
group (standard  requiring supplemental days Mean = 300,7% ratio after
care) oxygen (up to 50% SD =21.6% 72 hours
inspired oxygen fraction) After is 336
and non-intubation Mean =331.5%  (216-438)
SD =64.1% PP and
Control 336 (232-
Before 443)
Mean = 304% controls,
SD =20.7% with no
After difference
Mean = 336 between
mmHg the two
SD =91 mmHg  groups.
Garcia, et al (2021) Spain RCT 286 173 Respondents 113 respondents  Adult patients with Patients are recommendedto ~ The increased flow rate of
Respondents doing self-prone receiving usual  confirmed or suspected be in PP for up to 12 hours oxygen supplementation but
position care CORONA VIRUS 19 per 24-hour period (up to four  not known to be due to
being treated in a medical times a day for 1-2 hoursata  clinical deterioration or
ward or planned to be time and at night for as long provided to facilitate
treated in a medical ward. as possible. increased activity (eg,
physical therapy
participation).
Estarda, et al (2022) Mexico RCT 430 216 respondents 214 respondents  Patients >18 years of age Patients in the intervention Decreased pulmonary
Respondents underwent APP received with reverse-transcriptase  group were instructed to ultrasound score 2 in 3 the

standard care

polymerase chain reaction
(RT-PCR) confirmed
COVID-19, and pulse
oximetry (Sp02) <90%
despite receiving oxygen at
15 L/min via a non-
rebreather

perform APP as best they
could with a target of at least
1 hour/day for 28 days

first day was associated with
treatment success, with APP
group having more treatment
outcome and shorter length of
stay.
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Rossi, et al (2022) Italy Quasi- 25 25 Respondents No control Adult patients with Patient was in supine position ~ PaO2/FiO2 increased from
Experimenta Respondents  underwent a group confirmed COVID- 19, for 5 minutes, then pronation ~ supine to prone, resulting in a
change in supine were admitted to the ICU for 5 minutes. balance between dorsal and
and pronation and undergoing NIV ventral atelectasis.
position
Sryma, et al (2021) India Quasi- 45 30 Respondents 15 respondents  Subjects with confirmed The position maintained at Respiratory Rate At 30
Experimenta Respondents in the prone received Corona Virus 19 RT-PCR least 2 hours per session and Intervention minutes
position standard care nasopharyngeal swabs had  with a target duration of 8 Before of
oxygen saturation (Sp0O2) hours/day Rox proning
<94% non-intubated Prone Intervention initiation,
Before there was
Mean = 8.5 a
SD=23 significan
After t
Mean =12.4 difference
SD =45 in ROX
Control index
Before between
Mean = 7.3 cases and
SD =26 controls.
After At 12
Mean = 6.4 hours,
SD=3.0 respirator
SPO2 y rates
Intervention per
Before minute
Mean = 92.4% and ROX
SD =2.8% index
After were
Mean = 95 ,3% significan
SD =2.3% tly
Control different
Before between
Mean = 94.1% the two
SD =4.3% groups.
After
Mean = 93.9%
SD =8.1%
Page, et al (2022) UK RCT 52 26 Respondents 26 Respondents  Respondents were Adult Patients were randomised to PaO2/Fi02 There
Respondents engaged in engaged in patients with confirmed receive either 16-hour Intervention was no
prolonged PP traditional PP CORONA VIRUS 19 and (traditional) or 24-hour Before significan
endotracheal intubation (prolonged) PP for 96 hours Mean = 99.0 t
SD=27.2 difference
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After in
Mean = 145.7 respirator
SD =40 y
Control mechanis
Before m in the
Mean = 93.2 two
SD=25 groups
After after 96
Mean = 143 hours
SD=614
Kaur, et al (2021) America RCT 125 92 Respondents’ 33 Late Awake  Adult patients with Corona  The patient was instructed in Sa02/Fi02 The late
Respondents early awake PP Confirmed Virus 19 and receiving a prone position as long as it Intervention APP
positioning high-flow nasal cannula could be tolerated, performed  Before group had
(HFNC) oxygen therapy every day for 28 days Mean = 138.2 a lower
and non-intubation SD=15 ROX
After index
Mean = 167.4 than the
SD=22 early APP
Control group, but
Before no
Mean = 157 significan
SD=16.4 t
After difference
Mean = 140.1 in
SD=195 SpO2/FiO
ROX 2 ratio.
Intervention
Before
Mean = 3.2
SD=0.8
After
Mean = 7.3
Sh=14
Control
Before
Mean = 3.4
SD=05
After
Mean = 5.2
SD=0.9
Friedman, et al (2021) UK RCT 18 15 Respondents 3 Respondents Adult patients >18 years Maintenance-PP during As many as 14% of patients
Respondents with confirmed Corona scheduled hours does not in the intervention arm

Virus 19, requiring

require awakening.

required some improvement
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supplemental oxygen and
not intubated

in respiratory-related care.

Hafez, et al (2022) Egypt RCT 52 26 Respondents 26 respondents  Respondents were adult Both groups with different PaO2/Fi02 Extending
Respondents in the 24-hour in the 16-hour patients with confirmed durations of 16 hours and 24 Intervention the
proning group proning group Corona Virus 19 and hours Before duration
undergoing mechanical Mean = 78.9 of the PP
ventilation SD=30.8 from 16
After hours to
Mean = 125.38 24 hours
SD =33.42 was
Control associated
Before with an
Mean = 83.8 increase
SD =30.8 in Pa02,
After PaO2/FiO
Mean = 111.23 2 in static
SD =42.22 lung
PaO2 complian
Intervention ce and an
After insignific
Mean = 71.23 ant
SD =39.97 change in
Control extubatio
After n rate.
Mean = 34.38
SD =30.91
Darban, et al (2022) Iran Quasi- 30 15 Respondents 15 Respondents  Adult patients aged 18-70 PP was performed 6 hours per PaO2 Interventi
Experimen Respondents performed PP were in the years diagnosed with day for 3 days. Intervention on
t supine position ~ Corona Virus 19 and Before resulted
experiencing acute Mean = 59.13 in
hypoxaemia. SD =12.53 significan
After t changes
Mean = 68.15 in Pa02
SD =17.55 and
Control PA/FiO2
Before values
Mean = 52.90 after 3
SD =4.36 days, with
After mean +
Mean = 56.73 SD Pa02
SD =48 56.73 +
PaO2/FiO2 4.80
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Intervention Supine

Before vs. 68.15
Mean =59.13 + 17,55
SD =1253 PP.
After
Mean = 68.15
SD =17.55
Control
Before
Mean = 52.9
SD =4.36
After
Mean = 56.73
SD=438
Cammarota, et al (2022) Italy Quasi- 20 10 Respondents 10 Adult patients diagnosed Prone position is given for 1 Respiratory Rate  Change to
Experimen Respondents prone to Respondents’ with Corona Virus19 and hour then in the supine Intervention pronation
t positioning supine position  admitted to the intensive position, repeated for 48 After worsened
care unit (ICU) for hours Mean = 26 comfort
hypoxaemia and underwent SD=23 score and
NIV Control increased
After diaphrag
Mean = 26 m
SD =117 thickenin
SPO2 g.
Intervention
After
Mean = 97.75
SD =0.82
Control
After
Mean = 95.7
SD =0.82
Alhazani, et al (2022) Canada, RCT 400 205 Respondents 195 Patients aged 18+ with The target duration of the Oxygenation was a responder
Kuwait, Respondents prone to Respondentsto  COVID-19 and an oxygen  prone position is 8-10 characteristic in the prone
Saudi positioning position other requirement of at least hours/day with breaks. position group and control
Avrabia, and than pronation 40%. group.
the USA
Qian, et al (2022) United Quasi- 501 258 Respondents 243 Adult patients with acute Patient instructed to perform On day 3, the aOR was 1.22
States Experimenta Respondents  received PP Respondents hypoxaemic respiratory PP as often and consistently (95% Crl: 0.88-1.70; P=.12),
received the failure without mechanical  as possible. and on day 4, it was 1.39
usual care ventilation receive NIV. (0.99-1.94; P=.03).
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Sartini, et al (2020) Italy Quasi- 15 15 Respondents No control Adult patients with acute Duration of prone position 60  All patients' respiratory rates
Experimenta Respondents group hypoxaemic respiratory minutes for 14 days. decreased during and after
failure without mechanical pronation (P 0.001), and their
ventilation receive NIV. SpO2 and PaO2:FIO2 ratios
improved.
Elharar, et al (2020) France Quasi- 24 4 (17%) did not There is no Adult patients with Corona  Target-PP is 3 hours but Patients who sustained PP for
Experimen Respondents tolerate PP for control group Virus 19 non-intubated adjusted according to the 3 hours or more had a mean
t more than one oxygen supplementation. respondent's tolerance level. Pa02 of 73.6 before and 94.9
hour, 5 (21%), 1 during PP, similar to before
to 3 hours, and 15 and after resupination.
(63%) tolerated
more than 3hours.
Thompson, et al (2022) USA Union  Quasi- 25 13 Respondents 12 Respondents  Adults with CORONA PP was performed by SpO2 increased significantly
Experimenta Respondents VIRUS 19 have acute respondents as long as after one hour of PP, with a
hypoxaemia and tolerated up to 24 hours range of 1%-34% (median
spontaneous breathing. SE, 7%; 95% ClI, 4.6%-
9.4%).
Taboada, et al (2020) Spain Quasi- 29 29 Respondents No control Non-ICU adult patients Patients were told to perform PP significantly increased
Experimen Respondents group with Corona Virus 19 prone positions for at least blood oxygen (Sp0O2, PaO2,
t thirty minutes three times per  and PaO2/FiO2) in 23 (79%)
day, or as tolerated by the individuals and 18 (62%)
patient. overall, and increased
PaO2/FiO2 (242-107; P =
0.0072).
Tu, et al (2020) China Quasi- 9 9 Respondents No control Adult patients diagnosed PP is done 2 times aday for2 PP combined with HFNC can
Experimen Respondents group with Corona Virus 19 with  hours or according to the improve oxygenation and

t

severe hypoxaemia and

using HNCF

ability of respondents

potentially avoid mechanical
ventilation, with mean blood
oxygen saturation increasing
from 90%2% to 96%3% and
carbon dioxide partial
pressure decreasing from 477
to 395 mmHg.
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The effect of prone position on oxygenation status

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Cammarota 2021 (RR) 26 23 100 2618 10 288% 000[1.81,181]
Kharat 2021 (RR) 20 1.6 10 206 17 17 576% -0.50[1.78, 0.78]
Sryma 2021 (RR) 238 34 30 275 4B 15 137% -370[6.33,-1.07] —
Total (95% Cl) 50 42 100.0% -0.79[-1.76,0.18]
Heterogeneity. Chi*= 5.64, df= 2 (P = 0.06), F= 65% -50 : 1*0 ! 150 250
Testor overal effect 2= 1.60 (7= 0.11) Favours [experimental] Favours [control]
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Fralick 2022 (SIF) 331 641 126 336 91 122 129% -5.00[-24.65, 14.65] — %
Kaur 2021 (S/F) 167 22 92 140 18 33 798% 27.00[(19.11,34.89) '.'
Kharat 2021 (SIF) 378 37 10 347 3BI 17 6.0% 31.00(213, 59.87)
Taylor 2021 (SiF) 233 83 27 224 104 13 13% 9.00[52.33 7033
Total (95% CI) 255 185 100.0% 22.88[15.83,29.93] L
Heterogeneity: Chi#= 9.28, df= 3 (P = 0.03); F= 68% ?_1 0 -EED X 550 100:

Testfor overall effect Z=6.36 (P =< 0.00001)

Favours [experimental] Favours [control]

Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Cammarota 2021 (SPO2) 977 08 10 957 08 10 87.3% 2.00[1.30,2.70]
Styma 2021 (SP02) 953 23 30 938 B1 15 27% 1.40[2.78 559
Total (95% CI) 40 25 100.0% 1.98[1.29,2.68] \
Heterogeneity: Chi#= 0.08, df= 1 (P= 0.78); F= 0% _250 _1*0 5 110 250
Testfor overall effect. 2= 5.62 (P < 0.00001) Favours [experimental] Favours [control]

Experimental Control Mean Difference Mean Difference
Studyor Subgroup ~ Mean  SD Total Mean  SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Darban 2022 (FAOZ) 6815 1756 15 6673 48 15 344%  11.42[221, 20.63)
Gad 2021 (Pa02) 107 12 15 129 11 15 346% -2200(30.24,-13.76) i
Hafez2022 (FAOZ)  71.23 3997 26 3438 3081 26 31.0% 36.85(17.43,56.27) ++
Total (95% CI) 56 56 100.0%  7.75[-22.80,38.31]

Heterogeneity. Tau? = 684.94: Chi*= 46.03; df= 2 (P < 0.00001); = 96%
Testfor overall effect Z=0.50 (F = 0.62)

200 00 0 100 200
Favours [experimental] Favours [control]

Experimesntal Control léean Difference Mean Difference
Study or Subgroup Mean SD Tolal Mean SD Tofal Weight IV, Fixed, 95% (1 IV, Fixed, 95% Cl
Darban 2022 {PiF) 2078 33 15 27017 218 15 443% 27.73[7.40,48.08) —
Hafez 2022 {P/F) 12538 3342 15 11123 4222 15 246% t415H1210, 41.40] T
Javabumar 20 (PF) 1985 876 30 1717 1006 30 60% 268012093 7453 T - —
Page 2022 {FIF) 1457 40 26 142 614 1B 231% 270}2547 3087 o
Total (95% 1) ) 86 100.0% 1854 [5.01,32.06] $
Hetercgeneity Chi*=221, df=3{P=053); P=1% 0 N

Test for overall effect 7= 268(P= 0.007)

Favours [espenmentall Favours [contod
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Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV,Random,95% Cl IV, Random, 95% CI
Kaur 2021 (ROX) 73 14 82 5208 33 540%  210[1.68 252
Syma 2021 (ROX) 124 45 30 64 3 15 460%  6.00[3.79,8.2] |
Total (95% CI) 122 48 100.0%  3.89[0.08,7.70]
Heterogeneity. Tauf= 6.94: Chi*=11.52, df=1 (P = 0.0007); F=§1% -5'0 '2'5 ﬁ 215 510

Testfor overall effect: 2= 2.00 (P = 0.05)

Figure 2. Forest plot for the effect of prone position

PP is predicted to have a P-Value of
0.05 or less on changes in the ROX Index,
PaO2/FiO2 Ratio, SPO2, and SaO2/Fi02
Ratio. Additionally, the heterogeneity value
in the PaO02 and ROX Index parameters,

Difference effect of Prone based on Positioning Duration

Experimental Control Mean Difference

Study or Subgroup  Mean _ SD_Total Mean  SD_Total Weight IV, Fixed, 95% CI_
1.5.1 Tidok Ditentukan

kaur 2021 (8/F) 167 22 92 140 19 43 79.8% 27.00[19.11, 34.809)
Subtotal (95% CI) 02 33 79.8% 27.00([19.11, 34.89]
Hataroganaity: Not applicabla

Testfor overall effect Z=6.71 (P « 0,00001)

1.5.2 =4 Jam

Fralick 2022 (8/F) 331 640 126 336 U1 122 128% -6,00 24,66, 14.66]
Kharat 2021 (8/F) are 3ar 10 347 369 17 f.0% 31.00(2.13,6987]
Taylor 2021 (SIF) 293 63 27 224 104 13 1.9%  9.00 (62,33, 70.23]
Subtotal (95% CI) 163 162 20.2%  6.57 [-9.14, 22,27
Hetarogenelty: Chi®s 409 df« 2 (P« 0.13); "= 51%

Tastfor overall effect, Z= 082 (P = 0.41)

Total (95% CI) 255 185 100,0% 22.88[15.83, 29.93]

Hetarogeneity, Chi*= 028, df= 3 (P = 0.03), F= 60%
Tostfor overall effect: Z= 6,36 (P « 0.00001)
Tastfor subaroun diffarancas: Chi*s 5§20, df= 1 (P = 0.02), 1*= 80.68%

Favours (xperimental]  Favours [control]

specifically 12, was high, meaning that the
model employed in the meta-analysis was
significantly different (Figure 2).

Mean Difference
1V, Fixed, 95% CI

=
>

g

<>

}
|
1

100 -a0 ) 5
Favours [exparimental] Favours [control)

100

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.7.1 <4 Jam
Gad 2021 (Pa02) 107 12 15 129 1M1 15 346% -22.00([-30.24,-13.76) L
Subtotal (95% CI) 15 15 34.6% -22.00[-30.24,-13.76] ¢
Heterogeneity: Mot applicable
Testfor averall effect. Z=5.23 (P < 0.00001)
1.7.2 >4 Jam
Darban 2022 (PAD2) 68.15 1755 15 5673 48 15 344% 11.42[2.21, 20,63
Hafez 2022 (PAO2) 71.23 3997 26 3438 3091 26 31.0%  36.85[17.43 56.27] &'
Subtotal (95% Cl) L 41 654%  22.64[-2.11,47.39]
Heterogeneity: Tau®= 263.21; Chi*=5.38, df=1 (P =0.02); F=81%
Testfor averall effect Z=1.79 (P = 0.07)
Total (95% Cl) 56 56 100.0%  7.75[-22.80,38.31] ?

Heterogeneity: Tau®= 684.94; Chi*= 46.03, df= 2 (P < 0.00001); F= 96%
Testfor averall effect: Z=0.50 (P = 0.62)
Testfor subaroup differences: Chi#=11.25, df=1 (P = 0.0008), F=91.1%

200 <100 0 100 200
Favours [experimental] Favours [control]
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Mean Difference

Mean Difference
IV, Random, 95% CI

Experimental Control
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl
1.8.1 Tidak Ditentukan
Kaur 2021 (ROX) 73 14 92 52 09 33 540%
Subtotal (95% CI) 92 33 54.0%

Heterogeneity: Not applicable
Testfor overall effect: Z=9.81 (P < 0.00001)

1.8.2 <4 Jam
Styma 2021 (ROX) 124 45 30 B4 3 15 46.0%
Subtotal (95% CI) 30 15  46.0%

Heterogeneity: Not applicable
Testfor overall effect: Z=5.31 (P < 0.00001)

Total (95% ClI) 122 48 100.0%
Heterogeneity: Tau®= 6.94; Chi*=11.52, df=1 (P=0.0007); F=91%
Test for overall effect Z= 2.00 (P = 0.05)

Testfor subgroup differences: Chi*=11.52, df=1 (P = 0.0007), F=91.3%

2101[1.68,2.52)
2.10[1.68,2.52] |

6.00[3.79, 8.21] B
6.00[3.79, 8.21] ¢
3.89[0.08, 7.70] |0

A0 225 0 25 AD
Favours [experimental] Favours [control]

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
1.3.1>4 Jam
Kharat 2021 (RR) 20 16 10 205 1.7 17 57.6% -050[1.78 0.78)
Sryma 2021 (RR) 238 34 30 275 46 15 137% -3.70[6.33,-1.07] — %
Subtotal (95% Cl) 40 32 71.2% -1.11[-2.26,0.04] L J
Heterogeneity: Chi*= 461, df=1 (P=003); F=78%
Test for averall effect: Z=1.90 (P = 0.06)
1.3.2 <4 Jam
Cammarota 2021 (RR) 26 23 10 26 18 10 288% 000[1.81,1.81) 4
Subtotal (95% Cl) 10 10 28.8% 0.00[-1.81,1.81] <
Heterageneity: Not applicable
Testfor averall effect: Z=0.00 (P = 1.00)
Total (95% CI) 50 42 100.0% -0.79[-1.76,0.18] QI
Heterogeneity: Chi*= 5.64, di= 2 (P = 0.06); F= 65% _50 _150 3 1§0 250

Test for overall effect: Z=1.60 (P =0.11)
Testfor subaroup differences: Chi*=1.04, df=1 (P =031, F=3.4%

Figure 3. Subgroup results based on PP duration

The sub-group analysis of the
effectiveness of PP on the oxygenation
status of Corona Virus 19 patients based on
the duration of PP patients revealed that in
the 4-hour duration group there were
significant changes in the oxygenation status
values of the ROX index and PaO2 with p-
value 0.05, and in the >4-hour duration
group, the oxygenation values that
experienced significant changes were in the
PaO2 / FiO2 Ratio, and the PaO2 Then, it
was established that neither the S/F ratio nor
the ROX Index changed in the group that
remained prone for a longer period of time
(Figure 3).

DISCUSSION

This study looked at the
effectiveness of PP on oxygenation as
measured by  various  oxygenation
parameters. According to the findings of the

Favours [experimental] Favours [control]

meta-analysis, PP was found to influence
changes in the values of the ROX Index,
Pa0O2 / FiO2 Ratio, SPO2, and Sa02 / FiO2
Ratio when looking at various oxygenation
parameters. Several studies have suggested
that implementing PP in Corona Virus 19
patients. Ehrmann et al. discovered that PP
can result in a more homogeneous
distribution of pleural pressure across the
lung region based on observations during
invasive mechanical ventilation.
Additionally, during PP, there is a decrease
in respiratory frequency, which indicates a
decrease in respiratory drive and may result
in a decrease in transpulmonary pressure
changes. However, further research into
these potential mechanisms is needed.
According to Tu et al research, .'s the PP
mechanism that affects the oxygenation of
Corona Virus 19 patients is a physiological
effect called "lung recruitment,” which can
improve ventilation-perfusion matching.
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However, based on the findings, the effect
was only temporary, and the respiratory rate
and oxygenation parameters frequently
returned to their original state after
resupination. Other benefits of PP include
reducing the need for intubation, improving
treatment success, and lowering the
incidence of pressure sores in patients!®18-2%,

PP is also considered to be safe.
Ehrmann et al *® found that the mortality and
duration of invasive mechanical ventilation
were comparable across groups, indicating
that there were no danger signals from PP.
Jayakumar et al. also found no significant
differences in cumulative fluid balance,
length of stay, respiratory escalation, use of
other drugs, or death between groups,
indicating that PP is safe. 1° PP improves gas
exchange by lowering transpulmonary
pressure  (difference  between airway
opening pressure and pleural pressure)®?,
The weight of the intrathoracic viscera and
abdomen decreases in the Prone position,
relieving the limited diaphragm.
Furthermore, because the dorsal part of the
lung, which is rich in gravity-dependent
blood flow, is placed in a non-dependent
position, it improves aeration of poorly
ventilated alveolar units. Other advantages
include more uniform aeration distribution,
increased ventilation-perfusion, increased
secretion clearance, lung protection, and
decreased mortality.

Higher transpulmonary pressure in
the wventral part of the lungs causes
hyperinflation, while lower transpulmonary
pressure in the dorsal part of the lung causes
atelectasis, where prone reduces the
difference between dorsal and ventral
transpulmonary, thereby causing a decrease
in ventral alveolar hyperinflation and dorsal
alveolar collapse? . The study that stated the
effectiveness of PP on oxygenation status
used 4 hours, while the research of Hafez et
al. compared 16 hours to 24 hours.
Extending the duration of pronation sessions
was found to be associated with a significant
increase in PaO2 and PaO2/FiO2. This is
consistent with a study conducted on 103
non-Crona ARDS patients by Jochmans et
al.,, who conducted an extension of PP
sessions to evaluate the time required to
obtain maximum physiological effects and

to look for parameters related to patient
survival in PP. The results of the study
recommended an extension of PP sessions
for at least up to 24 hours, and even more if
the Ratio of PaO2/FiO2 at 24 the clock
remains below?” Another study. Some
research revealed that short duration is
associated with increased adherence to the
pronation programme and minimising
patient discomfort’1928.29,

CONCLUSION

PP on the oxygenation status of
Corona Virus 19 patients has a significant
influence on the ROX Index, PaO2/FiO2
Ratio, SPO2, and SaO2/FiO2 Ratio values.
Significant changes in the <4-hour duration
group, namely in the oxygenation status
values of the ROX index and PaO2, in the
>4-hour duration group at the PaO2 / FiO2
Ratio, Sp0O2, and SaO2 / FiO2 Ratio values
Then in the group with the duration of PP,
no change was determined to occur in the S
/ F ratio and ROX Index values.
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