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Abstract

Family planning program is an effort made by the Indonesian government to decrease the birth
rate and control the population. The succuss of family planning program in decreasing the birth
rate is influenced by several factors, including the incidence of dropout (DO) regarding the use
of contraceptive methods. The high contraceptive acceptors DO rate indicates a problem
regarding the use of contraceptive methods. DO cases in Kupang Regency, East Nusa Tenggara
(NTT) Province, increased from 1.1% in 2018 to 9.1% in 2021. Therefore, it is necessary to study
the factors that cause the increase in the incidence of Contraceptive Acceptors DO. This study
aims to determine the factors related to the incidence of Contraceptive Acceptors DO in East
Penfui Village, the work area of Tarus Community Health Center, Kupang Regency. This was an
analytical survey study with cross-sectional approach. The population involved was family
planning acceptors in the village from March to October 2020, as many as 163 acceptors. The
samples of 69 acceptors were selected using simple random sampling technique. Data were
collected through interviews and documentation. Data were analyzed using Chi-square test. The
results revealed that there were three factors which influenced the incidence of contraceptive
acceptors DO, namely maternal level of knowledge (p=0.006, husband support for his wife
(p=0.003), and side effects regarding contraceptive methods (p=0.014). It can be concluded that
a personal approach was needed. Counseling on the side effects of contraception and door to door
education can be solutions to be performed by CHC officers as well as existing health cadres.

Keywords: Risk Factors, Contraceptive Acceptors Dropout.
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1. INTRODUCTION

Family planning program is a method made by the government to regulate the birth rate,
birth spacing and appropriate age for giving birth (Idris et al., 2021), (Sari, Maringga, & Astuti,
2019). Family planning is a way to increase awareness, and role in society by maturing or
raising the age of marriage, regulating birth spacing, fostering family resilience, and increasing
welfare to create a happy and prosperous family (Liufeto, Wahab & Emilia, 2017), (Jidar,
2018), (Paulus & Lette, 2019).

The Indonesian family won a population award from the United Nations (UN) or the
United Nations Population Award (UNPA). Indonesia was considered to have made an
extraordinary contribution and awareness of population issues along with the solutions that had
been carried out (Ludji, 2013), (Aryanty et al., 2021). Such award was given institutionally to
the National Population and Family Planning Agency (BKKBN), (Nurjaeni et al., 2021). The
success of the BKKBN in getting the award proofs that the development and implementation
of the family planning and population program in Indonesia by the BKKBN and all the partners
involved are still getting support from the international community (Lino, Jedo, & Adam,
2021), (Gusman, Notoatmodjo, & Aprilia, 2021).

The national birth rate was reduced sharply, from 5.6 to 2.2 births per woman from 1970
to 2000. Such decline in the birth rate slowed the population growth rate and affected the
quality of public services such as education, health, and infrastructure, thereby increasing
standards community life (Rujianto, Sudarso, & Setiawan, 2009), (Hartoyo, Latifah, &
Mulyani, 2011). According to Central Bureau of Statistics data in 2022, participants in the
family planning program in NTT Province reached 451,733 in 2018 and increased by 497,774
in 2021. The same thing could also be observed in Kupang Regency that there were 21.369
participants in 2018 which increased by 32.264 participants in 2021. This increase was also
followed by an increase in the dropout rate, namely as many as 52.803 people (11.7%) in NTT
Province in 2018, which rose to 71.829 people (14.4%) in 2021. In addition, dropout rate in
Kupang Regency in 2018 was 236 people (1.1%) which rose to 2,949 people (9%) in 2021. It
was reported that the types of contraceptive methods experienced the most dropout cases in
Kupang Regency were pills (19.7%), female sterilization (19.4%), and injection (17.3%)
(Badan Pusat Statistik NTT, 2022), (Burstein et al., 2019).

Several previous studies reported factors that influenced the incidence of dropout,
including knowledge level (Kuntalawati et al., 2020), (Amru, 2019), (Rujianto et al., 2009),
age (Lubis JA, 2020), side effects (Saleh, Ashriady, & Akbar, 2019), (Qonitun, 2018), (Septalia
& Puspitasari, 2017), education level (Widyawati, Siswanto, & Najib, 2020), (Saleh, Ashriady,
& Akbar, 2019), parity (Nurjannah & Susanti, 2017), (Lubis & Barus, 2020), contraceptive
method (Nurjannah & Susanti, 2017), attitudes (Amru, 2019), affordability of health service
distance (Amru, 2019), quality of family planning services (Saleh, Ashriady, & Akbar, 2019),
husband support (Saleh, Ashriady, & Akbar, 2019), cost of using contraception (Septalia &
Puspitasari, 2017), and reasons for having another children (Septalia & Puspitasari, 2017).

Factors that had no effect on the incidence of dropout included education (Kuntalawati
etal., 2020), (Lubis & Barus, 2020), employment status (Kuntalawati et al., 2020), (Nurjannah
& Susanti, 2017), (Saleh, Ashriady, & Akbar, 2019), parity (Kuntalawati et al., 2020),
education level, (Nurjannah & Susanti, 2017), income (Nurjannah & Susanti, 2017), (Aini,
Mawarni, & Dharminto, 2016), service quality, health insurance, husband support, socio-
cultural, welfare level (Widyawati, Siswanto & Najib, 2020), age (Nurjannah & Susanti, 2017),
(Saleh, Ashriady, & Akbar, 2019), type of service (Nurjannah & Susanti, 2017), knowledge
(Nurjannah & Susanti, 2017), family planning counseling (Nurjannah & Susanti, 2017), quality
of health services Nurjannah & Susanti, 2017), parity (Saleh, Ashriady, & Akbar, 2019),
perception of quality of family planning services (Aini, Mawarni, & Dharminto, 2016), side
effects (Aini, Mawarni, & Dharminto, 2016), barriers to cultural norms (Septalia & Puspitasari,
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2017), barriers to social adjustment (Septalia & Puspitasari, 2017), barriers to physical and

mental health (Septalia & Puspitasari, 2017), and barriers to accessibility (Septalia &
Puspitasari, 2017).

The high rate of contraceptive acceptors dropout in Kupang Regency by 1.1% in 2018
which rose to 9.1% in 2021 has led to a question regarding the contributing factors, “why most
of the participants chose to stop using contraceptives?”. So far, we have not found any study
that addresses such issue. This study aims to determine the factors related to the incidence of
Contraceptive Acceptors DO in East Penfui Village, the work area of Tarus Community Health
Center, Kupang Regency, NTT.

2. RESEARCH METHOD

This was an analytical survey study with a cross-sectional approach. The population
involved here was all active contraceptive acceptors in East Penfui Village, the work area of
Tarus CHC, for the last 6 (six) months (March to August 2020) as many as 163 acceptors.
Based on the Slovin formula, the number of samples required was 61.9 women, so the number
of subjects was 62 respondents. The independent variables were maternal age, parity, education
level, knowledge level about family planning and contraceptives, employment status, family
income, husband support and level of compatibility of contraceptive use (complaints of side
effects). On the other hand, the dependent variable was the incidence of contraceptive acceptors
drop out. Primary data were obtained through interviews with questionnaires, and secondary
data were obtained from documentation in the form of notes, books, newspapers, and
magazines. Data processing included editing, coding, entry, and tabulating.

Data were analyzed through univariate analysis in the form of distribution and percentage
of each variable in the form of a frequency table, and bivariate analysis to determine the
relationship between one independent variable and the dependent variable using the Chi square
test. If the p value was < 0.05, then the null hypothesis (Ho) was rejected, and vice versa if the
p value was >0.05, then Ho was accepted (Wibowo, 2017). Ho meant that there was no
relationship between age, parity, education level, employment status, income, knowledge level,
husband support, contraceptive side effects and the incidence of Drop out. The strength level
of the relationship between the independent and the dependent variables was tested using
Contingency Coefficient (CC). This study has been registered by the ethics committee of the
Health Polytechnic of the Ministry of Health of Kupang and received an ethical license number
LB.02.03/1/0052/2020. All respondents signed an informed concern as an agreement to be
involved in the study.

3. RESULTS AND DISCUSSION

Interviews were conducted with 62 respondents. The researcher’s further collected data
and answers to each question in the questionnaire. The characteristics of the respondents are
described in table 1, and the tabulation of responses are described in table 2.
Table 1. Distribution of characteristics by age, parity, education, employment stautus, income,
husband support, contraceptive side effects and incidence of dropout.

Variable n (percentage)
Age 20-35 years 43 (694%)
>35 years 19 (30.6%)
Parity 1-2 47 (75.8%)
>2 15 (24.2%)
Education Level High 51 (82.3%)

Low | 11 (17.7%)
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Employment Status Employed 13 (21%)
Unemployed 49 (79%)
Income >1,950,000 16 (25.8%)
<1,950,000 46 (74.2%)
Knowledge Level Good 40 (60.5%)
Poor 22 (35.5%)
Husband Support Yes 49 (79%)
No 13 (21%)
Contraceptive Side Effect Yes 25 (40.3%)
No 37 (57.9%)
Dropout Yes 7 (11.3%)
No 55 (88.7%)

Based on table 1, it was revealed that most of respondents had an age range of 20-35 as
many as 43 women (69,4%), had parity of 1-2 as many as 47 women (75,8%), had high level
of education as many as 51 women (82,3%), were unemployed (Housewives) as many as 49
women (79,0%), had income of < 1.950.000 as many as 46 women (74,2%), had a good
knowledge level as many as 40 women (64,5%), received husband support as many as 49
women (79,0%), did not experience side effects as many as 37 women (57,9%) and did not
dropout as many as 55 women (88,7%). Furthermore, a bivariate test was conducted to
determine the relationship between age, parity, education level, employment status, income,
knowledge level, husband support, and side effects on the incidence of dropout, as described
in table 2 below.

Table 2. Cross-relationship between age, parity, education level, employment status, income,
knowledge level, husband support, side effects of contraception and the incidence of dropout.

Dropout p-value
Variable Yes No

N % N %

Age 20-35 years 0 0 O 0 0.187
>35 years 3 7.0 40 93.0
4 21.1 15 78.9

Parity 1-2 3 85 43 915 0.345
>2 4 20.0 12 80.0

Education Level  High 3 6.3 45 93.8 0.365
Low 4 28.6 10 714

Employment Employed 4 235 13 76.5 0.328
Status Unemployed 3 6.7 42 93.3

Income >1,950,000 3 176 14 82.4 0. 456
<1,950,000 4 89 41 91.1

Knowledge Level Good 1 25 3 97.5 0.006
Poor 6 27.3 16 72.7

Husband Support ~ Yes 2 4.1 47 95.9 0.003
No 5 385 8 61.5

Contraceptive Yes 6 240 19 76.0 0.014
Side Effect No 1 2.7 36 97.3

Based on table 2, it was revealed that the incidence of drop out mainly occurred among
respondents aged >35 years as many as 4 women (21.1%), with parity of >2 as many as 4
women (20.0%), with high education as many as 6 women (11.8%), who were unemployed as
many as 7 women (14.3%), with income of < 1.950,000 as many as 5 women (10.9%), with
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poor knowledge as many as 6 women (27.3%), who did not have husband support as many as
5 women (38.5%), who experienced side effects of contraception as many as 6 women (24.0%).
The key to the success of the family planning program is the continuity of family planning
participants in using contraceptive methods. Dropout problem was found as the most
significant factor for the failure of family planning programs in the community (Palinggi et al.,
2021). In particular, during this pandemic, it is inevitable that the dropout rate has increased
and has an impact on the high birth rate (Amran et al., 2019). It is triggered by the public's
concern about health service access during the Covid-19 pandemic. People usually look for the
nearest CHC, clinic, and hospital. The National Population and Family Planning Board
launched a program of family planning services for a million acceptors by making family
planning services accessible in all service units (CHCs, midwives, hospitals, and clinics)
(Mandira et al., 2020), (Purwanti, 2021), (Handayani et al., 2021).

Dropout rate is also still a problem found in Kupang Regency. DO cases in Kupang
Regency, East Nusa Tenggara (NTT) Province, increased from 1.1% in 2018 to 9.1% in 2021.
Such increase was also influenced by the Covid-19 pandemic condition, especially people's
fear of visiting health facilities due to the rise in cases of Covid-19. In addition, there was a
limitation of the number of patients served by obstetricians, midwives, and CHCs. The results
of this study showed that the factors that did not affect the incidence of DO in the work area of
Tarus CHC were maternal age, parity, education level, employment status, and income. There
were similarities in the number of respondents who dropped out regarding age, parity,
education level, employment status, and income.

Several studies reported different findings that age (Lubis & Barus, 2020), parity
(Nurjannah & Susanti, 2017), (Lubis & Barus, 2020), and education level (Widyawati,
Siswanto, & Najib, 2020), (Saleh, Ashriady, & Akbar, 2019) had a significant effect on the
incidence of contraceptive acceptors DO. These different results can be influenced by several
things, including the location of the study, the number of respondents, homogeneity/variable
distribution, and the number of DO cases among the population and samples (Utomo et al.,
2021).

The current study found that the influential factors for the incidence of DO at the Tarus
CHC were the level of knowledge, husband support, and the incidence of side effects. Such
finding indicated that there was still a problem with the level of expertise among family
planning acceptors in the work area of Tarus CHC, as evidenced by the lack of understanding
that led them to choose to DO. Husband support was also a problem found here. There were
still husbands who did not support and even prohibited their wives from using contraceptive
methods so that their wives decided to stop. Fear of side effects that arose also became a
significant problem, and women were afraid of the rumors in the community that contraceptive
methods would lead to obesity, black spots, bleeding during menstruation, cessation of
menstruation, pain during menstruation, interfering with husband-and-wife relationships, etc.
The lack of information on how to deal with side effects was the main cause of the high DO
rate.

Several studies showed different findings that education level (Nurjannah & Susanti,
2017), husband support, knowledge level (Nurjannah & Susanti, 2017), and contraceptive side
effects (Aini, Mawarni & Dharminto, 2016) did not affect the incidence of DO. Such different
results could be influenced by certain factors such as the location of the study, the distribution
of respondents, the number of respondents, and the number of DO cases among the population
and samples.

There was a limitation in our study namely the small size of the DO case samples that
was only 7 people, and 62 cases were not DO. Such number of cases is not sufficient to provide
a statistically significant assessment. Furthermore, the study site was only one namely Tarus
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CHC. Further study should involve several CHCs.

Our study showed there were still cases of contraceptive acceptors DO in the work area
of Tarus CHC. The main factors were poor level of knowledge, no husband support, and fear
of contraceptive side effects. As the final result of this study, we provide a recommendation
for the government, in this case, the CHC as the closest health facility service to the community.
Socialization and education should not only be held when women visit the CHC or integrated
service center, but the door-to-door approach model can be a solution. House-to-house visits
will educate not only housewives but also husbands and families so that the level of knowledge
can be improved and further decrease the incidence of DO. In addition, the approach performed
by Integrated Healthcare Post (Posyandu) cadres is one of the methods we recommend. People
in rural areas usually trust and are easy to approach by integrated healthcare post cadres.
Therefore, involving cadres as the extension of healthcare workers will facilitate information
delivery. The existence of genuine efforts from the CHC that can answer the main problems in
the community is expected to decrease the incidence of DO and ultimately improve the
community’s welfare.

4. CONCLUSION

Factors related to the incidence of contraceptive acceptors DO in the work area of Tarus
CHC were knowledge level, husband support and side effects. Efforts to approach, counsel,
and educate from house to house are our recommendation to be performed by CHC officers as
well as existing health cadres. Public campaign is considered as a good method to decreae the
incidence of contraceptive acceptors DO. Problems to be further studied in-depth are the reason
why knowledge, husband support and the incidence of side effects can be the causal factors of
DO.
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Abstract

During working hours, Sales Promotion Girl (SPG) is standing in a shopping center, which can
cause work fatigue. The objective of this study was to examine the work fatigue of SPG who wore
high heels in various variations. The research design was cross-sectional, with the research
subjects being 60 employees from the SPG in Pontianak Indonesia Mall. The L 77 reaction timer
was employed to measure fatigue before and after work. The findings revealed that workers who
wore 7 cm heels experienced higher levels of fatigue than those who wore 5 cm or 3 cm heels.
The study results revealed no significant difference in fatigue before and after working various
variations of high heels (p < 0.001). When wearing high heels, the average level of fatigue
increases. However, there was no statistically significant difference in heel height variation on
fatigue level (p=0.173). When working in a standing position, wearing shoes with low heels
increases comfort and reduces worker fatigue. The results of this study can be used as a starting
point for future research by other researchers. Moreover, the findings of this study can also serve
as a starting point for other researchers to conduct additional research.
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1. INTRODUCTION

Workers must pay close attention to Occupational Health and Safety (OSH).
Occupational Safety and Health Efforts aim to keep workers' health, welfare, and safety in the
workplace, both in the formal and informal sectors. Its goal is to create healthy and productive
workers by providing a safe and healthy industrial work environment (International Labor
Organization, 2011), (Khan, et al., 2014). Malls are one of the trade sectors where certain
standards and occupational health and safety requirements must be met. According to
observations at the Pontianak mall trade centre, many SPGs work standing and walking in high
heels. Standing for an extended period of time causes leg pain (Hughes, et al., 2011). Standing
too long is also associated with chronic venous insufficiency, discomfort and fatigue,
particularly in the back and legs, high risk for Chronic Venous Disorders (CVD) (Sudol-
Szopinska, et al., 2011; Bae, et al., 2015; Mahbubi, et al., 2016; Edwards, et al., 2008).

The use of high heels may cause knee pain (Filho, et al., 2012). The ammeter venous
pressure is higher than those who apply low heels (Xiong & Hapsari, 2014). Instability of the
balance system in its use results in falls and injuries (Emmanouil, & Rousanoglu, 2018; Silva,
etal., 2013).

When walking and standing for an extended period of time, wearing high heels can cause
changes in posture, body balance, and pressure in the metatarsal area of the foot, which can
affect abnormal gait patterns, footsteps, and walking speed (Ebelling, et al., 1994; Afzal &
Manzoor, 2017). Heels can interfere with balance and increase the likelihood of
musculoskeletal injuries. Its effect on balance can cause a woman to trip and fall. Thus, women
should avoid using it indefinitely (Mika, et al., 2016), as high heels also impair the effectiveness
of muscle pumps (Filho, et al., 2012).

Based on the foregoing, efforts should be made to prevent and overcome fatigue and
accidents caused by the use of high heels. Control efforts are performed by wearing shoes with
high heels that have been adjusted to meet applicable standards. In connection with this, the
authors conducted an experimental study on SPG workers, in which they used three different
heel heights (3 cm, 5 cm, and 7 cm). The objective of this study was to examine work fatigue
among SPGs who wore shoes with varying heel heights.

2. RESEARCH METHOD

This type of research was experimental which was an activity used to determine the
treatment of research subjects (Tanner, 2018). Determining the research subjects in this
research design was chosen at simple randomness. The research was conducted at the
Pontianak Mall Shopping Centre, West Kalimantan Province, Indonesia. The research
population was 60 female employees there. Each group consists of 20 people. The criteria for
research subjects were women who have worked for at least a year, use work shoes and were
present at research activities as indicated by the willingness of the subject or respondent
(informed consent). All research procedures were carried out in accordance with the Helsinki
Declaration guidelines and were approved by the Poltekkes Kemenkes Pontianak Ethics
Commission (No. 136/KEPK-PK/IV/2019).

Data collection began with fatigue before work to determine the initial state of the
research subject. Then the research subjects were treated with the use of work shoes with 3
kinds of heel height variations, namely group A (3 cm), group B (5 cm) and group C (7 cm).
After work, research done in overcoming fatigue in groups A, B and C, so that the differences
in fatigue before and after working in the 3 groups of fatigue can be known.

The procedural activities were carried out through a preparatory stage which consisted
of collecting secondary data, field observations, obtaining research permits, meeting the
research team and field officers to share tasks and equalize perceptions. The implementation
phase consists of; 1) survey and inventory of the types of work shoes used by SPG, 2) field
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activities consisting of meetings with companies to explain the aims and objectives of the
research, 3) making research subjects, 4) providing the shoes used, 5) work fatigue (pre-test)
namely measurement before work, 6) intervention of shoes used with various heights (3cm,
5cm, 7cm), intervention carried out for 2 weeks, 7) measurement of final work fatigue (post-
test), after work. Work fatigue data used a reaction timer L 77. The working principle of the
tool measures the reaction speed to a given light or sound stimulus. In this research activity
used measurements with light stimulation. The unit of measurement was milliseconds (ms).
The measurement officer was a standardized Occupational Safety and Health functional
examiner, originating from the Occupational Safety and Health Unit (OSH) of West
Kalimantan Province. The tools used have been calibrated, so that the validity and reliability
of the measuring instruments can be justified. The data on the use of shoes based on the heel
variation were obtained by means of observation using a checklist. Its characteristics obtained
by interview using a questionnaire.

Data analysis was carried out by descriptive analysis (univariate analysis) to see the
distribution characteristics of each dependent variable and independent variable. The
description of the data is presented in tables and graphs, the calculation results are presented in
the form of percentages, averages and ratios. Inferential analysis was performed using statistics
to test hypotheses. The Anova test was conducted to test the hypothesis, to test the average
difference of more than two treatments (heel height, 3 cm, 5 cm and 7 cm). The test was carried
out at the significance level (a = 5%), if p < 0.05 then the results were significant.

3. RESULTS AND DISCUSSION
Table 1. Respondents Characteristics Based on Age and Working Period.

Respondent Characteristics Category N %
Age <20 years 13 21.7
20-25 years 33 55.0

>25 years 14 23.3

Working Period 1-3 years 41 68.3
4-6 years 12 20.0

>6 years 7 11.7

Total 60 100.0

Table 1 demonstrates that respondents were mostly aged 20-25 years as many as 33
people (55%) and a maximum of 1-3 years of service as many as 41 people (68.3%).

Table 2. Age and Working Period Factors toward Work Fatigue.

Respondent Category Min + Max Mean + Sd p-value
Characteristics
Age < 20 years 6+118 47.31+36.47 0.195
20-25 years 12+152 65.79+39.35
>25 years 31171 74.71+47.32
Working Period 1-3 years 6+171 62.20+39.88 0.701
4-6 years 24+135 71.42+43.32
>6 years 3+152 60.71+49.71

Table 2 illustrates that work fatigue in SPG increased in respondents who were getting
older and have 8 working hours, but statistically, there was no significant difference between
work fatigue in the age group p=0.195. The working period of respondents to the increase in
SPG fatigue revealed a difference, with 4-6 years being longer than 1-3 years. There was no
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statistically significant difference in the level of work fatigue based on years of service p =
0.701.

The Level of Workers Fatigue
m Before  m After

279,88 296,25
258,35
’ I I21915 I !
3cm 5¢cm 7cm

Figure 1. The Level of Workers Fatigue Before and After Work Height on Variations Shoes

Figure 1 shows that the increase in work fatigue before and after working in shoes with
3 cm high heels was 50.20 ms, 5 cm was 60.73 milliseconds/ms, and 7 cm was 80.75
milliseconds/ms. With increasing heel height, the level of fatigue increased.

Table 3. Work Fatigue Level Before and After Work

Category Min + Max Mean + Sd p?
Before 150+325 214.28+33.164 0.000"
After 200£371 278.15+39.73

Table 3 demonstrates that the level of fatigue before and after work, the difference was
significant, p=0.000.

Table 4. An Analysis of Shoes Height toward Work Fatigue.

Height Heels Min = Max Mean + Sd p*
3 cm Heels 12494 50.20+25.28 0.173
5 cm Heels 3+132 60.15£39.07
7 cm Heels 6+171 81.25+50.66

Table 4 evidences that workers who wore 7 cm heels had a higher fatigue level. Workers
who wore it experienced greater fatigue than those who wore 5 cm or 3 cm heels. However,
statistical analysis revealed no significant difference (p = 0.173) between the increase in work
fatigue and variations in heel height.

Work fatigue can be affected by environmental and work factors. In the long term, work
fatigue that occurred due to continuous working effects on the health of workers. Moreover,
the use of shoes with higher heels owns a risk of work fatigue (Gefen, et al., 2002). The use of
high heels can cause ankle pain, which can lead to an increase in worker fatigue (Tojo, et al.,
2018). This was due to an abnormality in the heel position. The use of high heels when SPG
works will result in an increase in heel height, as well as tibial anterior EMG, lower back EMG
vertical movement from the center of body mass increases significantly when walking with
high heels (Lee, et al., 2001). The use of high heels can also cause changes in the kinematics
of the foot's joints (Ng, et al., 2014).
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Fatigue was influenced by age factors. As time passes, the function of body organs and
muscles begins to deteriorate. Users of high heels may overwork their muscles due to an
increase in the lumbar erector spinae muscles and a decrease in stride length due to decreased
ankle joint strength (Kerrigan, et al., 1998; Hageman & Blanke, 1986). When compared to
adults, older people were more likely to fall due to decreased mobility, suboptimal postural
changes, and decreased responsiveness (Freitas, et al., 2005). Young people can adapt postural
changes to the lumbar spine when wearing high heels, whereas older people react to changes
in the thoracic spine with age, which may result in an increased risk of falling (Afzal &
Manzoor, 2017; Schroder, et al., 2019). The findings revealed that there was no significant
relationship between age and an increase in work fatigue because the majority of participants
(76.6%) were between the ages of 18 and 25.

There was no significant difference between the length of work and the level of fatigue
after work, as most (96.6%) of the participants had a recent tenure of less than 6 years. The
working period was associated with the length of the workforce in performing work activities.
The working period for SPG workers had to receive more attention, as at work required a
standing position for a long time in providing services to consumers. Hence, it caused
discomfort, pain and muscle fatigue (Halim & Omar, 2012). Working period and hours were
associated with the amount of time the worker was standing and the use of high heels. The
longer the working hours, the more time the worker spent standing and wearing high heels.
Prolonged standing was correlated with adverse health outcomes such as muscle fatigue and
discomfort (Halim, et al., 2014). The Center for Occupational Health for Workers of Ontario
recommends limiting working standing, pregnant women to a maximum of 2 hours of standing
work (Caw Health & Safety Department, 1993). Standing for 2 hours is recommended in the
perioperative setting (Association of PeriOpeative Registered Nurses, 2007).

There was a significant difference (p= 0.000) on work fatigue using high heels with
various variations in heel height before and after work. The use of high heels caused the tissue
in the lumno pelvic area to became more rigid (Mika, et al., 2012) and the kinetic function of
the extremity joints (Esenyel, et al., 2003). It indicates that the longer the worker used high
heels, the longer the duration of stiff tissue in that area. The use of high heels for a long time
also reduced the strength of the ankle joint (Kim, et al., 2015; Cronin, et al., 2012). Increasing
the load on the toes, changing foot shape and gait patterns, cause lordosis and back pain (Silva,
et al., 2013). The use of high heels on a regular basis can cause muscle fatigue and injury
(Mika, 2012).

Preventing injury and fatigue can be accomplished by focusing on the comfort of wearing
shoes with cushioning materials and stability (Nigg, et al., 2015). High heels were recognized
to influence the biomechanics of human movement and cause work fatigue, particularly by
increasing forefoot plantar pressure. Because of the influence of fashion to show femininity
without considering the impact on health, SPG frequently used high-heeled shoes in the
cosmetic sales department (Burcar, 2019). Efforts to overcome the clinical problem of using
high heels can be performed by using pads to redistribute the plantar load on the top of the
forefoot and improve comfort (Mercieca, 2017) and utilize good supportive footwear 3.
According to the Canadian Centre for Occupational Health and Safety (CCOHS), the
requirements for comfortable shoes were those that did not pose a risk when standing for long
periods of time; has a strong heel grip, so there was no slip; more stable and comfy to wear
shape according to the user's natural foot or shape according to the user's foot Shoes with closed
toes that were not too narrow so that there was enough room for the toes; soft shoe soles with
arches (Canadian Centre for Occupational Health and Safety, 2022). The use of shoes with
various sizes of heels must be adjusted to the type of work and duration of work activities as
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well as the characteristics of the user. The use of high heels can be applied if the heel height
was proportional to the shoe.

The use of high heels at work was adjusted to the type of work being performed. SPG
workers should use shoes with low heels (< 3 cm), in their work to reduce work fatigue, as they
stand and walk to serve buyers during work. Working time was setting just 8 hours as it was in
accordance with government regulations.

4. CONCLUSION

Variations in shoe heel height have an effect on the level of worker fatigue. The greater
the worker's heel, the greater the level of fatigue. Selecting an ergonomic shoe height is highly
recommended for workplace comfort. High heels cause fatigue, particularly when used in jobs
that require workers to stand for long periods of time. As a result, when working in a long-
standing position, it is critical to wear low heels to increase comfort and reduce worker fatigue.
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Abstract

People who seek self-medication for acute headaches in pharmacies are not properly diagnosed
and treated. Irrational drug use has a high potential for causing medication errors. The AKO
application is one of the digital counseling service apps managed by a pharmacist who has a
strategic role in educating patients on self-medication behavior in telemedicine services. The
objective of this study is to identify the benefits of AKO use in increasing rational self-medication
behavior in headache complaints. It is a descriptive analysis study with a case-control design. The
population is the Lamongan community who have had headache self-medication. Samples were
taken by purposive sampling technique. A total of 130 participants were divided into two groups:
the intervention group and the control group. A headache self-medication questionnaire was
employed as the instrument. The collected data was then analyzed using the Mann Whitney test
to determine the value of the AKO application in increasing knowledge of the rationality of self-
medication in headache complaints. The data from the measurement of the level of knowledge of
the rationality of headache self-medication revealed that the majority of the intervention group
(92.3%) had good knowledge and none had poor knowledge. While there are still respondents
with less knowledge (15.3%) in the control group. The statistical test results for the benefits of
AKO application assistance on the level of knowledge of the rationality of headache self-
medication revealed a p value = 0.000, indicating a significant difference between the intervention
and treatment groups. The use of telemedicine via the AKO application can increase public
awareness of the rational use of headache medications. Digital health services can be used as a
medium for counseling and remote patient health monitoring.
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1. INTRODUCTION

Self-medication is an essential concern at the global level, and is a crucial issue in the
health sector. Self-medication is implemented every day in the form of self-care for our health
(Mathias et al., 2020). In practice, inappropriate self-medication not only places a burden on
the patient, but it also leads to unfavorable health outcomes such as drug resistance, side effects,
drug interactions, and even death (Octavia et al., 2019).

According to reports, more than 90% of the population suffers from headache disorders.
Approximately half of all headache sufferers and one-third of migraine sufferers believe their
condition does not necessitate medical attention. For acute headaches that have not been
properly diagnosed and treated, people frequently seek self-medication in pharmacies (Brusa
et al., 2019). Research in Arabia reported that almost all of the respondents 98.7% practiced
self-medication, encompassing headaches, which was 75.9% (Alshahrani et al., 2019).
(Mehuys et al., 2012) revealed a high prevalence of medication errors for headaches. Irrational
drug use has a high potential for increasing the incidence of medication errors, intensifying the
patient's burden and budget expenditures, as well as side effects and drug use interactions that
increase the risk (Octavia, 2019). Migraines affect more than a billion people worldwide and
require critical health care resources. The COVID-19 pandemic has prompted a rapid transition
to virtual care (Noutsios et al., 2021). Therefore, telemedicine can be a solution for treating
patients who experience headaches during the Covid-19 pandemic (Spina et al., 2022).

Telemedicine has the potential to provide affordable, high-quality healthcare. Several
factors are considered to contribute to the success of telemedicine programs, encompassing
financial sustainability, ease of use, and utilization of existing resources (Jha et al., 2021).
Telemedicine reduces the use of personal protective equipment and prevents the spread of
COVID-19 by implementing social distancing (Chiang et al., 2021). The Apoteker Keluarga
Online (AKO) application is one of the digital counseling service applications managed by
Pharmacist Agent of Change (Octavia & Susanti., 2022). Community pharmacists possess a
strategic position in educating patients on self-medication behavior in telemedicine services
(Mehuys et al., 2012). Pharmacists are one of the health professionals who can provide
information about drug use (Octavia & Aisyah, 2019). The AKO application will allow the
public to connect directly with pharmacists as drug service providers, as well as establish two-
way communication. The objective of this study is to identify the advantages of AKO
application in increasing rational self-medication behavior in headache patients.

2. RESEARCH METHOD

This research is survey research with descriptive analysis method with case-control
design. The population in this study was the Dinoyo village community, Lamongan district
who had performed self-medication for headache as many as 379. From the population data,
the minimum sample size was calculated by employing the Slovin formula and the minimum
sample was 120. Then, an additional 10% was added to anticipate sample drop outs or the data
obtained in the research process is incomplete. Thus, the minimum number of respondents is
130 respondents. Purposive sampling was employed for gathering samples. People who had
self-medicate for headache, were 18-64 years old, able to operate a smartphone, and willing to
be a research participant as evidenced by informed consent were eligible for this study. The
total sample of 130 participants was divided into two groups of 65 participants each. As the
intervention group, the group that received education and assistance with digital counseling via
the AKO application media, and the control group that did not receive assistance.

The instrument used was the Headache Self-medication questionnaire, which was filled
out directly by the respondents online and contained 14 validated questions. Statistical analysis
was administered on each question item by correlating the question item score with the total
score. If the calculated r value > r table value with = 5%, the questions in the questionnaire are
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declared valid. The value of r table for 30 respondents is 0.361. Based on the results obtained,
it demonstrates that each item of the headache self-medication question has an r value that is
greater than the r table, which is 0.4, hence, the question item is declared valid and can be
employed for research. Each correct answer is provided a score of 1 and the correct answer is
provided, incorrectly given a value of 0. The collected data was then analyzed using the Mann
Whitney test to determine the value of the AKO application in increasing knowledge of the
rationality of self-medication in headache complaints. The limitation of this study is that it does
not assess the effectiveness of AKO application in increasing public awareness of rational
headache self-medication. This research has gone through an ethical test and was declared
ethically feasible with the ethical number 088/EC/KEPK-S2/06/2021 issued by the Health
Research Ethics Commission of the University of Muhammadiyah Lamongan.

3. RESULTS AND DISCUSSION

The distribution of respondents (Table 1) shows that the total number of participants (N)
who participated in this study was 130, divided into two groups of 65 participants each. The
control group received no assistance with the AKO application, whereas the intervention group
received digital counselling assistance with the AKO application. This study took place
between June and October of 2021. The majority of the women in both groups were between
the ages of 36 and 45.

Table 1. Characteristic of Respondent.

Demography Intervention Group Control Group
n % n %

Gender

Male 13 20% 15 23%

Female 52 80% 50 77%

Total 65 100% 65 100%

Age (year)

18-25

26-35 14 21.5% 12 18.4%

36-45 35 53.8% 29 44.6%

46-55 14 21.5% 21 32.3%

56-65 2 3% 3 4%

Total 65 100% 65 100%

The findings of the measurement of the level of knowledge of the rationality of headache
self-medication (Table 2) reveal that the data are quite different, with the majority of the
intervention group (92.3%) having good knowledge and none having poor knowledge.
Meanwhile, there are still respondents with less knowledge (15.3%) in the control group.

Table 2. The Level of Knowledge of Headache Self-Medication.

Level of Knowledge Intervention Grogp Control Group

n % n %
Good 60 92.3% 41 63%
Fair 5 7.6% 14 21.5%
Poor 0 0 10 15.3%

Total 65 100% 65 100%
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Table 3. A Comparison of Headache Self-Medication between Intervention and Control
Groups.

Groups Mean Rank z p
Intervention (n=65) 75.38 -4.119 0.000
Control (n=65) 55.62

The statistical test of the benefits of AKO application assistance on the level of
knowledge of the rationality of headache self-medication (Table 3) revealed a p value = 0.000,
indicating a significant difference between the intervention and control groups.

Headache disorders are regarded as common complaints among the general public.
According to statistics, 90% of people have a headache episode at least once a year (Brusa et
al., 2019). However, only 2.7% of migraine patients consulted a medical facility, and 59.4% of
primary headache patients never consulted a doctor about their headaches (Suzuki et al., 2014).
Therefore, most headache patients may cope with the pain by having over-the-counter
medications (Mizusawa et al., 2013).

According to the findings, the majority of respondents were female. Migraine is more
common in women and people with lower levels of education (Brusa et al., 2019). It is similar
to the results of previous studies that the epidemiology of headaches occurs in the age range of
15-64 years and is common in middle-aged women in the range of 36-49 years. It is directly
associated with daily life and socio-economic activities (Katsuki et al., 2022).

Self-medication behavior is frequently performed in cases of mild disease, one of which
is headache. According to the study's findings, women were more dominant in self-medication
for headaches because women paid more attention to their health conditions, so they would be
cautious when doing self-medication and consuming the types of over-the-counter medicines
used for self-medication. This is consistent with the findings of Karimy et al. (2019), who
discovered that 76% of women had used self-medication in the past. Many of the reasons for
self-medication stem from the belief that self-medication is considered harmless (41%), and
that the symptoms experienced are not severe enough to necessitate special medical treatment
(Karimy et al., 2019). It is different, in accordance with Tesfamariam et al., (2019) that the ease
of accessibility factor underlies the behavior of people's self-medication in India (21.55%)
(Tesfamariam et al., 2019). Age can also influence drug selection in the community for self-
medication. The majority of respondents are over the age of 18. Adults use self-medication
drugs more frequently because of the influence of activity-intensive factors that cause
symptoms such as headaches to appear, necessitating the use of self-medication drugs to treat
the disease they are experiencing, as opposed to adolescents who are physiologically stronger
and thus use drugs less frequently.

Tesfamariam et al. (2019) explained that when people first started self-medication,
pharmacists were the most sought after for information or instructions on how to use drugs
(34.8%), followed by those who needed medical consultation from doctors (27.1%), others
(21%) sought advice from friends and relatives, and the rest (3.4%) used the internet or mobile
applications as a source of information. The level of knowledge of the intervention group who
received assistance from pharmacists had a higher percentage of 'good' knowledge than the
control group, indicating that public trust in the role of pharmacists is still quite high.
Pharmacists who work in a variety of settings and health care facilities interact with patients
either directly or indirectly. They can respond quickly to public health emergencies by
developing professional service guidelines for pharmacists working in various health facilities,
ensuring an effective drug supply system, monitoring and resolving drug shortage issues,
establishing and promoting remote pharmacy services, counseling communities on basic
infection prevention, and educating patients about proper use of personal protective equipment
(Octavia & Utami, 2022). When people do not understand the role of pharmacists, the purpose
of providing drug information may be incomplete and unclear, increasing the risk of medication
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errors and reducing therapeutic goals achievement (Pratiwi et al., 2020). Provision of drug

information can increase rationality in treatment (Inayatillah et al., 2023). At all levels of

healthcare delivery, patients, healthcare professionals, regulators, and the pharmaceutical
industry must work together to reduce the risk of medication errors (Octavia et al., 2021).

Self-medication for headaches necessitates the pharmacist's involvement in the selection
of the appropriate self-medication. Research from Mourya et al., (2019), the most common
symptoms experienced by the community are fever (31.55%) and headache (30%), so the use
of over-the-counter drugs and over-the-counter drugs, including analgesics, which are the drug
choices most frequently purchased by the public, is limited. In Pharmacies in India (Mourya et
al., 2019) The level of public knowledge in general about the indications and how to use
analgesics such as NSAIDs (Non Steroid Anti-Inflammatory Drugs) possesses a good level of
knowledge, this also still requires pharmacist monitoring in the duration of analgesic use, to
prevent risk of drug-related problems (Utami et al., 2020). Most people choose self-medication
only to suppress disease symptoms, but research in the control group shows that there are still
respondents who lack sufficient knowledge and understanding of the proper use of self-
medication. Based on this, pharmacists are desperately needed in drug information and
counseling services as in the research of Mourya et al., (2019). Almost 51.55% of respondents
require counseling with pharmacists before deciding which self-medication drug to use.

Pharmacists have a professional responsibility to provide logical advice in the selection
of rational self-medication so that it can have a positive impact on improving the patient's
quality of life, which is supported by the provision of information on safe and appropriate drug
use, such as drug indications, how long is the ideal time to use it, what is the dosing regimen,
and when to stop the drug. Community pharmacists must also stay involved in coordinated and
adaptive efforts to the necessary changes in pharmaceutical practice. It is critical to be aware
of potential emergencies at the pharmacy at all times (Utami et al., 2021).

The AKO application was developed with the goal of educating the public on the benefits
of rational self-medication. The AKO application facilitates two-way communication between
pharmacists, agents of change, and members of the public who are connected to the WhatsApp
application, allowing respondents to consult about drug-related issues. The availability of direct
communication between pharmacists and respondents will make it easier for people to obtain
appropriate drug use solutions from pharmacists. The study's findings show that the
intervention group, which received treatment with education and assistance through
applications, had a higher level of knowledge than the control group. The use of the AKO
application is an online pharmacy service innovation that is implemented directly by
pharmacists and is easily accessible at any time through the playstore. As is the case with
mobile e-health which contains online medical services (telemedicine). E-health is an
information and communication technology in the health sector. People will more easily
understand and recognize various types of drugs, encompassing how to use drugs properly and
correctly. Mobile applications make it easier for people to identify or access various
information on their own medicines (Muzakir, 2018). Telemedicine has proven to be beneficial
to the community because it reduces travel time and costs when compared to in-person
consultations, particularly during the COVID-19 pandemic, which forces people to confine
themselves to their homes or visit health facilities (Calton, Abedini & Fratkin, 2020), (Bashshur
et al., 2020).

Telemedicine is already employed in most countries as a tool to enhance health services.
There are shortcomings in the use of telemedicine such as technological barriers, it becomes a
big problem when the application is implemented by people who are less savvy about
technology (Scott Kruse et al., 2018). Telemedicine is now a modern health-care delivery
system thanks to advancements in telecommunications technology. Telemedicine improves
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services such as specialized care, patient consultation, remote patient monitoring, and health
education without requiring patients to leave their homes. Telemedicine benefits include
increased compliance, decreased anxiety, improved quality of life, and patient empowerment
through active participation in their own illness management (Chen, 2017).

The importance of a pharmacist will be highlighted because this application includes self-
medication educational materials that are useful in everyday life. Educational materials are
packaged in a simple and straightforward manner, with categories for self-medication use at
various ages ranging from child to elderly self-medication. DAGUSIBU provides basic drug
education through its materials (how to get, use, store, and dispose of drugs). The community
requires health information and education about drugs and how to choose the right drugs so
that individuals and the community can participate in therapy and drug use decisions in order
to achieve optimal results, improve quality of life, be more responsible for health, independent,
and capable of rational and safe self-medication. Pharmacists can help to close current
population health gaps, which can have a direct impact on patients’ medication adherence and
overall health status (Livet et al., 2021). The education will keep the community from
promoting commercial drugs, which are widely disseminated on social media. In today's digital
technology era, the community desperately needs education and assistance through
applications. People will become more aware of the existence of pharmacists. Tele-pharmacy
has the potential to improve pharmaceutical care service delivery by lowering medication
errors, increasing access to health professionals and facilities in remote and rural areas, and
reducing adverse drug events (Tegegne et al., 2023).

This study has limitations in conducting research, specifically limitations when testing
information (assessment) from pharmacists to respondents; respondents frequently encounter
obstacles in responding to assessment data needed by a pharmacist, so several assessments are
required. To complete patient assessment data, it should take several form options and access
options, such as video calls on the application page.

4. CONCLUSION

The use of telemedicine via the AKO application can increase public awareness of the
rational use of headache medications. Digital health services can be used as a medium for
counseling and remote patient health monitoring.
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Abstract

COVID-19 is a disease that is highly communicable from infected individuals to others who are
susceptible to infection. The family is the first line of defense against the spread of the COVID-
19 epidemic among youngsters. There is transmission of the COVID-19 virus to children
notwithstanding the inadequacy of parental efforts to prevent such transmission. The effect of
COVID-19 infection on unfit parents will result in the transmission of the virus to offspring. The
incidence of COVID-19 in children is influenced by the level of parental knowledge and conduct
to avoid the transfer of the virus. The purpose of this study is to examine the relationship between
parents' activities and attitudes regarding COVID-19 prevention, the detection of COVID-19
symptoms in children, and the level of information regarding the prevalence of COVID-19 in
children. The research design employs a cross-sectional observational analysis. This study's
demographic and sample consisted of proportional samples from 12 Community Health Centers,
with 550 family respondents in total. The results of this study indicate that delivering the COVID-
19 vaccination to the family considerably reduces the risk of COVID-19 transmission to children.
The level of family knowledge correlates strongly with the transmission of COVID-19 to children
(a symp=0.001, with a correlation p-value of 0.669). There is a correlation between the
administration of the COVID-19 vaccine to parents and the transmission of the virus to children
(symp=0.001, p=0.660). Based on the results of the study, there was a significant influence
between the level of parental knowledge on the behavior of preventing COVID-19 in children in
Kupang City. In addition, there is a significant relationship between the behavior and attitudes of
parents who are disobedient in preventing COVID-19 in children and the incidence of COVID-
19 in children. Families or parents who carry out the COVID-19 vaccination in the family also
have a significant relationship with the transmission of the COVID-19 virus to children. To reduce
the transmission of COVID-19 to children, efforts from the family are needed, such as
implementing health protocols and carrying out vaccinations.
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1. INTRODUCTION

The rapid spread of COVID-19 is one of the characteristics that sets it apart from other
diseases that have evolved that are similar in nature. This virus's behaviour is extremely
infectious to other people. This virus is rapidly spreading, and the number of people infected
with it is steadily increasing. According to information obtained by The World Health
Organization (WHO) on June 9, 2020 from local and national authorities, there have been more
than 7 million cases of COVID-19 and more than 400,000 fatalities as a result of the disease
(WHO, 2020), (Blumberg, et al., 2020), (Dong, et al, 2020).

As of 2 April, 2020, the COVID-19 pandemic has resulted in >890,000 cases and >45,000
deaths worldwide. In the United States, infants, children, and older teenagers make up 22% of
the population (CDC, 2020), (CDC, 2020). According to data from China, pediatric instances
of COVID-19 may not be as severe as adult cases, and children may exhibit different symptoms
than adults. The China Pneumonia Emergency Response Epidemiology Team conducted
research with 72,314 individuals and determined that approximately 2% of the 44,672
confirmed cases of COVID-19 were children aged 0-19, with 0.9% of these cases occurring in
children under the age of 10. This outbreak has been labelled a pandemic by the WHO (WHO,
2020), (She, Liu, & Liu, 2020).

In contrast to the situation in other nations, Indonesia has had a high rate of COVID-19
transmission. This has been the case since the disease was discovered there. The cross-infection
that can occur between children and their parents is the primary mode of disease transmission
(Anantyo et al., 2020). Because parents do not comply with health norms and do not vaccinate
their children against COVID-19, the virus is able to be passed on to their children (Anantyo
et al., 2020). The family is the basic structural unit that should serve as the foundation for any
efforts made by the government to stop the spread of COVID-19. It is critical to have an
accurate understanding of the factors that have a role in the spread of the COVID-19 virus to
children such as the level of knowledge, attitudes to prevent transmission, health protocols, and
the COVID-19 vaccination support preventing transmission to children (Ernawati et al., 2020;
Adeyinka et al., 2021; She, Liu, & Liu, 2020).

The biggest risk in this pandemic is that someone who is infected will make it difficult
to manage relationships with those who are already infected or waiting for the results of
diagnostic tests (Shelmerdine et al., 2020), (Shen et al. (2020). This study will look into the
family's roles and activities in stopping the spread of the COVID-19 viral infection. The goal
of this study was to examine the association between the level of family awareness in avoiding
COVID-19, family attitudes and behavior, and parents' COVID-19 vaccination behaviour on
COVID-19 transmission to children.

2. RESEARCH METHOD

A method for doing research based on observational analytics and a cross-sectional
design. This research was conducted from March 28 to May 30, 2022 in a total of 12 health
sites, with 550 individuals who met the inclusion criteria volunteering their responses. The
family dynamic and the children's development are the foci of this investigation. There is a
level of validity and reliability in the study instrument that is equal to 91%. Interviews and a
questionnaire were used to compile the data collected for this study. The interviews focused on
gathering demographic information and determinants on transmission of COVID-19 virus to
children. In addition, other data were collected by analyzing particular antigens and swabs
taken from children who had a history of acute respiratory infections in their family. Utilizing
various software programs, an analysis of the data was performed. Due to the fact that the
acquired data do not follow a normal distribution, a bivariate analysis will be performed using
the Spearman test and the Mann-Whitney test (with a significance level of = 0.05). In addition,
the Section Kupang Ministry of Health Poltekkes Research Ethics Committee gave their stamp
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of approval to this study (their number is LB.02.03/1/0075/2022, and the date is March 25th,
2022) in order to ensure that it adheres to ethical standards.

In this study, the selected respondents were families discovered in 12 Kupang Health
Centers after their children had treatment for respiratory infections or coughs. The family was
then informed and informed consent was obtained. Children who meet the requirements for
exposure to upper respiratory tract infections are followed with a pap smear antigen test by
Puskesmas health professionals to determine if they have been exposed to COVID-19. A
questionnaire is utilized to assess the amount of family knowledge, attitudes, and behaviour
towards the prevention of COVID-19 in children. Individuals who are at risk for COVID-19
and who have had COVID-19 immunizations can demonstrate their status using a COVID-19
vaccination card.

3. RESULTS AND DISCUSSION
Table 1. Distribution of Families respondents based on age, level of education level, and
homestay status (n = 550).

Variable Category Total Percentage (%)
Age 25-30 106 19,27
30-35 129 23,45
35-40 150 27,27
40-45 165 30,01
Level of education Elementary school/equivalent 155 28,18
Junior high school/equivalent 145 26,33
Senior high school/equivalent 160 29,09
University/Higher education 90 16,37
Home stay status Live with nuclear family 425 77,27
Own house 125 22,73

Table 1 illustrates the characteristics of the respondents, which demonstrate that the
majority of respondents were aged 40-45 years (30.01%) and had the highest education level,
namely SMA, with 160 respondents (29.09%). According to population status, the vast
majority of respondents (77.27%) lived with their nuclear family.

Table 2. Family behavior in preventing transmission of COVID-19 in children by vaccinating
(n=550).

Variable Category Total Percentage (%)
Administering COVID-  The family has been given the 242 44
19 vaccinations to COVID-19 vaccine
families The family has not been given 308 56
the COVID-19 vaccine
Total 550 100

According to the data shown in Table 2, which can be found above, greater than half of
the respondents who had the status of parent did not be vaccinated against COVID-19. This
amounts to 308 families, or 56% of the total.
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Table 3. The attitude of the family in prevention the transmission of COVID-19 in children

(n=550).

Variable Category Total Percentage (%)
The attitude of the family in ~ Good for prevention 100 18.18
efforts to prevent the Enough prevention efforts 125 22,73
transmission of COVID-19 Lacking in prevention 325 59,09
in children Total 550 100

Based on table 3, more than half of the respondents, 325 respondents (59.09%), displayed
poor attitudes and behaviours regarding the prevention of COVID-19 virus transmission.

Table 4. The level of family knowledge and preventing preventive behavior COVID-19 in
children in Kupang City in 2022 ( n=550).

Variable Category Total Percentage (%)
The level of family knowledge The knowledge level 68 12,04
and preventing preventive is good
behavior COVID-19 in children  An adequate level of 237 43,09
knowledge
Lack of knowledge 245 45,00
level
Total 550 100

According to table 4, it is possible to infer that just 68 (12.04%) of the total respondents
had strong knowledge. This is fewer than one-eighth of the total respondents. Although the
majority of respondents (245) had inadequate knowledge and 237 (43.09%) had sufficient
knowledge, the majority of respondents had inadequate knowledge (43.09).

Table 5. The transmission rate in children from pap smear examination results in children who
have upper respiratory infections with antigen swabs (n = 100).

Variable Category Total Percentage Category Total Percentage
(%) (%)
Age 5years Reactive 20 20 non-reactive 13 13
(positive ( negative
for covid for covid 19)
19
6-10 Reactive 12 12 non-reactive 15 15
years  (poistive ( negative
for covid for covid 19)
19
11-16  Reactive 10 10 non-reactive 30 30
years  (positive ( negative
for for covid 19)
COVID-
19)
Total 42 100 58 100

Table 5 displays the findings of the Pap smear for 100 children with symptoms of acute
respiratory infection. There were 42 (42%) children with reactive nasal and throat smear
results, while there were 58 (58%) children with non-reactive results.
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Table 6. The relationship between age, level of family knowledge, and family behavior to

prevent COVID-19 in children and to give vaccines to parents of children in against
transmission of COVID-19 in children.

Variable Asymp. Sig. p = value
(2-sided) Correlation

The relationship between the age of parents and the 0,100 0,261

transmission of COVID-19 in children

The relationship between the level of family 0,001 0,669

knowledge and transmission of COVID-19 in

children

Relationship between family transmission prevention 0,001 0,561

behavior and COVID-19 transmission in children

The relationship between the administration of the 0,001 0,660

COVID-19 vaccine to parents and the transmission

of COVID-19 to children

Spearman test

*p-value > 0.05 (0.00 to 0.20 means: there is almost no correlation 0.21 to 0.40, meaning: low correlation 0.41 to 0.60, meaning: moderate
correlation 0.61 to 0.80, meaning: high correlation 0.81 to 1.00, meaning: perfect correlation)

On the basis of the data shown in table 6, it is possible to draw the conclusion that the
administration of the COVID-19 vaccine to children is the factor that has the most significant
impact on the rate at which COVID-19 is passed on to children. According to the information
in the table that was just presented, there is a significant correlation between the level of
knowledge that children have and the transmission of COVID-19 (a sym=0.001, with a
correlation p=value of 0.669). Vaccination of parents is protective against the passing on of
COVID-19 to their offspring (symp=0.001, p=0.660); this protective effect is statistically
significant.

In terms of family involvement in COVID-19 prevention in children, the findings of
this study indicate that families have implemented COVID-19 prevention in children. The
majority of the 550 heads of households (64.50%) have implemented methods for preventing
COVID-19 in children based on their attitudes and level of knowledge about the topic. For
instance, if a family member has respiratory tract infection symptoms, the family maintains
physical distance, washes hands after handling objects, and wears a mask when coughing and
facing patients to prevent droplet transmission. Aerosolized COVID-19 infections are the norm
(Ernawati et al, 2020), (Sinha et al., 2020). There is a substantial risk of COVID-19
transmission in non-circulating settings, such as houses, for all variants of COVID-19 with
genetically engineered MRa viruses (Assaker et al., 2020), (Bandi, Nevid, & Mahdavinia,
2020). The extent to which families adopt this preventive relies on their level of perception,
individual experience, access to adequate information, and prior exposure to COVID-19. In
families with a high level of education, this preventive behaviour is typically performed
naturally and without education from the outside environment or health professionals. In
contrast, a lack of education will influence preventative behaviour (Syadidurrahmah et al,
2020), (Ashidigie, 2020).

Researchers identify children with acute respiratory infections symptoms by using nose
and throat swabs with the COVID-19 antigen test. This allows the researchers to determine
whether or not children are exposed to COVID-19. Children who are exposed to the virus
exhibit a variety of symptoms, including coughing, difficulty breathing, fever, and runny or
stuffy nose (rhinorrhea) (Liu et al., 2020). The level of perception, individual experience,
proper information, and previous experience of suffering from COVID-19 all have a role in
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determining the amount of family implementation in the carrying out of this preventive. This
preventative behaviour is instinctive and frequently carried out without any education from the
outside environment or health workers in homes where the family members have received an
acceptable education.

On the other hand, preventative behaviours will be impacted by a low degree of
education. In 2019, the Ministry of Health reported that those who had been exposed to
COVID-19 as well as those who had not been exposed had followed the preventative practises.
The prevention of COVID-19 can be enhanced by regulating and improving individual and
community health by maintaining patterns of behaviour and lifestyle that can effect health
improvement. This can be done by keeping healthy patterns of behaviour and lifestyle (Huang,
et al.,, 2020). A New Normal Adaptation Behavior for the Prevention of COVID-19
(Syadidurrahmah et al, 2020). Understanding what a person can do about health problems,
using the resources that are already available, and making decisions that are most appropriate
to improve health are the three primary goals of giving health education in order to enable the
individual to determine the problems and needs the person goals.

During the time of the COVID-19 pandemic, the immune system plays a very essential
role as the entry site for the onset of COVID-19 symptoms. This is because the immune system
is the entry point for the virus. COVID-19 symptoms will appear rapidly in those with a
compromised immune system. Vaccination against COVID-19, as well as subsequent
vaccinations, is required of all families and households that contain children as part of the
efforts to reduce the risk of transmission (Sari, Agata & Patria, 2020). An individual's decision
to get vaccinated may be influenced by factors such as anxiety and a lack of adequate family
knowledge. The development of unpleasant symptoms in response to vaccination is a
physiological marker that indicates that immunity has been established in the body (Graff, et
al, 2021). This results in psychological anguish for families with a limited level of awareness,
which ultimately results in their refusal to participate in re-vaccination. When making a
decision about whether or not to vaccinate or take preventative measures, the level of
knowledge that a family possesses is a crucial factor to consider. The higher the level of
perception and cognition, the more it will effect the behaviour of the family in terms of taking
preventive actions (Ernawati, et al, 2021). The primary vehicle for the transmission of COVID-
19 in children is the household setting. Families with a high occupancy rate who live in a house
with a narrow room space may put their children at risk of contracting COVID-19 and other
diseases related to aerosol or droplet infections (Graff, et al, 2021).

Living at home with respiratory infections or isolated at home with inadequate family
attitudes like a separate isolation room will have a significant risk of passing the infection on
to children (Lu et al, 2020), (Natera-de Benito, et al., 2021). This is also true of isolating at
home with respiratory infections. The transmission of the Corona virus is comparable to that
of an acute pneumonia infection that has a high rate of transmission. The relationship between
the horizons of increasing the distribution of COVID-19 in children is the relationship between
the horizons of the interaction between knowledge, attitudes, and behaviour. When it comes to
selecting the appropriate behaviour in the interest of prevention, one's level of knowledge will
have an effect on one's attitudes; subsequent behaviour will be improved if family
comprehension and attitudes are sufficient (Graff, et al, 2021).

Adjustments to new routines are made by individuals no matter where they are, including
at home, in the office, at school, and at their places of worship. People who are health conscious
and who have the knowledge and awareness to live a life that maintains cleanliness and satisfies
health standards are created when clean and healthy behaviour is maintained in public areas.
This highlights the necessity of keeping clean and healthy behaviour in public spaces (Naja,
Wedderburn, & Ciurtin, 2020). Lately, we have been hearing a lot about something called the
"New Normal," which refers to returning to a life that is clean and healthy and living according
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to the standards established by the health sector in order to stop the spread of COVID-19.

Therefore, maintaining a safe distance, wearing protective masks, and often washing one's

hands are all important components of clean and healthy living behaviours that will be
incorporated into everyday life.

The family is the source of all COVID-19 transmission in children. The risk of spreading
COVID-19to children and other diseases associated to aerosol or droplet infections is increased
among low-occupancy families living in houses with a small room area. Individuals who suffer
from Acute Respiratory lllness or self-isolation by staying at home with their family are
provided with insufficient isolation rooms that provide a high risk of transmission to children.
Yuliana, (2020), stated that the spread of the corona virus is comparable to a highly
transmissible acute pneumonia infection. The link between knowledge, attitudes, and
behaviour relates to the likelihood of increasing COVID-19 transmission among offspring
(Assaker et al, 2020). When choosing the correct behaviour in prevention, the level of
information will influence attitudes, therefore behaviour will be better if family comprehension
and attitudes are adequate (Han et al., 2021), (Wajdi et al., 2020). Knowledge, attitudes, and
proactive activities to maintain and prevent the risk of disease, protect oneself from the threat
of disease, and participate actively in the public health movement constitute healthy behaviour.
Maintaining a safe distance, using a mask, and washing one's hands will be part of clean and
healthy everyday habits (Yuliana, 2020), (Ashidigie, 2020).

Concerning the spread of COVID-19 in children, the findings of pap smears performed
on discharge from the nose and throat of 100 children diagnosed with Acute Respiratory
Infection showed that 42 children, or 42%, were reactive, whereas 58 children, or 58%, were
non-reactive. The droplet infection or saliva splashes that are inhaled through the air or aerosols
can transfer the corona virus to other persons (Ho et al., 2020), (Ludvigsson, 2020), (Woodruff,
et al., 2022). The use of masks, avoiding staying in closed rooms or living in the same house
with persons who are considered carriers of the corona virus, and avoiding close contact with
other people who have the virus are all highly important preventative measures (Mustajab et
al., 2020). Individual immunity to the Corona 19 virus does not rule out the possibility of
transmission to others, even in families that have been certified cured of the virus. In order to
stop the spread of the COVID-19 virus, members of the family need to create an area for
isolation by paying attention to the room ventilation, using separate bathrooms and dining
addresses, and remembering to wear masks when interacting with one another (WHO, 2020),
(Pavone et al., 2020), (Sari, Agata & Patria, 2020), (Zimmermann, Pittet, & Curtis, 2021).

4.  CONCLUSION

According to the findings of the research, there was a substantial relationship between
the level of parental understanding and the behaviour of preventing COVID-19 in children
living in the city of Kupang. In addition, there is a substantial correlation between the rebellious
actions and attitudes exhibited by parents in regard to the prevention of COVID-19 in children
and the prevalence of COVID-19 in children. Families or parents who provide the COVID-19
vaccination to other members of the family also have a substantial association with the virus's
transmission to children. It is necessary for families to make steps, such as putting in place
health procedures and ensuring that children are vaccinated, in order to limit the risk of
COVID-19 being passed on to their children.
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Abstract

Moringa (MO) leaves contain several chemical substances of high value, including vitamin C,
flavonoids, phenolic compounds, carotenoids, tannins, and triterpenoids, among which one
functions as an antioxidant. Previous research observed that MO leaves have already been
developed into various formulations; unfortunately, these formulas could not completely obscure
the aroma and taste problems that rendered MO leaves less acceptable to consumers. In this
research, Moringa leaf powder (MLP) and red ginger (RG) are combined to cover the unpleasant
taste and aroma of MO leaves. The purpose of this study assess the quality of three tea bag
formulations, including their water content, ash content, hedonic and antioxidant activities, by
quantitative tests; FO (3 Gr of MLP), F1 (2.25 Gr of MLP, and 0.75 Gr of RG), and F2 (the amount
of MLP and RG is equal to 1.5 Gr). This experimental study employs a completely randomized
design, three special treatments, and three repetitions. Statistical analysis of quality test results
and antioxidant activity uses One-Way ANOVA followed by a post hoc test utilizing the Least
Significant Difference (LSD). The water content tests revealed that all three formulations
qualified the Indonesian National Standard (SNI), ranging from 3.86% to 4.29%. Adding ginger
did not influence the water content (p > 0.05). Otherwise, it increases the ash level from 8.65%
to 9.98%. Based on the results of the hedonic test, the panelists preferred FO over F1 and F2
concerning color by a score of 86%. In contrast, they preferred F2 regarding aroma and taste by
a score of 82%. The addition of RG in F1 and F2 was significant to the preference level of
panelists ('p <0.05). The IC50 value for the antioxidant activity test was highest for F2 at 59.31 £
0.13 ppm. The addition of RG boosted the antioxidant activity of MO tea products considerably
(sig <0.05). Consequently, developing MO tea products containing RG in F2 could be potentially
produced as herbal tea beverages with antioxidant properties.
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1. INTRODUCTION

Free radicals and Reactive Oxidative Stress (ROS) are frequently discussed as causes of
various human chronic diseases (Ghezzi et al., 2017). Stroke, diabetic nephropathy, cancer,
hypertension, cardiovascular disease, acute lung inflammation, neurological illnesses,
cataracts, obesity, hyperglycemia, and aging are triggered by reactive oxygen species (ROS),
which are produced due to exposure to radiation, pollutants, and drug metabolites (Davies et
al., 2017). Antioxidants are one of the available solutions for preventing the development of
endogenous and exogenous ROS and free radicals through a variety of mechanisms of action.
In addition, antioxidants are frequently implemented in cancer therapy to reduce the side effects
of anticancer therapy (Casas et al., 2020).

Synthetic drugs can function as antioxidants. However, their high costs provide an
incredible opportunity for herbal medicines to be employed as an affordable source in
antioxidant development. Furthermore, antioxidants generated from synthetic materials, such
as butylated hydroxyl anisol (BHA; 320), butylated hydroxyl toluene (BHT; E321), tert-
butylhydroquinone (E-319), and propyl gallate (E-311), have unidentified side effects.
Therefore, natural antioxidants may be employed as a source for the development of
antioxidants (Malekmohammad et al., 2019). Natural ingredients with chemical compounds
such as alkaloids, terpenoids, tannins (Pisoschi et al., 2016), flavonoids, anthocyanins,
carotenoids, and vitamins C and E (Xu et al., 2017) are proven to have antioxidant potential
with various mechanisms of action that are influenced by geographical conditions or location
where the medicinal plants are grown or processed (Cardoso, 2019).

MO leaves contain many active compounds, such as vitamins A and C, flavonoids,
phenolic compounds, and triterpenoids (Farooq et al., 2021). The high content of phenolic
bioactive compounds in MO leaves contributes to their ability to scavenge free radicals strongly
(Kou et al., 2018). Previous studies have proven that MO leaf extract has antioxidant activity
using the DPPH method with an IC50 value of 87.54 ppm (Muna, 2022).

People usually consume MO leaves as lalapan (raw vegetables) by boiling them.
Modification of MO leaves is produced in the development, manifested in dry powder as a
nutritional addition to children's food (Singh et al., 2018). Additional formulations have also
been implemented in food products to increase their nutritional value such as soy meatballs
(Evivie et al., 2016), and candy MO served in the form of tea (Darna et al., 2019). Despite their
unpleasant taste, MO leaves in tea provide certain health benefits, particularly antioxidant
properties. To solve that problem, it is necessary to include other ingredients for the product to
be accepted by people and provide more health benefits (Fatima et al., 2020). Moringa leaves
tea bags are formulated by adding red ginger (Zingiber officinale var. rubrum) to increase its
antioxidant potential due to the high chemical composition of gingerols, oleoresin, and
essential oils in red ginger and to provide a distinctive taste (Suhendy, 2021).

The widespread use of MO in the community encourages researchers to develop MO into
other products so that consumers have a wide range of options for consuming MO. Moreover,
in Kupang-East Nusa Tenggara, MO is widely available, and the provided technology is
relatively simple to implement in the community. This research intends to produce a tea bag
containing MO leaves and RG to reduce the unpleasant aroma. The current study did a
qualitative test to measure phytochemical screening, water content, ash content, hedonic and
in vitro antioxidant activity. In this study, Moringa leaves are produced as a product packaged
in bags made of filter paper as tea bags. Moringa tea preparations are then carried out with
qualitative tests, including phytochemical screening, water content test, ash content test,
hedonic tests, and in vitro antioxidant activity tests using the 2,2-diphenyl-2 picrylhydrazil
(DPPH) method as a quantitative aspect of testing. Then, Moringa tea preparations are carried
out with qualitative tests, including phytochemical screening, water content test, ash content
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test, hedonic tests, and in vitro antioxidant activity tests using the 2,2-diphenyl-2 picrylhydrazil
(DPPH) method as a quantitative aspect of testing.

2. RESEARCH METHOD

The research design is completely randomized design (CRD), consisting of three
treatments and three replications with variations in ginger addition. The first formula is FO,
with the composition of 3 Gr of MLP without the addition of red ginger (0%). The second
formula is F1, with the composition of 2.25 Gr of MLP and 0.75 grams of red ginger. The third
formula is F2, with the composition of MLP 1.5 Gr and red ginger 1.5 Gr (50%). This study
aims to assess the herbal tea bags of MO leaves in qualitative and quantitative aspects.
Numerous procedures are performed to achieve this aim; a) determination of MO and red
ginger plants, b) manufacture of MO leaves and red ginger powder, c) manufacture of herbal
tea combined with MO leaves and red ginger as well as quality tests including water content,
ash content, hedonic test and antioxidant activity test of tea bag products using DPPH method.
The ANOVA test analyzes statistical data on water content, ash content, and antioxidant
activity. If the findings indicated a significant or very significant impact, a post hoc test using
the LSD technique would be performed.

a.  Plants determination and MO leaves and red ginger powder preparation.

In May 2022, MO leaves, and red ginger were produced at Penfui, Kupang, East Nusa
Tenggara. The collected MO leaves were green, not old or too young, fresh, and intact. The
certification of plant identification was achieved from the Jatinangor Herbarium, Laboratory
of Plant Taxonomy, Department of Biology, Mathematics and Natural Science Faculty,
Padjajaran University, following the letter of determination No.47/HB/02/2022.

The MO leaves and red ginger that is to be dried are carefully cleaned and drained in
running water. The MO leaves are dried properly by aerating them at room temperature while
flipping them over continuously. The drying process is continued until the water content is
reduced which is indicated by the fragility of the leaves when it is held. MO leaves Simplicia
are powdered using a grinder with a 60-mesh powder particle size (Irwan, 2020). The ginger
rhizome is chopped longitudinally (split), then dried by airing it for seven days (Siampa &
Jayanto, 2020). The dried Simplicia is then mashed using a blender and sifted using a 60-mesh
sieve (Ngatirah & Dewi, 2020). The simplicial is then formulated into tea bags.

b.  Herbal tea bags made from a combination of MO leaves and red ginger.

The tea bags are formulated into three formulas weighing 3 Gr each. MO tea formula 1
(FO) is made by weighing 3 Gr of MO powder, formula 2 (F2) consists of 2.25 Gr of MO
powder and 0.75 Gr of red ginger, formula 3 (F3) consists of MO and red ginger in equal
amount, namely 1.5 Gr Each material that is weighed is then mixed until homogeneous, and
put into a tea bag (Santi et al., 2022). Then, quality tests are carried out including phytochemical
screening, water content test, ash content test, hedonic organoleptic test, and antioxidant
activity as quantitative test parameters.

c.  Phytochemical screening

The material used to analyze chemical content is brewed from tea bags. The tea bags of
each formula are dipped up and down with 200 mL of warm water at 40 °C for 5 minutes. The
tea bags are removed from the solute ion (Nikmah et al., 2022), cooled to room temperature,
and then analyzed for their chemical content (Sucianti et al., 2021).

1).  Flavonoids identification.

The flavonoid test was carried out using the Wilstater test. A sample dissolved in 2 mL
of warm water was added to a spatula of Mg powder and four drops of HCI 2% (Nikmah et al.,
2022).
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2).  Steroids and triterpenoids identification.

1 mL of sample was added with 3 mL of 70% ethanol and 2 mL of concentrated H2SO4
and 2 mL of acetic acid anhydrous (Liebermann-Burchard reagent). A color change from
purple to blue or green indicated the presence of steroids. In contrast, the formation of a
brownish-red color at the interface showed the presence of triterpenoids (Purwoko et al., 2022).

3). Tannins identification.

2 mL of sample was taken and put into a test tube, and added 2-3 drops of 1% FeCls. The
formation of a green-black or dark-blue solution indicated that the sample contained tannin
(Ruwandha et al., 2021).

4).  Alkaloids identification.

The identification of alkaloids was accomplished by reacting 1 mL of chloroform and
ammonia with each sample. The results of the reaction were then warmed over a Bunsen flame,
instead shaken, and filtered. The filtrate was divided into three equal parts. In each portion,
three drops of 2N H2SO4 were added, shaken, and allowed to stand separately. The supernatant
was taken to be reacted with several reagents, and the color of the precipitate was observed. A
positive sample contained alkaloids if the Meyer reagent identified an orange precipitate, a
brown precipitate formed in the Wagner reagent, and a white precipitate formed in the
Dragendorf reagent (Khanifah, Puspitasari, & Awwaluddin, 2021).

5).  Saponins.

The sample was heated to boiling using 5 mL of distilled water and filtered. The filtered
results were shaken and then allowed to stand for 15 minutes. Samples that positively contained
saponin were indicated by the formation of stable foam (Dena et al., 2021).

d.  Water content test.

The test was carried out employing the gravimetric method. A total of approximately 2
g of tea product samples were weighed carefully and placed into a container that had been
sterilized. The sample was then cooked in the oven at +/- 105 °C for 5 hours and weighed.
Drying and weighing were performed at 1-hour intervals until the difference between 2
consecutive weighings did not exceed 0.25% (Tuapattinaya et al., 2021).

e.  Ash content test

Samples of tea products in each formula were weighed accurately as much as 2-3 grams;
then the samples were put into a silicate crucible that had been ignited and tared. The sample
was ignited slowly until the charcoal ran out, cooled in a desiccator then weighed until the
weight remains constant (Widanti & Wahyudi, 2019).

Ash content = % X 0000 et Q)

Description :
W1 = sample weight after ashing (grams)
W2 = sample weight before ashing (grams)

f. Hedonic organoleptic test

The hedonic test was assessed using a hedonic or preference-level scale. In this study,
the panelists consisted of 50 people from the community surrounding the city of Kupang. The
panelists were selected using the Simple random sampling technique with inclusion criteria
including tea and MO consumption. The method was based on observations utilizing the five
senses or organoleptic (Tiyani, Suharti, and Andriani, 2020). Panelists were given samples to
be tested along with a form to write down the results of the hedonic test, which was carried out
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independently with directions from the researcher. In this study, a hedonic scale of 5 was used,
a relatively simple scale but with good sensitivity in assessment (Wangiyana et al., 2021).
Ratings were expressed in numbers: 1 (dislike highly), 2 (dislike slightly), 3 (neither like nor
dislike), 4 (like slightly), and 5 (like significantly) to assess the level of panelists' preference
for the color, taste, and aroma of tea products (Wangiyana et al., 2021).

Formula 0, 1, and 2 of tea bags were made in 5 pouches each (5 tea bags) put in a glass,
and then dipped up and down with 200 ml of warm water at 40 °C for 5 minutes. The test was
carried out in stages, namely every 10 people per day over 5 days. Clearwater was provided to
rinse the mouth to become neutral, and a 3-minute interval was offered after attempting each
formula. The data obtained were calculated by means and standard deviation to get the
percentage level of preference for the tea bag product (Yusfiani et al., 2021). The research was
conducted after obtaining approvals from the health research ethics committee at the Health
Polytechnic of the Ministry of Health Kupang (Reference LB.02.03/1/0148/2022).

g.  Antioxidant activity test

The antioxidant activity of MO tea products was measured using the 2,2-diphenyl-2-
picrylhydrazyl (DPPH) method. The principle of this method is based on the ability of the
sample to inhibit the DPPH free radical by donating an H atom to form a non-radical compound
(Zela & Diah, 2021). This test was preceded by preparing a 0.2 mM DPPH solution and
determining the maximum A. The ethanol extracts of FO, FI, and F2 were made at
concentrations of 10, 50, 100, 150, and 200 ppm, respectively. 4 mL of the solution was taken,
then 1 mL of DPPH reagent was added. Then put it in a vial and vortex. The solution mixture
was allowed to stand for 30 minutes in a room without light. The absorbance was read using a
UV-Vis spectrophotometer at a maximum wavelength of 519 nm. The measurements were
repeated three times. This procedure was also carried out for vitamin C blanks and control
solutions (Aryanti et al., 2021). The percentage of DPPH free radical scavenging was
calculated based on its absorbance value with the formula:

% Scavenging = [(blank abs-sample abs)/(blank abs)]x 100%..............ccooviviiniiininnnn. (2)

Description:
Abs blank = absorbance blank
Abs of sample = absorbance of the sample

The DPPH free radical scavenging effect (percent of reduction) of MO tea was shown by
ICso value and calculated using linear regression analysis y = ax + b which was the relationship
between x (log concentration) and y (probit). The ICso value as the effective concentration of
the sample in absorbing 50% of total DPPH was obtained from the linear regression equation
by substituting the y value as the percent scavenging of 50% (Aulyawati et al., 2021).

3. RESULTS AND DISCUSSION

The assessment of MO leaves tea bags combined with red ginger quality was established
according to the characteristics of the material used to evaluate the degree of quality of the
ingredients. It implements standards based on two parameters, namely particular parameters,
including plant identity, organoleptic, and chemical content of Simplicia, and non-specific
parameters: moisture/water content, ash content, and hedonic or preference level (Yana et al.,
2022). The assessment for the specific parameters of the simplicial material is shown in Tablel.
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Table 1. Specific parameters of Moringa leaf and red ginger Simplicia powder
No Evaluation Result
parameters Moringa Ret Ginger Picture
1 Plants Moringa Zingiber >
Identity oleifera officinale
Lam. Roscoe
Scientific Moringa Zingiber
Name zeylanica officinale var.
Sinonim Burmann Rubrum
Theilade
Local name  Kelor Jahe Merah
Family Moringaceae Zingiberaceae
2 Organoleptic Green color, Brownish-
Simplicia typical yellow color, :
powder smell, typical smell p
tasteless of ginger, “‘ A
spicy taste '
3 Chemical content of moringa powder and red gingers: flavonoids, tannins, terpenoids,

alkaloids, saponins

Orange
color in the
Wilstater
test:
positively
contains
flavonoids

Brownish-
red color
with
Liebermann
-Burchard
reagent:
positively
contains
terpenoids

Stable foam:
Negative
saponins

Green color
with ferric
chloride
reagent 1%:
positively
contains
tannins

Brown
precipitate
with Wagner
reagent:
positively
contains
alkaloids
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Determination of plants was the first procedure implemented in this research to identify
plants accurately. MO leaves and red ginger were determined at the Jatinangor Herbarium,
Plant Taxonomy Laboratory, Department of Biology, Mathematics and Nature Science
Faculty, Padjajaran University. The determination results showed that the plants used were MO
from the Moringaceae family and red ginger (Zingiber officinale Roscoe) from the
Zingiberaceae family.

MO leaves, and red ginger rhizome became the sample plant components. Each Simplicia
powder was screened for phytochemicals with a color reaction to determine the active
compound's content. The results of the phytochemical screening showed that both Simplicia
positively contained flavonoids, tannins, terpenoids, and alkaloids, which were supported by
the results of previous studies. Research by Isyraqi et al., (2020) proved that MO leaves
positively contained flavonoids, tannins, and terpenoids and that they also contained alkaloids
(Yulianto, 2020). Red ginger contains phenol compounds, including gingerol, shogaol, and
paradol (Mao et al., 2019) which give it a spicy taste (Zhang et al., 2022), and volatile
terpenoids, which give ginger a distinctive aroma (Mao et al., 2019). Besides that, it also
contained tannins with an astringent taste which was indicated by the formation of a brown
color in the color reaction (Szczurek, 2021). Phenols, flavonoids, tannins, and alkaloids were
phenolic groups proven to have high antioxidant activity (Widiastini et al., 2021). MO leaves
and red ginger powder the chemical content had been identified and then formulated into tea
bags and then non-specific parameters were measured, including moisture content, ash content,
and hedonic test.

a.  Water content

The purpose of determining water content was to identify the amount of water left after
drying. It was one of the most important factors in establishing a product's quality. The results
of the water content test for tea bags are shown in Figure 1.

4,3 417+ 0.121

4,2 T
4.03+ 0.115

4,1 3.97+ 0.115 T

|

Water content (%b/b)
S

3,9
3,8
3,7
FO F1 F2
Formula

Description: FO, F1, F2, = Concentration of RG: 0%, 25% and 50%

Figure 1. The results of the water content test of tea bag products

According to the findings of the water content analysis that are presented in Figure 1,
the average water content of Moringa tea with the addition of red ginger in the three different
formulas ranges from 3.86% to 4.29%. This water content successfully met the requirements
of the water content standard for tea products that was established by the INS; the maximum
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water content standard was 8% (Prawira-Atmaja et al., 2021). This is in line with the research
conducted by Sinulingga et al (2021), which stated that the water content of tea bags was 2.3%-
7.1%. The water content in tea could affect its durability, where the high water content could
be a medium for the growth of microorganisms, such as fungi and bacteria, that could damage
its biological activities (Palupi et al., 2020). Adding ginger to MO tea products did not
significantly affect the water content (‘p>0.05),); this indicated that the MO leaves tea bag

combination with red ginger in each formula did not exceed the specified water content quality
requirements.

b.  Total ash content
The total ash content was another parameter that determined the quality of the tea. This
test aimed to acquire a general overview of all inorganic and mineral components used in the

manufacturing process. In Figure 2, the results of the ash content test for MO tea products are
displayed.
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Description: FO, F1, F2, = Concentration of RG: 0%, 25% and 50%
Figure 2. The results of the total ash content of tea bag products.

In this study, the total ash content of MO leaves tea bags with the addition of red ginger
ranged from 8.65% -9.98%, it was exceeding the INS standard for tea bags which was set at
8% (Prawira-Atmaja et al., 2021). The high ash content of the tea bags illustrated the high
mineral components in the MO leaves and red ginger. This result was in line with Bata et al.,
(2018) research, proving that the total ash content of MO leaves Simplicia was 9.221% + 0.002.
There are 15 mineral components found in MO leaves Simplicia, including Phosphorus, Sulfur,
Potassium, Calcium, Titanium, Chromium, Manganese, Iron, Nickel, Copper, Zinc,
Molybdenum, Strontium, Barium, and Rhenium which the highest components were calcium
and potassium. These minerals could be developed as a mineral supplement (Manggara &
Shofi, 2018). Ginger also contains macro and micro minerals such as Nitrogen, Phosphorus,
Potassium, Calcium, Magnesium, Sodium, Manganese, Iron, Zinc, and copper (Jabborova et
al., 2021). The statistical analysis results also showed a significant difference in the ash content
of the tea bags (‘p <0.05). This result showed that the addition of red ginger in the manufacture
of tea bags significantly affected the ash content of the tea bags produced.
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c.  Hedonic organoleptic test
Tea bag products were also subjected to a hedonic test to determine the preference level
and consumer acceptance (Su et al., 2021). The standard was based on the sensory

characteristics of the observer, namely the assessment of aspects of color, taste, and aroma
(Siow et al., 2022).

1). Color hedonic test

In FO, the tea was green, which was the color of MO leaves without the addition of ginger,
while F1 and F2 were yellowish green which was the color of a mixture of MO leaves and red
ginger. The results of the color hedonic test of the tea bag product of MO leaves and red ginger
combination for each formula were shown in Figure 3.
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Figure 3. Result of color hedonic test

Based on Figure 3, the color of the tea bag product showed the color of FO with a
composition of 3 Gr MO occupying the highest percentage with a category of like extremely
(22%) and like slightly (64%), followed by F1 with a weight of 2.25 Gr of MO and F2 with a
weight of 1.5 Gr of MO. MO leaves contained chlorophyll or a natural green leaves dye with
high concentrations. The bright dark green color of F1 was due to the high weight of MO and
was associated with the chlorophyll content extracted from the brewed water of tea bags
(Farooq et al., 2021). The ANOVA results also showed a significant difference between each
formula on color organoleptic parameters with a significant value of <0.05.

2).  Aroma hedonic test
The role aroma of a product is essential because it will determine consumer acceptance
of the product (Arumsari & Aminah, 2019). The aroma produced from the FO tea bag product

was a typical aroma of MO leaves. At the same time, F1 and F2 were the typical aromas of MO
leaves and RG.
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Figure 4. Results of aroma hedonic test

The tea formula with ginger tends to be preferred by the panelists. F2, with a
composition of 1.5 Gr of ginger as much as MO was the most preferred by the panelists with
the category of like extremely as much as 24% and like slightly (58%) followed by F1 and FO.
The higher concentration of MO in F1 (2.25 Gr) and FO (3 Gr) was less favored by the panelists
because of the unpleasant odor of MO. The addition of red ginger aimed to cover the unpleasant
odor from MO leaves. Red ginger contains volatile terpenoid compounds that give ginger its
distinctive aroma (Mao et al., 2019). The unpleasant smell was more pronounced if the
concentration of MO leaves was added more than red ginger. Otherwise, it decreased with
increasing concentration of red ginger. This was in line with the research of Fatima et al.,
(2020) that red ginger could cover the unpleasant odor of MO leaves. The ANOVA results also
showed a significant effect between the addition of red ginger to the aroma organoleptic
parameters with a significant value <0.05.

3). Taste hedonic test
Taste is one factor that is important for consumers in considering product selection.
Although other parameters have good values, consumers will reject the product if the taste is

not good (Setiyani et al., 2022). The results of the test of the researcher's preference for the
taste of the tea product for each formula were as shown in Figure 5.
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Figure 5. Results of the hedonic taste test
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Based on the test results of panelist's preference for the taste of tea bag products in Figure
5, the tea product that obtained the highest level of taste preference was F2 (composition of 1.5
Gr of MO leaves to powder and 1.5 Gr of red ginger) product with a category of 62% like
slightly and 20% like extremely. The F1 (composition of 2.25 Gr of MO leaves to powder and
0.75 Gr of RG) product and FO (composition of 3 Gr of MO leaves powder) product were not
liked by panelists because the concentration of MO leaves used was higher than ginger so that
the unpleasant and bitter taste of MO leaves tends to be felt. The taste produced by MO leaves
tends to be bitter and unpleasant comes from the saponins and tannins it contains. Fatima et al's
research (2020) proved that adding red ginger to MO leaf powder could reduce the unpleasant
taste of MO leaves. This was associated with phenolic compounds, including gingerol, shogaol,
and paradol (Mao et al., 2019), which gave ginger a distinctive taste (Zhang et al., 2022). The
ANOVA results also showed a significant effect between the addition of red ginger on the
organoleptic parameters of aroma with a significance value of <0.05.

d). Antioxidant activity of tea bags.

The antioxidant activity of tea bags using the 2,2-diphenyl-1-picrylhydrazyl (DPPH)
method with the principle that reducing compounds donate H atoms caused DPPH to be
reduced to form diphenylpicrihydrazine which was characterized by a reduction or loss of
purple to a pale yellow color. The intensity of the purple color was measured using visible
spectrophotometry at the maximum wavelength of the DPPH (YYang et al., 2020). In this study,
the maximum DPPH wavelength was obtained at 519.0 nm. This was in line with the study of
Asbabu, (2019), the full wavelength range for sample measurements using the DPPH method
was around 400-550 nm.

The ability of Moringa tea products as antioxidants was assessed based on the reduced
purple color of the DPPH solution which was read as absorbance on a spectrophotometer and
was then quantified and expressed by the ICso value (Muna, 2022). A small 1Csg value indicated
that the antioxidant activity was getting stronger and vice versa, as shown in Figure 6.
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Figure 6. The average I1Cso value for tea bags.

Based on the data above, F2, with a composition of 1.5 grams of MO leaves to powder
and 1.5 grams of red ginger, had the highest antioxidant activity with ICsp of 59.31 + 0.132
ppm, followed by F2 of 71.29 + 0.128 ppm and FO of 98.56 + 0.154 ppm. These values
indicated that the three formulas have moderate category antioxidant activity with a range of
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ICso values between 50-100 ppm (Muna, 2022). This study used pure vitamin C to compare,
and 1Cso of 12.849 + 0.152 was obtained. Vitamin C was proven to have the potential for
extreme antioxidant activity due to oxidative stress (Dotulong et al., 2021).

The ability of antioxidant activity of tea bag products was associated with the
contribution of several compounds found in MO leaves and red ginger, including flavonoids,
phenols, and tannins. These compounds release H* atoms and form stable DPPH molecules.
Dillak, Kristiani, & Kasmiyati, (2019) said that the presence of the OH™ group in flavonoids, a
phenol group, played a role in donating H* atoms to stabilize the DPPH radical. In a study by
Rachmatiah et al., (2022), who tested the antioxidant activity of ileum (Clerodendrum
minahassae Teijsm. & Binn) leaves it was shown that leilem leaves had antioxidant activity in
a very strong category because of their flavonoid and phenolic content. In addition, according
to Szczurek (2021), tannins have aromatic rings with hydroxyl groups, which also play a role
in reducing DPPH free radicals. Adding red ginger to F1 and F2 increased antioxidant activity
even though they were in the same range of 1Cso values. According to Mao et al., (2019), the
shogaol content belongs to the phenol group due to the conversion of gingerol, which also has
antioxidant activity besides giving ginger a distinctive taste. This was supported by the research
of Septiana et al., (2019), which proves ginger could increase antioxidant activity in honey
combined with temulawak. The results of the statistical analysis of the tea bag products'
antioxidant activity showed a significant effect (p <0.05) on the proportion of added RG.

Another parameter related to the quality of tea bag products is the shelf life. It can be
determined through several approaches, including distribution turnover, distribution abuse
test, consumer complaints, and accelerated shelf-life testing. However, it cannot be undertaken
because of the limited time.

4.  CONCLUSION

Based on the results of this study, it could be concluded that the tea bag products FO, F1,
and F2 qualified the quality requirements for water content yet failed to satisfy ash content.
The three formulas had an antioxidant activity with 1Cso of 59.30 £ 0.132 ppm to 98.56 + 0.154
ppm. The addition of red ginger to F2 contributed to the preference level of the panelists from
the aspect of aroma and taste compared to F1 and FO so it has the potential to be further
developed as an antioxidant herbal drink. For further research, it is possible to conduct a
comprehensive life-saving parameter test to determine the life-saving product.
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Abstract

Obesity is becoming one of the main factors in the increase in non-communicable diseases
globally. In Indonesia, the prevalence of central obesity at 15 years and over continues to increase.
The increase in visceral fat is related to abnormal metabolisms, such as a decrease in glucose
tolerance and insulin sensitivity, causing an increase in blood sugar levels, a risk factor for
diabetes. To predict the incidence of type 2 diabetes mellitus, the abdominal circumference is a
better predictor than BMI against type 2 diabetes mellitus. This study aims to determine the
relationship between abdominal circumference to blood sugar levels in young women. This
research is an observational analytical study using the cross-section method. Sampling in this
study used a consecutive sample, which was taken based on inclusion and exclusion criteria in
the population. The overall subjects of the study amounted to 70 respondents. The results showed
a meaningful relationship between the abdominal circumference and fasting blood sugar levels (p
=0.000) with a moderate correlation (r = 0.440) and a significant relationship between abdominal
circumference to blood sugar levels 2 hours after glucose loading (p = 0.030) with a weak
correlation (r = 0.259). This study concluded that there is a relationship between abdominal
circumference and blood sugar levels using an oral glucose tolerance test in young women. As a
recommendation, young women should maintain their lifestyle and keep their abdominal
circumference not exceeding 80 centimeters to prevent diabetes.
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1. INTRODUCTION

Globally, obesity has been a major contributor to the growth of noncommunicable
diseases (Adnyana et al., 2020). Obesity develops when the accumulation of extra fat increases
health hazards. The body mass index (BMI) and abdominal circumference are two of the body
fat measurement methods (Alves et al., 2021). According to the World Health Organization
(WHO), individuals are obese if their BMI is more than or equal to 27 kg/m2 Indonesia
(Angullo-Martinez et al., 2021).

The threshold values for abdominal circumference measurements vary by area. In
Indonesia, a person is considered obese if his or her belly circumference is larger than 90
centimeters for men and 80 centimeters for women (Asiah, 2016). Obesity is one of the most
prominent problems in the world today. In Indonesia, the prevalence of obesity continues to
rise, particularly obesity in adults aged 18 and older (Bolla et al., 2020). Obesity can raise a
person's risk of morbidity and death. Increased visceral fat is associated with aberrant
metabolisms, including decreased glucose tolerance and insulin sensitivity, which is a risk
factor for the development of diabetes (Bonora et al., 2021b).

It is known that abdominal circumference is a better predictor than body mass index
(BMI) on the incidence of type 2 diabetes mellitus (Bonora et al., 2021a). Compared to body
mass index (BMI), abdominal circumference tends to be more accurate for diagnosing central
obesity. Central obesity is a condition of excess fat in the abdomen. Therefore, it is crucial to
measure the waist circumference occasionally. Diabetes mellitus is a metabolic disorder with
various etiologies (Ametembun, 2017). It is characterized by hyperglycemia resulting from the
pancreas not producing enough insulin or the insulin produced cannot be used by the body
effectively (Carrasco-Sanchez et al., 2021). Hyperglycemia can be defined as a condition in
which blood sugar levels exceed normal limits (Arise et al., 2021). If this situation occurs
continuously, it can result in diabetes mellitus. One way that can be used to establish diabetes
mellitus is through oral glucose (GDO), which is more sensitive and specific than fasting
plasma glucose testing (Burda et al., 2013). Diabetes mellitus has a long-term effect, damaging
the heart, blood vessels, eyes, kidneys, and nerves. These complications are the result of
uncontrolled diabetes. (Chan et al., 2021) The long course of the disease to become a
complication causes diabetes mellitus to often go undiagnosed at the beginning; therefore,
blood sugar checks need to be done to diagnose diabetes (Cheng et al., 2021).

In 2020, the number of Indonesians aged 15 and older with diabetes is projected to reach
12,191,564, with an estimated 8,485,334 individuals undiagnosed (Chikowore et al., 2021). In
2021, the prevalence of diabetes in the population aged 15 and older rose from 1.1% in 2020
to 2.1% (Burda et al., 2012). Genetics, a family history of diabetes, being overweight or obese,
a poor diet, a lack of physical activity, and smoking are all risk factors for diabetes. The greatest
risk factor for type 2 diabetes mellitus is excess body fat caused by a healthy diet and regular
exercise (Cuschieri et al., 2022).

The prevalence of obesity and diabetes mellitus continues to rise, along with the
association between obesity, particularly central obesity, and diabetes mellitus (Chen et al.,
2020). Gorontalo is one of the regions with the greatest prevalence of obesity. The prevalence
of obesity in adult males is 25.5%, whereas in females it is greater at 47.5%. Obesity occurs
not just in metropolitan regions but also in rural ones. It is crucial to recognize the initial rise
in blood sugar levels in young women as the onset of insulin resistance (Das et al., 2017).
Hence, researchers wish to determine if belly circumference may be utilized as an alternative
predictor of type Il diabetes in young women.
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2. RESEARCH METHOD

This is an analytical cross-sectional study in which both constrained and unconstrained
variables are observed at a single time. The investigation was conducted at the Kabila Health
Center between February and June 2022. This study collected primary data by measuring
participants' blood sugar and belly circumference. Blood sugar is sugar or glucose in the blood
that comes from eating and is transported to all body cells through blood vessels.

Blood glucose (blood sugar) is an indispensable health indicator. Consistently high blood

sugar levels (hyperglycemia) will cause disorders such as diabetes and vice versa. In addition
to causing a person to faint, hypoglycemia (low blood sugar) can also lead to low blood sugar
levels. The target population consists of young women in good health at the Kabila Health
Center in Gorontalo Province. In December 2021, 70 young women between the ages of 10
and 18 were surveyed at the Kabila Health Center to compile the sample population. The
sampling method employs the sequential sampling methodology, in which samples are drawn
from a population based on inclusion and exclusion criteria. The inclusion criteria are being
willing to participate in research and signing informed consent. Exclusion criteria include
research participants who are ill, using medications that impact blood glucose levels
(metformin/glibenclamide), or participating in a diet program, abdominal circumference can
be affected by disease (tumors, hepatomegaly). Data analysis was carried out with the SPSS
program. Following the collection of data, the information is processed. This research already
has a permit by the Research Ethics Commission of the Health Polytechnic of the Ministry of
Gorontalo, numbered LB.01.01/KEPK /177/2022.

3. RESULTS AND DISCUSSION

Table 1. Displays the findings of the study, which illustrates the age distribution, family history
of diabetes, and education levels of the 70 young women who participated in the study as
respondents.

Table 1. Respondent Characteristics (n=70).

Characteristics Frequency Distribution p-value
n %

Age 0,001
10 Years Old 16 23
11 Years Old 4 6
12 Years Old 12 17
13 Years Old 9 13
14 Years Old 3 4
15 Years Old 7 10
16 Years Old 9 13
17 Years Old 6 9
18 Years Old 4 5

Family History of Diabetes Mellitus 0,013
Yes 30 42,9
No 40 57,1

Education 0,804
Primary School 44 63

High School 26 37
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According to table 1, the number and percentage of respondents were the highest in ten
years, with 16 respondents (23%) receiving the most responses. In contrast, only three
respondents (4%) were aged 14 years or younger. According to table 1, the number and
percentage of respondents with a junior high school education were 44 (63%) and the number
and percentage of respondents with a high school education was 26 (37%). The number and
proportion of respondents without a family history of diabetes mellitus, namely 40 respondents
(57.1%), are also presented. The number and proportion of respondents with a family history
of diabetes mellitus were 30 (42.9%), as shown in Table 1. The number and proportion of
respondents without a family history of diabetes mellitus, namely 40 respondents (57.1%), are
also presented.

Table 2. Respondents' blood sugar (n=70).

Numeric Variables Blood Sugar

Median Min-Max Mean=SD p-value
Fasting Blood Sugar 87 74-112 86,97-8,45 0,001
Oral Blood Sugar 111 66-358 115,71-37,02

According to table 2, the average level of fasting blood sugar among the 70 people who
participated in this research was 86.97, and the standard deviation was 8.45. The minimal level
of sugar in the blood during fasting is 74, and the maximum level of sugar in the blood while
fasting is 112. In this particular investigation, the figure of 87 was determined to be the median
for the participants' fasting blood sugar values. The average glucose level in the blood two
hours after eating 70 grams was 115.71, with a standard deviation of 37.02 among the 70 people
who participated in this study. Two hours after ingesting 70 grams of glucose orally, the lowest
possible value for blood sugar is 66, and the highest possible value for blood sugar is 358. Both
of these values are reached via glucose loading. In this particular investigation, the figure of
111 was determined to be the median for the respondents’ fasting blood sugar values.

Table 3. Respondent's abdominal circumference (n=70).

Numeric Variables Abdominal Circumference

Median Min-Max Mean=SD p-value
Fasting Blood Sugar 79 63-111 82,23-12,711 0,008
Oral Blood Sugar 90 66-127 90,13-15,38

According to table 3, the average abdomen circumference of participants at the time of
fasting blood sugar was 82.23 with a standard deviation of 12,711, the minimum abdominal
circumference was 63 and the highest abdominal circumference was 111, with a median
abdominal circumference of 79. The average abdomen circumference of respondents following
oral administration of 70 grams of glucose was 90,13 with a standard deviation of 15.38, the
lowest abdominal circumference being 66 and the highest abdominal circumference being 127,
with an average abdominal circumference of 90.

Table 4. Test Results of Spearman’s Rank Correlation of Abdominal Circumference to blood
sugar (n=70).

Numeric Variables Significance Correlation Coefficient R
Fasting Blood Sugar 0,0001 0,440
Oral Blood Sugar 0,030 0,259

In table 4, based on the findings of the Spearman'’s rank correlation test between abdomen
circumference and fasting blood sugar, a significant value (p-value) of 0.0001 was achieved,
indicating that the value was less than (0.05). This result demonstrates that the obtained data
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yielded substantial results. In addition, the correlation coefficient R has a value of 0.440. It also
reveals a modest association between stomach circumference and fasting blood sugar. In table
4, based on the findings of the Spearman's rank correlation test to the variables of belly
circumference and blood sugar 2 hours after receiving 70 grams of glucose, a significant value
(p-value) of 0.030 was obtained, indicating that the deal was less than (0.05). This score
indicates that the obtained data has produced substantial results. In addition, the correlation
coefficient R has a value of 0.259. It demonstrates a slight association between belly
circumference and blood sugar 2 hours after 70 grams of glucose ingestion.

This study's conclusions are based on a bivariate analysis utilizing Spearman's Rank
correlation. It was determined that abdomen circumference and fasting blood sugar showed a
significant relationship (p-value = 0.000) and moderate correlation (correlation coefficient r,
which is 0.440). It was also shown that the abdominal circumference and blood sugar 2 hours
after receiving 70 grams of glucose showed a weak but significant relationship (p-value =
0.030) (correlation coefficient r, 0.259). On the basis of the two obtained outcomes, it is
possible to infer that the null hypothesis (HO) was rejected and the alternative hypothesis (Ha)
was accepted. Thus, the oral glucose tolerance test revealed a correlation between young
women's abdomen circumference and blood sugar levels.

Obese individuals are known to decrease the function of B in the pancreas (Dom et al.,
2021). The B have an essential role in regulating insulin production. Decreased function of f3
due to obesity can result in inflammation of the pancreas, which causes the proliferation of
macrophages in the pancreas (Dubey et al., 2022). These macrophages will interact with 3,
where it is known that direct contact between the macrophages and the B results in damage to
the B (Engel, 2014). The occurrence of damage to this B can result in abnormal tolerance of
fasting glucose can occur.

The study on the association between BMI (body mass index), abdominal circumference,
and RLPP (the ratio of pelvic waist circumference) and blood sugar levels revealed that BMI
was associated with blood sugar levels (p=0.007; r=0.345), abdominal circumference was
associated with blood sugar levels (p=0.001; r=0.424), and RLPP was associated with blood
sugar levels (p=0.002; r=0.392) (Grimes et al., 2015). It indicates a connection between
anthropometrics and blood sugar levels, particularly belly circumference, which has the highest
correlation with blood sugar levels compared to other factors (Harbuwono et al., 2021).

Because glucogenesis can stop insulin from working, a bigger waistline can make it
harder to control blood sugar (Kargar et al., 2021). Fatty acids are released into the port vein
of the liver as a waste product of the fat in the abdomen (Kh. Albashr et al., 2022). When there
are too many free fatty acids in the liver, they oxidize and make Acetyl CoA. This turns on the
liver enzyme pyruvate carboxylase, which turns pyruvic acid into glucose. Gluconeogenesis is
the name for this process (Kuok et al., 2016). Also, having more free fatty acids circulating in
the liver can make muscle cells less sensitive to insulin, which can lead to insulin resistance
(Kushwaha et al., 2022). Therefore, muscle cells require more insulin for blood glucose into
the muscles (Lu et al., 2018). In a study entitled the relationship between the abdominal
circumference and the ratio of pelvic abdominal circumference to fasting blood sugar levels in
soldiers, a sample of 73 respondents was obtained (Lukito et al., 2020). The results of this
study's correlation test between waist circumference and fasting blood sugar were p = 0.000
and r = 0.525. This showed that waist circumference and fasting blood sugar have a meaningful
relationship and a moderate correlation (Ninomiya et al., 2022). In the chi-square test, men with
an abdominal circumference of 90 cm or less and women with an abdominal circumference of
80 cm or less were labeled as having central obesity. Men and women with abdominal
circumference of more than 90 cm and 80 cm were labeled as having non-central obesity
(Pathiranage et al., 2022). Fasting blood sugar levels are categorized into regular blood sugar
(<90 mg/dL) and rise (>90 mg/dL) (Pressman et al., 2021). The value of p = 0.038 for the chi-
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square test between the abdominal circumference and fasting blood sugar showed that there

was a meaningful relationship between the abdominal circumference and fasting blood sugar,

and OR = 3.167 showed that people with central obesity were three times more likely to have
fasting blood sugar than people who were not obese (Purnami et al., 2015).

The insulin sensitivity of fat persons will be diminished. There is an increase in the
release of Nonesterified Fatty Acid (NEFA) in obese persons, which can lead to insulin
resistance (Sarvazad et al., 2020). Based on studies on the relationship between diabetes and
insulin resistance (Sheehan et al., 2019), this study used a cross-sectional research design, with
one method of measuring the distribution of adiposity using abdominal circumference
(Sukkriang et al., 2021) and in the analysis using Pearson's correlation between the abdominal
circumference and blood sugar levels 2 hours after glucose loading, a p<0.0001 value was
obtained with a value of r = 0.20 to show that abdominal circumference has a meaningful
relationship with sugar levels 2 hours after glucose loading with correlation strength, which is
weakly correlated (Seibert et al., 2018).

4.  CONCLUSION

It is possible to classify women as having central obesity based on their average
abdomen circumference. The intermediate fasting blood sugar level is the same as the regular
one. The intermediate blood sugar level two hours after eating can be the same as the blood
sugar level two hours after a typical glucose loading. A correlation was found, according to a
bivariate study's results, between young women's abdominal circumference and blood sugar
levels. It is advised that more studies be carried out to investigate further potential risk factors
that might induce alterations in blood sugar levels in young women. It is suggested that
members of the community, particularly young ladies, always keep their posture to prevent
developing central obesity. One of the ways this can be accomplished is by leading a healthy
lifestyle, which will also help reduce the risk of developing diabetes mellitus.
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Abstract

Every pregnancy carries risks to the quality of birth outcomes, such as low birth weight (LBW).
Interventions such as increased maternal knowledge, supervision, and intensive assistance are
required, which can be performed by health cadres. The study aimed to examine the impact of
knowledge on the incidence of LBW in pregnant women accompanied/assisted by cadres during
pregnancy. This method combines descriptive research with a quasi-experiment. The study
included 30 pregnant women who fulfilled the following criteria: single pregnancy, 30 weeks
gestation, not a high-risk pregnancy, and no comorbidities. The study lasted three months, and
the independent variable was the knowledge of pregnant women assisted by cadres, while the
dependent variable was the incidence of LBW. Pregnant women's questionnaires and observation
sheets were employed as instruments. T-Test and Yates' Correction were utilized during data
analysis. The findings revealed a p-value of 0.031 increase in knowledge of pregnant women
before and after being assisted by cadres during pregnancy, and the incidence of LBW was 3 cases
(10%). With a p-value of 0.041, the results of Yates' Correction statistical test revealed that
knowledge of pregnant women assisted by cadres is one of the determinants of the occurrence of
LBW. It s critical to increase cadre involvement and role in assisting pregnant women.
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1. INTRODUCTION

Low birth weight (LBW) is a major public health concern worldwide, as it is associated
with increased infant morbidity and mortality rates, as well as long-term health effects such as
developmental delays and chronic diseases (Bianchi & Restrepo, 2022). A high-risk pregnancy
is one that deviates from normal conditions in which mothers face a variety of issues that can
disrupt their pregnancy and increase the risk of adverse pregnancy outcomes such as low birth
weight (LBW)(Lowe, 2020). LBW conditions are the leading cause of neonatal death in
Indonesia. In Indonesia, 25 of 34 provinces reported around 3.4% of babies with LBW, while
the results of the 2018 Basic Health Research (RISKESDAS) implementation demonstrate
6.2% of 56% of children under five with a birth weight record were born with LBW conditions
(Badan Penelitian dan Pengembangan Kesehatan, 2019).

Among the risk approaches developed in Indonesia to prevent maternal death is factor 4
being late, which includes being late in detecting danger signs, being late in making a decision
to refer, being late at the referral site, and being late in receiving help at the referral site. Delays
in detecting problems can be avoided by educating pregnant women and their families so that
they recognize danger signs and make the referral process easier, resulting in faster treatment
and better final results. Early detection of maternal health problems is advantageous in
lowering the risk of complications and death during pregnancy because prompt, precise, and
effective treatment can be administered immediately (Patriajati & Hadijono, 2021).

Maternal knowledge and attitude during pregnancy have been identified as important
factors in preventing LBW (Esposito et al., 2015). Pregnant women's ability to recognize
danger and high-risk signs of pregnancy has an effect on the growth of the fetus in the womb.
Pregnant women who recognize the danger signs of pregnancy will take immediate action to
seek medical attention (Esposito et al., 2015), (Mwilike et al., 2018). While previous research
has looked into the efficacy of community health worker interventions, such as health
education programs delivered by cadres, the specific impact of the cadres' assistance to mothers
during pregnancy on LBW has not been thoroughly investigated. Community health cadres can
play an important role in educating and supporting pregnant women. Cadres have important
jobs, especially when it comes to problems involving pregnant women's health, such as
identifying pregnant women, providing health education, and conducting early detection of
health conditions that require referral to a higher level of care that a pregnant mother may be
experiencing (Olaniran et al., 2019). The focus of this study on the specific intervention of
cadres accompanying/assisting mothers during pregnancy on the incidence of LBW offers a
unique perspective and fills a critical gap in the existing literature. The findings of this study
may help to guide the development of targeted maternal and child health interventions that
leverage the role of community health workers, including cadres, to reduce the incidence of
LBW in developing countries.

2. RESEARCH METHOD

This research is descriptive research with a Quasi Experiment One Group Pre-Post
Design. This method will be employed in order to determine whether the knowledge of
pregnant women who are assisted by cadres has an effect on the incidence of LBW. From
August to October 2019, the research was conducted in three primary health center areas in
Gorontalo City, where cadre assistance activities for pregnant women were carried out five
times using a guidebook. The participants in this study were all pregnant women in their third
trimester. Purposive sampling was utilized, and all pregnant women in their third trimester
were in the working areas of Dungingi Health Center, Sipatana Health Center, and East City
Health Center during the study period. The inclusion criteria for this study are single
pregnancy, 30 weeks gestation, not a high-risk pregnancy, and not with comorbidities. The 30
cadres chosen to assist pregnant women have worked as cadres for more than 5 years, are under
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50 years old, and are always active. A questionnaire with 22 questions on anemia in pregnant
women (1 question), danger signs in pregnancy (9 questions), use of Blood Add Tablets (2
questions), personal hygiene and maternal health (1 question), nutrition and a balanced diet (1
question), physical activity and exercise (1 question), examination to a health facility (1
question), and preparation for delivery (1 question) (6 questions). Data analysis used T-Test to
measure knowledge of pregnant women before and after being assisted by cadres and Yates'’s
Correction to calculate the effect of knowledge of pregnant women assisted by cadres on the
incidence of LBW (<2500 gr). This research has received approval from the ethics commission
for health research, Poltekkes Kemenkes Gorontalo, Number: LB.01.01/KEPK/031/2019.

3. RESULTS AND DISCUSSION
Table 1. General Characteristics of Respondents

Characteristic n=30 %
Age (years)

<30 18 60
>30 12 40
Parity

Primipara 10 66,7
Multipara 20 33,3
Education

High 22 73,3
Low 8 26,7
Job Status

Working 7 23,3
Not working 23 76,7

Source: Primary Data 2019

Table 1 show that the age of the respondents revealed that most of the respondents were
<30 years old as many as 18 people, which was 60.0%, and most of the respondents were
multiparous as many as 20 people, which was 33.3%. Most of the respondents possess a higher
education level of 22 people, which is 73.3%, and most of the respondents own a non-
employment status of 23 people, which is 76.7%.

Table 2. Average Knowledge Score of Respondents Before and After Cadre Mentoring

Knowledge Score Mean N Standard A p-value
Deviation

Pretest 18,80 30 2,235 0,97 0,031

Posttest _ 19,77 30 1,832

Source: Primary Data 2019

Table 2 show that the respondent's knowledge before mentoring was 18.80 with a
standard deviation of 2.2, and the respondent's knowledge after mentoring was 19.77 with a
standard deviation of 1.8. With a delta of 0.97, the respondent's knowledge score after
mentoring was higher than before mentoring. With a p-value of 0.031, statistical tests show
that there are differences in the knowledge scores of respondents before and after mentoring
by cadres using manuals.
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Table 3. The Effect of Knowledge of Pregnant Women Assisted by Cadres on the Incidence
of BBLR.
Birth Weight Incident

Variable Normal Low p-value
n % n %

Knowledge

Good 19 100,0 0 0,0 0,041

Insufficient 8 72,7 3 27,3

Source: Primary Data 2019

Table 3 show that a p-value of 0.041 is obtained, smaller than 0.05, thus, Ho is rejected
and Ha is accepted which indicates that there is an effect of cadre assistance to pregnant women
on preventing the incidence of LBW.

Assistance for pregnant women is a risk screening step that allows for the early
identification or detection of risks, potential disturbances, and abnormalities in pregnant
women's health so that they can receive the appropriate treatment, and this activity is one of
the efforts to reduce the Maternal Mortality Rate (MMR) and Infant Mortality Rate (IMR)
(IMR) (WHO, 2019). The delay in seeking obstetric treatment is caused by the mother's lack
of awareness and knowledge of obstetric danger signs (Nkamba et al., 2021). To reduce MMR,
the involvement of many parties is required, including community involvement through
empowerment, which is the right step so that the community has responsibility according to
their respective roles. One example of community empowerment is the formation of health
cadres with extensive knowledge and a strong commitment to improving the health of mothers
and children (Nurfazriah et al., 2021).

In this study, cadres' activities of assisting pregnant women were preceded by a day of
refreshing cadres. Cadres are provided information on a variety of topics related to the task of
assisting pregnant women, such as monitoring of anemia, monitoring of danger signs in
pregnancy, monitoring of blood-supplementing tablet consumption, monitoring of personal
hygiene and maternal health, monitoring of nutrient and balanced food consumption,
monitoring of physical activity and exercise, monitoring of examinations to health facilities,
and monitoring of childbirth preparation. Increasing cadre knowledge and skills through
refreshing cadres aims to provide new information that is a substitute for previously obtained
knowledge or is a refinement of previously obtained information and increases active
participation of health cadres (Profita, 2018).

Cadres are health workers' extensions; they serve as a link between the community and
health workers. Cadres are responsible for identifying pregnant women at risk, encouraging
pregnant women to have their pregnancies checked at healthcare facilities, informing the
public, and coordinating the types of services provided with health workers (Krieger et al.,
2021).

The respondents in this study ranged in age from 20 to 35 years. This age is part of the
productive period, during which pregnant women are expected to understand and comprehend
pregnancy information conveyed by cadres. Prior to the mentoring activity, pregnant women
were given guestionnaires to assess their knowledge levels. Knowledge is obtained through
cognitive processes, and in order to know that knowledge, a person must understand or
recognize science. A sensory experience is an important tool for knowing the occurrence of
knowledge. The majority of human knowledge is acquired through the eyes and ears (Darsini
etal., 2019).

In this study, it was discovered that the knowledge score of the respondents after the
mentoring increased compared to the knowledge score of the respondents before the mentoring.
All forms of information provided by cadres during mentoring will increase the mother's
knowledge about detecting pregnancy risk factors and complications that may occur, allowing
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the mother to maintain her health independently and make visits to check her pregnancy in
order to have a good quality delivery.

The respondents' education level is mostly high school education level/equivalent, which
is 80.0%, where that level of education is included in the higher education level so that pregnant
women are considered to be able to receive and understand well the information obtained and
have the motivation to behave in a way that has a positive impact on pregnancy. Furthermore,
information has a significant impact on a person's knowledge (Pipitcahyani, 2018). Education
is one of the factors that determines a person's breadth of insight and knowledge (Fatimah &
Kania, 2019). Education is one of the factors that determines a person's breadth of insight and
knowledge. Education is required to obtain information, such as things that support health, in
order to improve a person's quality of life. A high level of education greatly influences a
person's ability to receive information, making it easier to change the mother's mindset
(Nurzeza et al., 2017), (Chowdhury et al., 2017). With the majority of respondents having
completed high school, it will affect mothers' knowledge and attitudes toward pregnancy. The
more education a person has, the easier it is for him to absorb the knowledge he has gained
(Fatimah & Kania, 2019).

The weight of the baby born to the mother can be used to assess labor outcomes.
According to the study's findings, three respondents gave birth to babies with LBW, two of
whom gave birth at the age of >30 years and one at the age of 22 years, all of whom were with
a third party. Maternal parity is one of the factors that contribute to the prevalence of LBW
(Rasyid & Yulianingsih, 2021). High parity above three causes the function and workings of
uterine muscle cells to weaken, which has an effect on the inhibition of the supply of nutrients
transported from the mother's body through the placenta to the fetus, resulting in an increase in
the incidence of LBW. The incidence of LBW is associated to maternal parity (Khoiriah, 2017),
(Mahayana et al., 2015), (Setiati & Rahayu, 2017), (Putri, 2019).

During mentoring, cadres solicit complaints about the mother's condition, use manuals
to provide counseling and monitoring, involve families in providing support to pregnant
women, and make pregnant women feel comfortable. Family support in pregnant women is
important in lowering the incidence of low birth weight (Tessema et al., 2021). Cadres also
carry out monitoring using a manual which contains materials, namely: 1) anemia status of
pregnant women through examination of the face and eyelids and maternal nails; 2) Danger
signs in pregnancy in the form of monitoring of birth canal bleeding, swelling of the feet, hands
and face or headache assisted by seizures, high fever, premature discharge of amniotic fluid,
reduced or immobile fetal movements, continuous vomiting and refusal to eat; 3) Consumption
of Blood Add Tablets; 4) personal hygiene and maternal health; 5) Consumption of balanced
nutrition and food; 6) Physical activity and sports; 7) Examination to health facilities; 8)
Preparation for labor (Rasyid & Claudia, 2019).

Based on the results of Yates’s Correction, it was revealed that there was an effect of
respondent's knowledge after mentoring on the incidence of LBW with a p-value of 0.041
below the value of 0.05. The better pregnant women's knowledge after being assisted, the less
likely the occurrence of Low Birth Weight. It indicates that cadres' assistance to pregnant
women is effective in reducing the incidence of LBW in Gorontalo City's working area.

A total of 19 respondents had good knowledge and had babies with normal birth weight,
while 8 had poor knowledge and had babies with LBW. Pregnant women who are well-
informed about a healthy pregnancy can alter their behavior in order to maintain and care for
their pregnancy so that the baby is born healthy and at a normal weight (Chowdhury et al.,
2017), (Aji et al., 2019). Changes in pregnant women's behavior are a description of the
learning process obtained from stimulation in the form of pregnancy monitoring assistance by
cadres, which is well received by pregnant women in the form of paying attention and carrying
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out what the cadres suggest, ensuring that the stimulation or form of assistance is effective. If
the organism's attention is drawn to or receives the stimulus, it is understood and will be carried
forward in the next process (Notoatmodjo, 2014). In this case, pregnant women who receive
stimulation in the form of assistance from cadres will follow the recommendations made by
cadres because they understand the purpose of mentoring activities that benefit their pregnancy.

The impact of maternal health conditions during pregnancy is reflected in birth weight.
Pregnant women's physical activity has an effect on the incidence of LBW, which is
exacerbated by stressful events. Walking in the morning, assisted by light body movements,
breathing techniques, and muscle stretching, will improve blood circulation to support the
supply of oxygen from the mother to the fetus through the placenta can be fulfilled and has a
positive influence on the fetus, fetal development and fetal brain development (Diaz-Burrueco
etal., 2021) (Kubler et al., 2022).

Early detection of pregnancy with risk factors is an activity performed to identify
pregnant women who possess risk factors and obstetric complications. Detection of risk factors
in mothers both by health workers and the community is one of the efforts to prevent death and
illness (Diana et al., 2020), (Damayanti et al., 2019). Counseling and health information about
obstetric complications as well as early detection and management of complications performed
by cadres when conducting pregnancy assistance owns a positive impact on the knowledge of
pregnant women (Wachamo et al., 2019). Therefore, the detection of risk factors in mothers by
both health workers and the public is one of the efforts to prevent death and pain (Khadijah &
Arneti, 2018). The findings of this study indicate that the role of cadres as members of the
community in assisting pregnant women by directly monitoring their health conditions has a
positive impact on increasing pregnant women's knowledge as well as their willingness to
behave in maintaining their health conditions so that the expected quality of delivery in the
form of prevention of the incidence of LBW can be achieved.

Overcoming pregnant women's health problems requires more than just promotional and
preventive efforts from health workers; the role of the community, particularly health cadres
and family empowerment, is critical to success in assisting pregnant women (Aisyah, 2018). In
addition to the knowledge of respondents, the knowledge of cadres must be ensured to be good
as it affects success in increasing the knowledge of pregnant women (Mediani et al., 2022).
The better the respondent's knowledge, the better the respondent's acceptance understanding
and be willing to conduct the cadre's recommendations (Parmawati et al., 2020). One of the
researcher's assumptions is that pregnant women's exposure to the media in the form of
guidance manuals used by cadres, which contain pictures, simple language, instructions, and
ways to behave in a healthy life, recognizing danger signs, is the most effective factor in
preventing LBW incidents.

Cadres' mentoring activities to pregnant women five times in the third trimester are a
form of receiving external stimuli and responses in order to form pregnant women's perceptions
and knowledge about the importance of monitoring anemia, danger signs in pregnancy,
consumption of blood-added tablets, and personal hygiene. and maternal health, balanced
nutrition and food consumption, physical activity and sports, examinations at health facilities,
and childbirth preparation. It is a good habit to have close sources of information and regular
interactive activities so that the mother's knowledge is more mutually reinforcing with the
knowledge she already has. Mothers will be more aware of the significance of avoiding low
birth weight.

When there are interactive activities between cadres and pregnant women that pioneer
the creation of a source of information that is closer and easier to understand as well as
motivation or triggering the mother's interest to perform her pregnancy well, mothers'
understanding enhances. This can result in a mutually reinforcing relationship in which the
mother is more willing to deal with any pregnancy discomforts that may arise. The researcher
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did not administer the control group as a comparison in this study, so it was not optimal for
demonstrating the representativeness of the research results.

4. CONCLUSION

Most pregnant women possess good knowledge after cadre mentoring, thus, mother's
ability to perform cadre recommendations encourages the formation of healthy living behavior
and good pregnancy care. This condition affects maternal delivery outcomes, specifically the
birth of babies with normal birth weights. It indicates that the knowledge of pregnant women
who are assisted by cadres influences the prevention of LBW in Gorontalo City's working area.
Direct cadre assistance to mothers during pregnancy must be optimized in order to detect and
prevent pregnancy complications as early as possible.
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Abstract

Mental health problems during pregnancy are major public health issues that require immediate
attention. Anxiety and stress can have an impact on pregnancy and childbirth. This study
examines the impact of Sombere education on the stress levels of pregnant women. A quasi-
experimental design with a pre-test and post-test design and a control group was employed in this
study. This study's sample consisted of 80 primigravida pregnant women who met the sample
criteria. Purposive sampling was utilized in this study. The chi-square test and the Wilcoxon rank
test were implemented to analyze the data. The findings of this study revealed that there was a
difference in stress in the intervention group after treatment (p=0.000<0.005), as well as a
difference in stress in the control group during the post-test (p=0.001<0.005). Sombere education
has an effect on stress levels in primigravida pregnant women (p=0.016<0.005). The requirement
Midwives provide education on maternal mental health, particularly the stress of pregnancy. In
addition, midwives must conduct stress assessments or collaborate with psychologists to ensure
pregnant women's mental health.

Keywords: Sombere, Emphasize, Primigravida.

*Corresponding Author:

Jumrah Sudirman
Department of Midwifery, Megarezky University, Makassar, South Sulawesi, Indonesia
Email: jumrah.mega.rezky@gmail.com

©The Author(s) 2023. This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons
Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made
available in this article, unless otherwise stated.



https://doi.org/10.31965/infokes.Vol21Iss1.886
https://doi.org/10.31965/infokes.Vol21Iss1.886
https://doi.org/10.31965/infokes.Vol21Iss1.886
https://doi.org/10.31965/infokes.Vol21Iss1.886
http://jurnal.poltekeskupang.ac.id/index.php/infokes
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/

Sudirman, J., Syafar, M., Jusuf, E. C. & K. R. E. (2023). The Effect of Sombere Education on Stress Levels in
Primigravida Pregnant Women. JURNAL INFO KESEHATAN, 21(1), 68-76.
https.//doi.org/10.31965/infokes.Vol21/ss1.886

| 69

1. INTRODUCTION

Mental health issues during pregnancy are major public health issues that require
immediate attention. During pregnancy and postpartum, 10% to 20% of women worldwide
experience mental disorders. The prevalence of mental health problems during pregnancy is
still quite high in low- and middle-income countries, with an average prevalence of 15.6%
(Spedding et al., 2020). Among mental problems during pregnancy, stress, depression, and
anxiety are the most frequently reported problems during pregnancy. Other mental disorders
with a fairly high prevalence are pregnancy stress at 92.8% and anxiety at 32.6% (Usami et al.,
2016). This condition is primarily caused by low self-esteem as a result of changes in body
shape during pregnancy, excessive fear of pain, childbirth, and congenital disabilities in babies,
all of which contribute to anxiety, particularly in nulliparous mothers (Khoshkerdar & Raeisi,
2020).

The tendency to fear giving birth is 33% greater in nulliparous mothers than in
multiparous mothers. Approximately 22% of mothers are afraid of childbirth, which leads
nulliparous pregnant women to choose caesarean section delivery at the mother's request
(Biaggi et al., 2016). Moreover, stress escalates the risk of experiencing labor complications
8,229 times (Amidu et al., 2018). The results of research conducted by (Ningtiyasari, 2019)
explain that stress in pregnancy possesses the potential to cause low birth weight and small
head circumference (p-value<0.01). Furthermore, stress during pregnancy has been
demonstrated to affect neonatal neurobehavioral development, ACTH, cortisol,
norepinephrine, and epinephrine levels (p<0.001) (Togher et al., 2017).

Mental health education and training programs reduce anxiety and stress while improving
mental function. As a result, research on Mindfulness-Based Childbirth Education (MBCE)
indicates that psychological awareness programs can enhance interpersonal relationships as
well as effectiveness in dealing with stress, anxiety, and fear in pregnant women (Frank et al.,
2014). Sombere education is based on the Mindfulness-Based Childbirth Education (MBCE)
model, which combines education with skills and relaxation technigues to alleviate anxiety and
fear during normal childbirth. Although the MBCE meditation program is a relaxation
technique, relaxation techniques such as foot soak and Therapy Murottal have been studied.
Researchers will develop an educational model to achieve the mental well-being of mothers by
involving families, particularly husbands, in an education that provides services to reduce stress
on mothers through skills and evaluation of programs that will pay attention to maternal health
through the adaptation of the chair theory shake balance. Mental aspects, such as stress, are in
the form of module development. This research aims to develop Education Sombore in order
to reduce stress on pregnant mothers.

2. RESEARCH METHOD
The Quasy experimental design with pre-test and post-test design with the control group

was employed in this study. This research employed participants who were divided into two

groups:

1. Intervention group: pregnant women are given education through education Sombere
shaped by Maternal Mental Health counselling and an intervention-shaped foot soak and
therapy murottal al-Qur'an.

2. Control group: pregnant women as the control group received counselling through the
Maternal and Child Health Book

This study was conducted in the Makassar area, specifically at four Community Health Centers

and two hospitals in the Makassar City Region that were randomly selected: Bara-Baraya

Health Center, Pattingalloang Health Center, Antang Perumnas Health Center, Kaluku Boddoa
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Health Center, Rumah sick mother and child Siti Fatimah, and Homesick Mashita gave birth.
It is a facility that is frequently visited by Mother. The sample was selected using the purposive
sampling method, specifically the sample that fulfilled the requirements for inclusion. Sample
inclusion criteria were primigravida, normal pregnant women third trimester UK, gestational
age 28 weeks, willing to sign informed consent, willing to take part in educational activities 3
(three) times for the intervention group, family/husband willing to participate in educational
activities for the intervention group and experienced mild to severe stress that was calculated
with Prenatal Distress Questionnaire (PDQ). Exclusion criteria include experiencing mother
complications, a history of the disease, and depression. This study's sample size was 80 people
(39 mothers in the intervention group and 41 mothers in the control group). The Prenatal
Distress Questionnaire (PDQ) was used, with 12 statements using an alternative Likert scale
with four choices (weight 0-3), notably O = Never, 1 = Sometimes, 2 = Quite often, and 3 =
Very often. The chi-square test was utilized for contrasting stress levels in the control and
intervention groups. The Wilcoxon test was employed for assessing stress levels before and
after intervention in each group.

3. RESULTS AND DISCUSSION

This study was performed between January and October 2022, with up to 80 respondents
required to meet criteria. The following are the results of the data study processed and analyzed
using the application SPSS version 16:

Table 1. Distribution of Respondent Characteristics in the Intervention Group and the Control
Group.

Variable Intervention (n=39) Control (n=41)
n (%) / Mean + SD n (%) / Mean + SD

Mother’s age (years) 23.48 £4.15 21.97+3.517

Length of Marriage (month) 17.33 £11.6 18.95+19.97

Income (Rupiah/) month

According to UMR (Minimum 6 (15.4) 14 (34.1)

wages)

Under UMR 2,217 33(84.6)  3,545,000272 27 (65.9)

Mother's job

Working as an IRT (Housewife) 36 (91.7) 38 (92.7)

Work is not IRT 3(8.3) 3(7.3)

Education

Elementary school 3(7.7) 2(4.9)

Junior High School 8 (20.5) 6 (14.6)

Senior High School 20 (51.3) 26 (63.4)

College 8 (20.5) 7(17.1)

Pregnancy status

Planned 24 (61.5) 31 (75.6)

Unplanned 15 (38.5) 10 (24.4)

Resident status

With family 31 (79.5) 26 (63.4)

Own 8 (20.5) 15 (36.6)

Table 1 illustrates that the Mean = SD of the mothers in the control group was 21.97 + 3.517
years, and the Mean * SD of the intervention group was 23.48 * 4.15 years. The intervention
group’s highest income was held by 33 respondents (55%). The majority of respondents worked
as housemaids, with 38 (92.7%) in the control group and 36 (91.7%) in the intervention group.
The most common pregnancy status in the two groups was planned pregnancies, with 31
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respondents (75.6%). In terms of residence status, the intervention group with family had 31
respondents (79.5%), while the control group had 26 respondents (63.4%).

Table 2. Analysis of Changes in Stress and Self-Efficacy in the Intervention and Control
Groups.

Variable N Rating Average Number of p-value
Ranks

Deep Stress of Group Intervention

Negative rating 21 13.21 277.50 0.000*

Positive rating 3 7.5 10:50 p.m

Ties 15

Group stress control

Negative rating 22 12.77 281.00 0.001*

Positive ratings 3 14.67 44.00

Ties 16

p = Wilcoxon signed rating test

The differences in stress and self-efficacy in the intervention group are displayed in Table
2. After the intervention, 21 respondents reported a decrease in stress, three stated a rise in stress,
and 15 reported a constant stress level. In 21 respondents, the average value of ratings on a
negative rating reveals 13.21 differences in pregnancy stress before and after treatment. The
difference in stress reduction is calculated by adding the rank values. In comparison, the average
positive rating is 7.5, an increase from the previous average of 3 respondents, for a total positive
rating of 22.50.

Control 22 respondents reported lower stress levels, 3 reported higher stress levels, and
16 reported survivals. In the negative rank, the mean rank value was 12.77, indicating
differences in pregnancy stress before and after treatment in 22 respondents. The difference in
stress reduction is 281.00, which is the sum of the rank values. At the same time, the average
positive rating is 14.67, representing an increase of 3 respondents, for a total positive rating of
44.00.

The results of the different tests with the Wilcoxon rank obtained the stress in pregnancy
at the intervention p value = 0.000 <0.005. Similarly, in groups control happen, it is changed
the stress on the post-test with p-value = 0.001 <0.05.

Table 3. Analysis of the Effect of Sombere Education on Pregnancy Stress in the Intervention
and Control Groups.

Variable Intervention (n=39) Control (n=41) p-value
Pregnancy stress

Pre-test

Without stress 0 0 0.273
Light 8 (20.5) 10 (24.4)

Currently 27 (69.2) 25 (61)

Heavy 4 (10.3) 6 (14.6)

Post-test

Without stress 13 (33.3) 1(2,4) 0.016*
Light 16 (41.1) 16 (39.1)

Currently 10 (25.6) 19 (46.3)

Heavy 0 5(12.2)

p = Chi Squared
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Table 3 demonstrates that Pregnancy stress before treatment was most prevalent in the
intervention group, with 27 respondents (69.2%) falling into this category. Similarly, the
majority of respondents in the control group, that is 25 (61%), were in the currently category.
Following the intervention, the majority of the treatment group, particularly regarding 16
respondents (41.1%), included in the light category. In contrast, the majority of the control
group, 19 respondents (46.3%), are currently employed.

The analysis results employing the test chi-square, p is the stress of pregnancy, before
treatment, the value of p = 0.273 > 0.05, which illustrates no significant difference. However,
after the treatment, p = 0.016 <0.05 indicated a difference between the two groups. In the
intervention group, 33.3% of the respondents experienced a decrease in stress to no stress, and
41.1% experienced mild stress. This intervention is being implemented because mental health-
based education for pregnant women has discovered that mindfulness training can also help with
self-management. Individuals can use various coping strategies when they are more aware of
their physical and psychological experiences (Jebena et al., 2015). While relaxation is not the
intended outcome of mindfulness practice, it is a common side effect that may help with stress-
related symptoms and physical distractions. Acceptance (or non-judgment) is a fundamental
point in mindfulness practice, and people are encouraged to accept all aspects of their
experience, including their thoughts, emotions, and physical sensations (Kartini et al., 2019)

Furthermore, relaxation therapy administered to the intervention group can reduce stress
in the respondents. Relaxation techniques such as soaking feet in warm water and murottal
therapy can help mothers reduce the symptoms of stress (Sudirman et al., 2022). Anxiety during
pregnancy can be brought on by negative thoughts that continue to grow. As a result, anxiety
rises as a result of the brain's decision to fight or flee. This intervention increases the supply of
oxygen to the body's tissues, resulting in an imbalance of O2 and CO2 levels in the brain. Body
shaking, difficulty breathing, weakness, visual disturbances, increased muscle strength, neck
and head pain, and chest pain are all symptoms of a O2 and CO2 imbalance (Septianingrum,
2018).

Soaking the feet in warm water for therapy causes vasodilation and reduces tension by
transferring heat from the water to the feet and then to the body. Muscles promote blood
circulation. The venous flexus in the feet contains many nerves, which are delivered to the body
when the feet come into contact with warm water. In addition, the stimulus will be transmitted
to the posterior horn and then to the spinal cord. This process continues to the dorsal root of the
lamina I, 11, and 111 and ends in the raphe area below the pons and medulla, inducing sleep. The
mother will become more relaxed as a result of this condition (Septianingrum, 2018) .

The sound vibrations of reading the Qur'an will be captured by the earlobe, which will be
diverted to the ear canal and hit the eardrum so that it vibrates. This vibration will be transmitted
to the ossicles, which are fused and pass it on to the cochlea. Auditory cells vibrate inside the
cochlea in response to sound, and these vibrations produce electrical vibrations that are
transmitted to the thalamus via the V111 (vestibule cochlear). The thalamus sends signals to the
amygdala and the hippocampus. The hippocampus is responsible for motivation, which is a
drive in the brain to recall pleasant experiences and thoughts. The amiglada is also transmitted
to the hypothalamus, in addition to the hippocampus. The hypothalamus induces negative
feedback from the thyroid gland, resulting in a decrease in stress hormones and an increase in
relaxation hormones (Anita, 2017).

Furthermore, stress and anxiety during pregnancy can be overcome if a person has strong
mental health self-efficacy. According to previous research (Nagle & Farrelly, 2018), self-
efficacy in mental health is thought to be an influential factor in reducing stress and depression
levels that originate within a person. As a result, it is critical to focus on increasing the person's
mental health self-efficacy during the mental health intervention process (MacKinnon et al.,
2017).
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This research is in accordance with research (Khoshkerdar & Raeisi, 2020) (Mindfulness-
based programs on the psychological health of pregnant women) that mindfulness-based
programs underlie decision-making; self-management; relaxation; and acceptance, indicating
that this approach may possess essential benefits for human health (Sullivan et al., 2019).

During the post-test, ten respondents (25.6%) in the intervention group experienced
moderate stress. Age, education, living status, and family income are all potential risk factors
for prenatal stress exacerbations, as are stressors that persist in the mother. There were 7 people
(17.07%) in the control group <20 years and in the intervention group there were 6 people
(15.38%). Aside from the development of maturity, age has an impact on emotional and social
aspects. Age has a significant impact on a woman's ability to fulfill her role as a mother. A
pregnancy occurs during a woman's psychological development at a healthy reproductive age.
A woman at this age will easily adapt to her role as a mother (Martins, 2019).

Several issues will confront pregnant mothers during their adolescent years, including
puberty, when adolescents have lofty goals that are frequently unrealistic, and their thoughts are
overly grandiose. Sensitivity to the opinions of others is extremely high. Furthermore, the
psychological problems of teenage mothers are conflicts that are not properly resolved in
childhood, so the adolescent phase fails to undergo a mental development process, which has
an impact on the mother's stress condition (lsir etal., 2021) . Traumatic experiences in childhood
or the past, such as being abused or others, can cause disruptions in the growth phase. Similarly,
they are subjected to environmental or socioeconomic pressures, which can lead to feelings of
inferiority. This condition occurs because teenagers are not yet emotionally stable
(Triwahyuningsih & Prayugi, 2018).

In addition to age, highly educated people will respond more rationally than uneducated
people who are unable to face challenges rationally. According to the findings of the study,
pregnant women with primary and secondary education have higher levels of anxiety than
mothers with a higher level of education. This condition exists because the higher a person's
level of education, the better he can think rationally and control his emotions, thereby reducing
anxiety (Studzitté et al., 2020).

Status of residence in the control group with a family of 26 mothers (63.4%) and the
intervention group 31 mothers (79.5%). Status of residence most of the respondents live with
their families. This research is in accordance with research conducted by (Field et al., 2019)
entitled Psychosocial Stress During Pregnancy. Research results illustrate that psychosocial
stress during pregnancy in pregnant women living with family is higher with OR 3.1 and to
calculate their level of psychosocial stress by employing the Prenatal Psychosocial Profile Scale.
Meanwhile, on research revealed that 38% of mothers experience stress living with family,
particularly family husband (Prihandini & Primana, 2020).

Internal family conflicts are signs of psychosocial stressors. Internal family problems are
one of the negative life events that physically and psychologically immature people experience.
As aresult, it will be involved in the activation of stress signals at the locus cereus and the HPA
axis (Aatsinki et al., 2020).

Thus, women in the intervention group may have better relationships with their husbands
and mothers-in-law, as presented in our previous study (Arinda & Herdayati, 2021). Better
interpersonal relationships can help women receive more practical assistance from their families
with baby care, household chores, and emotional support. This condition could explain why
study groups had higher levels of perceived social support.

In Six respondents (30%) in the intervention group had family income based on the
minimum wage, while 14 respondents (70% in the control group) did not. The intervention
group had 33 respondents (55%) and the control group had 27 (45%). Adequate family income
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prepares pregnant women for pregnancy because pregnancy necessitates a special budget for
ANC, nutritious food for the mother and fetus, maternity clothes, childbirth costs, and the baby's
needs after birth (Telaumbanua & Absah, 2021).

The results of this study (Said et al., 2015) revealed a relationship between family income
and anxiety for primigravida mothers at the Tuminting Health Center, where the p-value = 0.000
is less than = 0.05. Research conducted by (Rahmawati, 2020) discovered that the correlation
coefficient (r) obtained between economic status and the level of maternal anxiety in dealing
with normal delivery during the Covid-19 pandemic had a relationship with a significance value
(p) of 0.000 <0.05. The results demonstrated that the higher the economic status, the lower the
anxiety level; the lower the economic status, the higher the anxiety level.

Pregnant women with good socioeconomic status have better physical and psychological
health, which reduces anxiety before childbirth because the mother has reached an emotional
maturity stage. Low socioeconomic status also causes pregnant women to be irregular in their
antenatal care, increasing the risk of pathological births (Bledsoe et al., 2017). Pregnant women
can benefit from mental health education provided by their mothers. Furthermore, it aids in the
relief of symptoms associated with stress and physical disorders. Pregnant women have
improved coping mechanisms and are encouraged to accept all aspects of their experience,
including their thoughts, emotions, and physical sensations. However, the presence of
determinant factors such as living status and socioeconomic conditions resulted in none of the
three responses experiencing a reduction in anxiety after receiving the intervention (Alipour et
al., 2018).

Anxiety can impair pregnant women's ability to concentrate and cause them to lose
confidence. The effects of mothers' anxiety during childbirth will manifest as excessive pain or
pain. Fear will impede the birth process because the human body will activate the center of
alertness and defense when it receives a signal of fear (Stocker et al., 2020).

4. CONCLUSION

In this study, there was a change in the stress of pregnant women in both the intervention
and control groups after the intervention was performed during the post-test. Sombere
education has an effect on stress levels in primigravida pregnant women. The importance of
paying attention to pregnant women's mental or psychological conditions by developing mental
health-based education to ensure the mother's and fetus's health. To ensure the mental health
of pregnant women, health workers, particularly midwives, must conduct stress assessments or
collaborate with psychologists.
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Abstract

Brushing teeth properly and correctly must be instilled in children from an early age so that they
become accustomed to living a clean and healthy lifestyle. Dental health education can help
people develop good brushing habits. Brushing your teeth in the morning and evening for 21 days
is an interactive calendar designed to control the implementation of brushing your teeth in the
morning and evening. The objective of this study was to assess PAUD (Pre-School) students'
compliance with morning and night toothbrushing using an interactive calendar guide to brushing
their teeth in the morning and evening for 21 days. The research method used is pre-experimental.
Simple random sampling method was also administered. The research intervention was conducted
on 32 PAUD Bahagia Sukapura and Al Abror students. A questionnaire and an interactive
calendar sheet were used as research instruments. The results showed that before the intervention,
the average score of PAUD children's compliance with brushing their teeth in the morning and
evening was 46.9063, but after the intervention, it increased to 79.0313. Before the intervention,
the level of adherence to brushing teeth in the morning and evening was in the less compliant
category (40.6%), but after the intervention with an interactive calendar, it increased to (96.9%).
The Wilcoxon Sign Rank Test analysis revealed a difference in pre- and post-intervention scores
on children's compliance data in brushing their teeth using the morning and evening brushing
calendar for 21 days, with a p-value (0.000) <0.05. Brushing their teeth twice a day in the morning
and evening for 21 days is effective in increasing PAUD children’s adherence to brushing their
teeth twice a day in the morning and evening.
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1.  INTRODUCTION

Efforts to maintain oral health in children are associated with oral hygiene status that
impacts children's quality of life. The research results by Nuraini, Raharjo & Maharani, (2021)
explained that most Indonesian children possess poor oral health. Good dental and oral health
conditions influence children's overall health and well-being (Melo et al., 2021; Wijayanti &
Rahayu, 2018). Dental and oral hygiene status in pre-school-age children can be enhanced
through excellent and correct brushing habits (Wijayanti & Rahayu, 2018).

Basic Health Research, 2018 demonstrated that 1.1% of 86.7% of children aged3-4 years
brushed their teeth properly every day, and 1.4% of 93.2% of children aged 5-9 years brushed
their teeth properly every day (Kementerian Kesehatan Republik Indonesia, 2019). Lousy
brushing habits can affect potential dental caries in children. The best time to brush teeth is in
the morning, after breakfast, and before bed (Melo et al., 2018; Wijayanti & Rahayu, 2018).
Parents play an important role in instilling the habit of brushing teeth at a young age because,
in general, parents have sufficient knowledge to brush their own teeth. (De Jong-Lenters et al.,
2019; Abadi & Suparno, 2019; Wanti et al., 2021). Based on their research results, George et
al., (2019) recommend that parents should assist their children in brushing their teeth and
supervise brushing until the child is ten years old. The manner of parenting also affects how
the children accept the direction of behavior conveyed by parents (Mahmoud et al., 2017).
Ineffective parenting is characterized by inconsistent and demanding discipline practices,
which result in child disobedience and resistance. It may have a negative impact on children's
compliance with brushing their teeth twice a day (Seeberger & Sampietro, 2021). Good parent-
child relationships positively impact children's behavior (Kell et al., 2018).

In everyday life, children must brush their teeth in the morning and at night without
feeling compelled to do so. Motivating children can assist them in achieving their goals actively
and without coercion. Parents may choose to use educational media to instill discipline or
obedience in their children (Ceyhan et al., 2018). An interactive calendar of brushing teeth
morning and evening for 21 days may guide parents to generate children's habits to brush their
teeth morning and night (Heriyanto et al., 2018; Pawarti & Abral, 2019).

The calendar for brushing the teeth in the morning and evening for 21 days is one of the
programs designed by FDI (World Dental Federation) based on the theory of behavior change.
Its objective is to establish the habit of brushing your teeth in the morning and evening (Melo
et al., 2020). The results of previous studies also demonstrated that the morning and evening
brushing calendar could enhance the habit of brushing teeth in the morning and evening in
elementary school-age children (Heriyanto et al., 2018; Melo et al., 2018; Rahina et al., 2021).
The difference in this study is that the respondents are PAUD students, and the interactive
calendar type for brushing teeth in the morning and evening is adjusted for early childhood.
The objective of this study is to examine PAUD students’ compliance with brushing their teeth
in the morning and evening using an interactive calendar guide that can be utilized as study
material to enhance the habit of brushing teeth in the morning after breakfast and at night before
bed in early childhood.

2. RESEARCH METHOD

This research is a pre-experimental study. In April - May 2022, the study sample
consisted of PAUD Bahagia Sukapura and Al Abror students was conducted. The sample in
this study consisted of all members of the population who met the criteria for research subjects.
The sample size was determined using Isaac and Michael's formula, with a 5% margin of error
(Sugiyono, 2020). The calculation of the sample obtained as many as 32 PAUD students.

Primary data were collected using research instruments such as questionnaires and
interactive calendar sheets (figure 1). PAUD children's compliance is measured as follows: if
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the child brushes his teeth twice a day on time, points = 4, only brushes his teeth once, points
=2, does not brush his teeth at all, points = 0. The interactive calendar sheet was filled out, and
the scores were calculated and categorized as follows: 1) disobedient score (1-41), 2)
moderately obedient score (42-63), and 3) compliant score (64-84).

= =z fwe

o
Figure 1. Interactive Calendar of Brushing Your Teeth Morning and Night 21 Days.

The research is conducted in a hybrid mode, that is, both offline and online. In the early
stages, a pretest on the importance of brushing teeth morning and evening was administered,
followed by an interactive calendar tutorial and offline counseling on the importance of
brushing teeth morning and evening for parents of PAUD children. For 21 days, observations
of children's teeth brushing activities in the morning and evening were conducted online via
the WhatsApp group. The number of morning and evening toothbrushes was counted on the
21st day of the intervention to determine the level of obedience of PAUD children.

Tutorial on using the Monitoring the implementation
interactive calendar to of brushing your teeth in the
brush your teeth in the morning and evening and filling

morning and evening for out an interactive calendar
21 days every 7 days in 21 days

Pre test and counseling
on the importance of
brushing your teeth in
the morning and night

. Collect and calculate
Data processing calendar points earned

for 21 days

Figure 2. Research flow

Hypothesis testing in this study employed the Wilcoxon Sign Rank Test to perceive the
effect of the intervention by employing an interactive calendar of brushing your teeth in the
morning and evening for 21 days on adherence to brushing your teeth in the morning and
evening. This research has received ethical clearance from the KEPK Poltekkes team at the
Ministry of Health Bandung by 55/KEPK/EC/111/2022.
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3. RESULTS AND DISCUSSION

This study observed the impact of morning and night brushing calendar guidelines on
early childhood compliance with morning and night toothbrushing activities. The study
included 32 PAUD children from PAUD Bahagia Sukapura and Al Abror, as well as their
parents, who participated in the morning and night brushing of their teeth for 21 days. Table 1
demonstrates the demographic characteristics of respondents in PAUD Bahagia Sukapura and
Al Abror based on age, with 21 children (65.6%) being children aged 3-4 years. There are 17
female students (53.1%) in the class. The education level of middle-class parents (SMA/SMK)
is 19 (59.4%). The majority of parents' occupations (71.9%) are as private employees.

Table 1. Characteristics of respondents incorporate the age of the child, the gender of the child,
the last education of the parents, and the occupation of the parents.

Categorical Frequency Percentage (%)
Child's age

< 3 years 2 6.3
3 —4 years 21 65.6
> 4 years 9 28.1
Child gender

Male 15 46.9
Female 17 53.1
Parents' last education

Elementary School 7 21.9
Secondary School 19 59.4
High School 6 18.8
Parents' occupation

Civil servant 5 15.6
Private employee/self-employed 23 71.9
Housewife » 4 12.5

Table 2. The level of children's adherence to the practice of brushing their teeth in the morning
before and after the intervention.

Compliance level

Variable Less Obedient Obedient enough Obey Total
Pre Post Pre Post Pre Post Pre/post

Child gender

Male 7 (46.7%) 0 (0.0%) 8(53.3%) 1(6.7%) 0 (0.0%) 14 (93.3%) 100/100

Female 6 (35.3%) 0(0.0%) 8(47.1%) 0 (0.0%)3 (17.6%) 17 (100%) 100/100

Parent's education

Elementary 5 (71.4%) 0(0.0%) 2 (28.6%)1 (14.3%) 0 (0.0%) 6 (85.7%) 100/100

Secondary 7(36.8%) 0(0.0%) 12 (63.2%) 0 (0.0%) 0 (0.0%) 19 (100%) 100/100

High 1(16.7%) 0(0.0%) 2 (33.3% 0 (0.0%)3 (50.0%) 6 (100%) 100/100

Table 2 demonstrates the percentage level of adherence to the implementation of early
morning toothbrushing before utilizing the interactive calendar in boys who are less compliant
by 46.7% and girls who are as many as 35.3%. After receiving an interactive calendar guide,
boys' compliance increased nearly twofold to 93.3%. The majority of PAUD children with
parents with a basic education level (71.4%) belonged to the category of children who were
less obedient prior to the intervention using an interactive calendar. The achievement level of
children's compliance after being given a guide to brushing their teeth in the morning and night
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after the intervention appeared to have increased. There were no longer seen to be less obedient

children, increased compliance following the intervention with the interactive calendar.

The following is a descriptive statistical value of the average and standard deviation of

the measurement data for data on compliance with PAUD children in the implementation of
toothbrushing using a calendar of brushing teeth in the morning and evening for 21 days:

Table 3. The results of the average score of children's compliance in brushing their teeth in the
morning and at night.

N Minimum Maximum mean Std. Deviation
Pre-Score 32 28.00 71.00 46.9063 11.23175
Post-Score 32 52.00 84.00 79.0313 6.96296

Table 3 illustrates as many as 32 samples of data on children's compliance scores in
brushing their teeth. The results of the adherence score to brushing teeth in the morning and
evening after being given the interactive calendar guide treatment for brushing varied between a
minimum value of 28 to a maximum value of 71. The pre-adherence score data had an average
score of 46.9063 and a standard deviation of 11.23175. The adherence score to brushing teeth
in the morning and evening after treatment (interactive calendar of brushing teeth) ranged from
52 to 84. The pre-adherence score data had an average of 79.0313 and a standard deviation of
6.96296. The standard deviation value, which is less than the average in both groups of data,
indicates that the data from the measurements taken is good because it is relatively uniform.

35 31
30
25

20 16
15 13

10
o .

1-41 = 42-63 = 63-84 =
Less Pretty Obedient
compliant compliant

m PRA mPOST

Figure 2. Students' Compliance with Brushing their Teeth Morning and Night.

Figure 2 illustrates that, for pre-data, 13 (40.6%) students are less compliant, while 16
(50%) students are fairly compliant. Meanwhile, the data after being treated (post) in the form
of intervention using an interactive calendar of brushing teeth in the morning and evening
revealed that as many as 31 students (96.9%) were compliant.

For 21 days, the Wilcoxon Signed Ranks Test was employed to compare pre-score and
post-score data for children's compliance in brushing their teeth using the morning and evening
brushing calendar.
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Table 4. The Effect of Intervention Using an Interactive Calendar of Brushing Your Teeth
Morning and Evening on Toothbrushing Habits in Bahagia Sukapura and Al Abror PAUD
Students.

N Mean Std. Deviation Z P Information
Pre-Score 32 46.9063 11.23175  -4,939 0.000 Significant Test
Post-Score 32 79.0313 6,96296 (Different)

The Wilcoxon Sign Rank Test analysis test was employed to perceive the effect of the
intervention utilizing an interactive calendar of brushing your teeth in the morning and evening
for 21 days on adherence to brushing your teeth in the morning and evening. Table 4 illustrates
the p-value (0.000) < 0.05, thus, it is possible to conclude that there is a difference in the pre-
scores and post-scores of children's compliance data in brushing their teeth for 21 days using
the morning and evening brushing calendar. According to the data scores, there is an increase
in children's compliance scores in brushing their teeth using the morning and evening brushing
calendar for 21 days.

The implementation of preschool (PAUD), according to the Regulation of the Minister
of Education and Culture, should apply several levels of achievement of child development,
incorporating maintaining a clean and healthy lifestyle for children and their environment. The
development of character in early childhood is a thing parents has to pay attention (Mahat &
Bowen, 2017; Mahmoud et al., 2017). Excellent and correct education shapes the character of
early childhood. Auto activity education can be applied to early childhood health education to
encourage children to be active and productive in their growth and development (Aulina, 2018).

This study's participants were children aged 3-5 years who attended early childhood
education (table 1). Because children are still in the process of rapid growth and development
at this age, it is referred to as the "golden age” (Aulina, 2018). Early childhood is a distinct
person, a stage of life with distinct characteristics. Young children are quick to obey and have
excellent memories. They are vulnerable to events in their environment, particularly children
aged 0 to 5 years who attend preschool (Angelica et al., 2019). Dental health in early childhood
requires attention as it is one part of a child's growth and development, emphasizing on
prevention precedes treatment (Abadi & Suparno, 2019). Dental health should be practiced as
early as possible so that it becomes a habit for children and adults alike. Brushing teeth on a
regular and timely basis is typical of early childhood dental health behavior (Khan et al., 2021,
Mubhtar et al., 2020).

Table 2 illustrates that after the intervention, children's adherence to brushing their teeth
in the morning and evening increased depending on the gender of the child and the level of
education of the parents. Enhancing dental and oral health education, anticipatory guidance,
and parental motivation can all influence children's dental health behavior (Manton, 2018).
Educational factors, knowledge, attitudes, and behavior of mothers affect children's dental
health (Mahat & Bowen, 2017; Mahmoud et al., 2017). Research by Khan et al., (2021)
demonstrates that the mother's knowledge and attitudes can also influence children's
understanding on the importance of brushing their teeth in the morning and at night. Research
by Seeberger & Sampietro, (2021) demonstrates that the mother's knowledge of children's oral
health is quite good and can affect the child's dental and oral health. This research is in
accordance with the results of this study, in which 59.4% of the mothers of PAUD students
owned the latest secondary education (SMA/SMK). The study by Angelica et al., (2019)
demonstrated that a mother with higher education owns more knowledge about dental and oral
health and is more aware of employing dental health services for children.

Research result Bramantoro et al., (2021) demonstrated that dental health education for
early and pre-school children is crucial for further dental growth. The role of parents at home
cannot be separated from children's obedience and discipline in brushing their teeth in the
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morning and evening. Children who grow up in a healthy family environment with supportive
parents, where each family member's role is present and harmonious, have better brushing
habits than children who grow up in a less favorable family environment (Chandio et al., 2022;
Soldani et al., 2018). Children at home can also obtain external motivation to brush their teeth
in the morning and evening through parental support (Arora et al., 2021). Motivating children
can also affect their tooth brushing behavior, with children who are motivated having better
tooth brushing behavior. Children who lack motivation, on the other hand, are less likely to
brush their teeth (Khan et al., 2021; Sumangando et al., 2022). The motivation to brush teeth
can come from within a person (intrinsic) or from outside a person (extrinsic). The external
motivation children obtain from parents and teachers to brush their teeth in a study conducted
by Wanti et al., (2021) can affect the habit of brushing children’s teeth.

According to the study's results presented in table 3, there is an increase in the average
daily and evening tooth brushing compliance of PAUD students after a 21-day intervention
involving an interactive calendar of brushing their teeth in the morning and evening. Before the
intervention, PAUD students' average tooth brushing compliance was 46.9; after the
intervention, it increased to 79.03. Figure 2 in this study indicates that after being given a guide
to brushing their teeth in the morning and evening using an interactive calendar, as many as 31
(96.9%) children became obedient. The findings of this study are consistent with the findings
of Melo et al., (2018), which demonstrated an increase in knowledge and changes in brushing
behavior after using a toothbrush calendar for 21 days in elementary school-age children. The
World Dental Federation (FDI) has also created an educational tool in the form of a calendar
to help people brush their teeth in the morning and evening. The World Dental Federation (FDI)
collaborated on the 21 Days Brush Day & Night program to implement dental and oral health
education programs around the world. The 21 Days Brush Day & Night program is the third
phase of a collaboration between the World Dental Federation (FDI) that focuses on education
about brushing teeth twice a day with fluoridated toothpaste, with schools as the primary target
(Melo et al., 2020).

Hypothesis testing using the Wilcoxon Sign Rank Test (p-value=0.000<0.05)
demonstrated a significant difference before and after the intervention for the Bahagia Sukapura
and Al Abror PAUD children. This final result is corroborated by a similar study conducted by
Pawarti & Abral, (2019) that utilizes a toothbrushing calendar to influence the frequency of
brushing teeth and dental and oral hygiene. Study by Heriyanto et al., (2018) regarding the
interactive calendar of brushing teeth in the morning and evening for 21 days provides changes
in brushing behavior in elementary school-age children. Brushing teeth in the morning and at
night is something that children must do without being forced. Brushing your teeth not only
means brushing them twice a day, but also brushing them at the appropriate time. Brushing
your teeth is best performed each morning, after breakfast, and before bed. Based on the survey
by Wijayanti & Rahayu, (2018), the research discovered that 55% of preschool and school-age
children did not brush their teeth correctly.

Early childhood is still interested in visually exciting things. In several studies, it has also
been proven that the use of visual media can escalate the effectiveness of children's education
(Lestari et al., 2017). The morning and evening tooth brushing calendar has visually appealing
features to attract children's attention. This calendar is intended to stimulate children so that
they can appreciate their daily activities. Sticking stickers every time they brush their teeth in
the morning and evening helps children feel responsible for brushing their teeth twice a day.
Throughout the 21-day charging period, children will notice how the brushing calendar fills up
with stickers every time they brush their teeth in the morning and evening, and they will look
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forward to the rewards they will receive if they can fill all of the calendars. A small reward like
this can help children develop the habit of brushing their teeth every morning and night from
an early age (Abadi & Suparno, 2019).

Health education is identical to health education as both are oriented to behavior change.
The success of dental health education efforts is inextricably linked to the educational methods
and media employed (Lestari et al., 2017; Pawarti & Abral, 2019). Parents or teachers can
utilize educational media to attract children's interest in dental and oral health (Belinda &
Surya, 2021). Many educational media have been developed during this time period to support
learning, whether it is to increase knowledge or form a behavior (Asyhar, 2012). One of the
educational media that can be employed to shape the behavior of brushing your teeth in the
morning and evening is this interactive calendar of brushing your teeth in the morning and
evening for 21 days. The study by Rahina et al., (2021) revealed that after utilizing a calendar
of brushing teeth in the morning and evening for 21 days, elementary school children became
more diligent in brushing their teeth at the correct time, which is in the morning after breakfast
and at night before going to bed. According to the findings of the researchers with PAUD
children, an interactive calendar had an effect on improving teeth brushing skills.

Following the completion of the intervention, the results of interviews with parents of
PAUD children received a positive response. Parents reported that their children were more
disciplined about brushing their teeth twice daily, in the morning and at night. Parents also
reported that their child's behavior had changed from not wanting to brush their teeth in the
morning and at night. Everyday behaviors are recognized to be easier to develop into habits,
and daily habits are more difficult to break or forget (De Vries, 2017). School-based
interventions utilize behavioral theory can increase knowledge about dental and oral health in
children (Zhou et al., 2019). Childhood is an excellent time, frequency, and method of tooth
brushing to introduce the good habit of brushing teeth because children are more receptive, and
their personality develops alongside mental maturation, increasing the likelihood of the habit
being maintained for life.

4.  CONCLUSION

Brushing teeth in the morning and evening for 21 days using an interactive calendar guide
can increase adherence to brushing teeth in the morning and evening in Bahagia Sukapura and
Al Abror PAUD students. Our findings revealed a significant increase in adherence to brushing
teeth in the morning and at night.
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Abstract

Dengue hemorrhagic fever remains a public health concern in West Nusa Tenggara Province,
with the majority of cases occurring in Mataram City and the Pesinggahan Environment of West
Pagesangan Village. The density of Aedes aegypti larvae as disease vectors has a strong influence
on the high incidence of cases and the spread of dengue hemorrhagic fever. The objective of this
study was to identify if there was a relation between the density of Aedes aegypti larvae and the
rate of dengue hemorrhagic fever in the Pesinggahan Environment of Pagesangan Barat Village.
This study is an analytic observational study with a cross-sectional design. This study's sample
size was 56 houses. The data collected included information on the density of Aedes aegypti
larvae and the incidence rate of dengue hemorrhagic fever in the Pesinggahan Environment of
Pagesangan Barat Village over the previous year. Descriptive analysis was used to examine data
on the density of Aedes aegypti larvae and the incidence rate of dengue hemorrhagic fever in the
Pesinggahan environment. The findings revealed that the density of Aedes aegypti larvae was
high (Density Figure (DF) = 6), as was the incidence rate of dengue hemorrhagic fever (0.39%).
The statistical analysis between the density of A. aegypti larvae and the incidence rate of dengue
hemorrhagic fever in the Pesinggahan Environment with the chi square test demonstrated indicate
that p-value = 0.000 < alpha= 0.05. Based on the results of the study, there was a relationship
between the density of A. aegypti larvae and the incidence rate of dengue hemorrhagic fever in
Pesinggahan, Pagesangan Barat Village. Further research is required regarding the detection of
the dengue virus transmitted by A. aegypti mosquitoes to their offspring (transovarial).

Keywords: Dengue Hemorrhagic Fever, Density of A. aegypti Larvae, Incidence Rate.

*Corresponding Author:

Urip
Department of Medical Laboratory Technology, Poltekkes Kemenkes Mataram, Mataram, West Nusa Tenggara, Indonesia
Email: uriprama64@gmail.com

©The Author(s) 2023. This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons
Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made
available in this article, unless otherwise stated.



https://doi.org/10.31965/infokes.Vol21Iss1.986
https://doi.org/10.31965/infokes.Vol21Iss1.986
https://doi.org/10.31965/infokes.Vol21Iss1.986
https://doi.org/10.31965/infokes.Vol21Iss1.986
http://jurnal.poltekeskupang.ac.id/index.php/infokes
mailto:gunarti_04@yahoo.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/

Urip, U., Rizki, K., Tatontos, E. Y., Gunarti , G., & Kholik, K. (2023). The Density of Aedes aegypti Larvae Density
and the Incidence of Dengue Hemorrhagic Fever in the Pesingahan Environment, Pagesangan Barat Village,

Mataram. JURNAL INFO KESEHATAN, 21(1), 88-96. https.//doi.org/10.31965/infokes.VVol21Iss1.986
| 89

1.  INTRODUCTION

Dengue hemorrhagic fever is an infectious disease that is still a public health concern in
the West Nusa Tenggara (NTB) province, with the majority of cases occurring in the city of
Mataram. In 2015, there were 481 cases of dengue hemorrhagic fever in Mataram City, with a
morbidity rate (IR) of 0.12% and a mortality rate (CFR) of 0%, and this increased to 917 cases
in 2016, with a morbidity rate (IR) of 0.23% and a mortality rate (CFR) of 0.76% (Dinas
Kesehatan NTB, 2015), (Dinas Kesehatan NTB, 2016), (Dinas Kesehatan Kota Mataram,
2015), (Dinas Kesehatan Kota Mataram, 2016).

Pagesangan Village is one of Mataram City's sub-districts with the highest number of
dengue hemorrhagic fever cases. In 2015, there were 58 cases of dengue hemorrhagic fever
with a morbidity rate (IR) of 0.62% and a mortality rate (CFR) of 0%, which increased to 172
cases in 2016 with an IR of 1. 84% and a mortality rate (CFR) of 0.58% (Dinas Kesehatan
NTB, 2015), (Dinas Kesehatan NTB, 2016), (Dinas Kesehatan Kota Mataram, 2015), (Dinas
Kesehatan Kota Mataram, 2016).

. Pesinggahan is an environment in Pagesangan Barat Village that has a high incidence
of dengue fever (Kelurahan Pagesanagan Barat, 2016).

The density of disease vectors has a strong influence on the high incidence of cases and
the spread of dengue hemorrhagic fever (Sambel, 2009). The observation of the Aedes aegypti
(A. aegypti) vector is critical, particularly in determining the distribution, density, and primary
habitat of the larvae, the potential risk of transmission, the level of sensitivity of mosquitos to
insecticides, and prioritizing the location and timing of eradication (Sunaryo & Pramestuti,
2014). The presence of Aedes aegypti larvae in a location indicates the presence of Aedes
aegypti mosquito populations in that location (Purnama & Baskoro, 2012). In comparison to
egg and adult mosquito surveys, the larval survey is the most commonly used. The larval survey
employs three indices: the House Index (HI), Container Index (Cl), and Bretaue Index (Bl)
(World Health Organization, 2002).

Based on data from the Pagesangan Health Center in November 2016, the value of the
larvae-free rate in the Pesinggahan Environment was 86.81%, where this figure was still below
the National Standard, which is > 95%, while the HI value: of 13.18% and CI: 8.74%, which
is based on WHO standards, that is if HI > 10% and CI > 5%, it indicates you are at high risk
of transmitting dengue hemorrhagic fever, but no research has been conducted on the Aedes
aegypti larvae density and dengue fever incidence in the Pesinggahan Environment as data that
can be used in taking dengue hemorrhagic fever preventive actions (Data Puskesmas
Pagesangan, 2016), (World Health Organization, 2016). Dengue hemorrhagic fever prevention
is critical because there are currently no available vaccines or drugs to treat the disease.
According to Kusriastuti & Sutomo (2005), the lack of vaccines and medicines made vector
control the best option for community prevention and control of dengue hemorrhagic fever.
According to Zuhriyah, Habibie, & Baskoro, (2012), vector density, vector identification, and
vector breeding site are all necessary for effective vector control. The objective of this study
was to determine the relationship between the density of A. aegypti larvae and the incidence
rate of dengue hemorrhagic fever in the Pesinggahan Environment of West Pagesangan Barat
Village.

2. RESEARCH METHOD

This research is an analytic observational study with a cross-sectional research design.
The sample size in this study was 56 houses, with the sampling technique in this study
employing a proportionate random sampling technique, in which the number of samples in RT
1 Pesinggahan was 14 houses, in RT 2 was 16 houses, in RT 3 was 14 houses and RT 4 is 12
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houses. Meanwhile, the morbidity rate of dengue hemorrhagic fever in Pesinggahan
administers secondary data obtained from the Pagesangan Health Center.

The tools and materials employed in this study were bowls, glass containers, glass
objects, cover glasses, pipettes, tissue, microscopes, and water. The Aedes aegypti larvae
survey was conducted using the single larva method, and larvae samples collected from the
Pesingahan community water reservoir were identified utilizing the direct method using a
microscope to determine the type of Aedes aegypti larvae. Following identification, the density
of Aedes aegypti larvae was measured by calculating the values of the House Index, Container
Index, and Bereteu Index, which were then adjusted to the Density Figure value based on WHO
guidelines.

Meanwhile, the morbidity rate for dengue hemorrhagic fever was calculated using data
from the Pagesangan Health Center on the number of dengue hemorrhagic fever incidents in
the Pesinggahan area. The morbidity rate for dengue hemorrhagic fever was then calculated
and adjusted for high, medium, and low categories using data from the Indonesian Ministry of
Health's Data Center and Epidemiological Surveillance.

3. RESULTS AND DISCUSSION
Table 1. The House Index (HI) in Pesinggahan Environment.

Environment Number of Number of Houses that House Index (HI) (%)
houses Positive Larvae

RT 1 14 6 43%

RT 2 16 7 44%

RT 3 14 6 43%

RT 4 12 5 42%

Pesinggahan 56 24 43%

RT= Rukun Tetangga

House Index (HI) was employed as an indicator for dengue transmission by The Pan
American Health Organization (Sanchez et al., 2006). Based on Table 1, the House Index (HI)
was revealed that in RT 1 of the 14 houses examined 6 houses were positive for Aedes aegypti
(A. aegypti) larvae, thus, the House Index (HI) value at RT 1 was 43%, in RT 2 of the 16
houses examined, 7 houses were positive A. aegypti larvae, the HI value in RT 2 was 44%, in
RT 3 of the 14 houses examined, 6 houses were positive for A. aegypti larvae, the HI value in
RT 3 was 43% and in RT 4 of 12 of the houses examined, 5 houses were positive for A. aegypti
larvae, hence, the HI value in RT 4 was 42%, thus, overall in the Intersection environment of
the 56 houses examined, 24 houses were positive for A. aegypti larvae, hence, the HI value in
the Environment The stopover is 43%. The HI in this study is nearly identical to the results of
a study conducted by Sudarmaja et al., (2022), who obtained an HI of 40% in 10 DHF patient
houses equipped with ovitraps in Denpasar, Bali.

Table 2. The Container Index (CI) in Pesinggahan Environment.

Environment Number of Number of  Container Index (CI)

Containers Containers that (%)

Positive larvae

RT 1 29 7 24%
RT 2 35 9 26%
RT 3 29 7 24%
RT 4 25 5 24%
Total 118 29 24%

RT= Rukun Tetangga

Based on Table 2, the Container Index (CI) was revealed that at RT 1 of the 29
containers examined, there were 7 containers positive for Aedes aegypti (A. aegypti) larvae,
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thus, the Container Index (Cl) value at RT 1 was 24%. At RT 2 of the 35 containers

investigated, there were 9 containers positive for larvae A. aegypti, the ClI value at RT 2 was

26%. At RT 3 of the 29 containers observed, there were 7 containers positive for A. aegypti

larvae, hence, the Cl value at RT 3 was 24% and at RT 4 of 25 containers examined, there were

5 containers positive for A. aegypti larvae. Meanwhile, the CI value at RT 4 was 24%, hence,

overall in the stopover environment of the 118 containers calculated, 29 containers were
positive for A. aegypti larvae, thus, the CI value in the stopover environment was 24%.

Table 3. The Breteu Index (Bl) in Pesinggahan Environment.

Environment Number of Number of Breteu Index (BI)

Containers Containers that (%)

Positive larvae

RT 1 14 7 50%
RT 2 16 9 56%
RT 3 14 7 50%
RT 4 12 5 50%
Total _ 56 29 50%

RT= Rukun Tetangga

According to Table 3, the Breteu Index (BI) in Pesinggahan Environment revealed that
in RT 1 of the 14 houses examined, 7 containers were positive for Aedes aegypti larvae, thus,
the Breteu Index (BI) value at RT 1 was 50%. At RT 2 of the 16 houses investigated, there
were 9 containers positive for A. aegypti larvae, the Bl value at RT 2 was 56%. At RT 3 out of
14 houses observed, there were 7 containers positive for A. aegypti larvae. Meanwhile, the Bl
value at RT 3 was 50% and at RT 4 out of 12 houses measured, there were 5 containers which
were positive for A. aegypti larvae. Meanwhile, the Bl value at RT 4 was 50%, hence, overall
in the Intersection environment of the 56 houses calculated, there were 29 containers positive
for A. aegypti larvae, thus, the Bl value at RT 4 was 50 %.

Based on the House Index (HI), Container Index (CI), and Breteu Index (BI) values of
A. aegypti larvae Density at RT 1 were 43%, 24%, and 50%, at RT 2 the HI, CI, and Bl values
were 44%, 26%, 56%, at RT 3 the HI, CI, Bl is 43%, 24%, 50%, and in RT 4 the values HI,
Cl, Bl were 42%, 24%, 50%. Hence, in the Intersection Environment the values HI, ClI, Bl
were 43%, 24%, 50%. The HI, CI, and Bl values in this stopover environment are adjusted to
the WHO Density Figure table to determine density, and the HI, CI, and Bl values have a
Density Figure (DF) = 6 (House Index = 43%, Container Index = 23%, Breteau Index = 50%),
indicating a high density of Aedes aegypti larvae. Aedes aegypti larvae were abundant (Density
Figure (DF)). After determining the density of Aedes aegypti larvae, the study proceeded by
analyzing the incidence rate of dengue hemorrhagic fever to provide an overview of the
disease's transmission, which was associated with the density of Aedes aegypti larvae.

Table 4. The Incidence Rate of Dengue hemorrhagic fever in Pesinggahan Environment.

Year RT Population Number of Incidence Rate (%)
Incidences
(person)

2016 RT1 645 1 0, 16%

RT2 700 4 0,57%

RT3 670 2 0, 30%

RT4 561 3 0, 53%

Total 2576 10 0, 39%

RT= Rukun Tetangga
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According to Table 4, the incidence rate of dengue hemorrhagic fever in RT 1 was
0.16%, RT 2 was 0.57%, RT 3 was 0.30%, and RT 4 was 0.53%, and the total of the incidence
rate of dengue hemorrhagic fever in the Pesinggahan Environment was 0.39%, indicating that
the incidence rate of dengue hemorrhagic fever in the Pesinggahan District is high. The high
density of Aedes aegypti larvae is directly proportional to the high incidence rate of dengue
hemorrhagic fever in the Pesinggahan Environment of Pagesangan Barat Village, implying that
the density of Aedes aegypti larvae has a close relationship with dengue fever incidence rate in
the Pesipihan Environment of Pagesangan Barat Village. This is noteworthy because, contrary
to research, free larva index value high incidence rate cases of dengue fever should be low.
According to the reuslt of a study conducted in Jember Regency, the index of free larvae was
inversely proportional to dengue fever cases (Kurniawati et al., 2015). The findings of this
study were also corroborated by Widyanto (2007), who discovered that the presence of the
dengue vector Aedes aegypti influenced the incidence of dengue hemorrhagic fever.

The statistical analysis of the density of Aedes aegypti larvae and the incidence rate of
dengue hemorrhagic fever (Table 5) in the Pesinggahan Environment with the chi square test
revealed that p = 0.000 < « = 0.05, indicating that there is a relationship. There is a relationship
between the density of Aedes aegypti larvae and the incidence rate of dengue hemorrhagic
fever in the Pesinggahan Environment, thus, the density of Aedes aegypti larvae has a
relationship with the morbidity rate of dengue hemorrhagic fever. Widyanto, (2007) conducted
research which revealed that the presence of the dengue vector Aedes aegypti influenced the
incidence of dengue hemorrhagic fever.

Table 5. Statistical Analysis between Density of A.aegypti Larvae and Incidence Rate of
Dengue Hemorrhagic Fever.

Chi Square X? 2 Tailed P
Uncorrected (MH) 18.1988 0.0000199006
Corrected (MH) 16.6422 0.0000451351

The high density of Aedes aegypti larvae in the Pesingahan environment can be attributed
to several factors, one of which is the climate, as this research was conducted during the rainy
season, which caused an increase in mosquito breeding sites such as previously dry water
reservoirs to be filled with rainwater and become mosquito breeding grounds, thereby
increasing the population of dengue hemorrhagic fever vectors. This is consistent with
Wirayoga (2014)'s research in the city of Semarang, which discovered that high rainfall can
increase mosquito breeding sites, increasing the density of their larvae.

The high density of Aedes aegypti larvae is also influenced by the knowledge factor of
the people in the area, where the people in this stopover have less knowledge about dengue
hemorrhagic fever, causing the environment to become a breeding ground for Aedes aegypti
mosquitos as dengue hemorrhagic fever vectors. The fact that there are still many places where
the disease's vector can develop, such as stagnant water and garbage, demonstrates the low
level of public knowledge about DHF in the Pagesangan area. According to the description of
dengue cases in Mataram, they are closely related to settlement conditions that provide vector
breeding places, such as standing water and plastic waste (Sazali & Astuti., 2018). Low public
awareness of DHF will increase DHF, as stated in the statement that knowledge influences the
incidence of dengue hemorrhagic fever (Shanti et al. 2012).

The Pesinggahan environment incorporates 4 RTs (Neighborhood Association), in which
each RT owns a high density of A. aegypti larvae. The highest density of A. aegypti larvae is
discovered in RT 2 with a HI value of 43%, a Cl of 26%, and a Bl of 56%. The high HlI, Cl,
and BI scores were obtained as RT 2 is an area in the Pesinggahan that possesses the most
number of houses compared to other RT in the Pesinggahan. The home environment in the
Pagesangan area is not good, such as the presence of piles of garbage and standing water which
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enhances the development of A. aegypti. Sazali & Astuti.,, (2018) mentioned that the
Pagesangan environment owns a lot of standing water and garbage dumps which allow for the
development ofA. aegypti. According to the findings of Masruroh, Wahyuningsih & Dina.,
(2016), there is a relationship between the presence of breeding places, such as places that can
hold water, and the occurrence of DHF. A lot of standing water and garbage dumps in the
Pagesangan environment can be affected by people who do not follow the 3M plus program,
such as people who do not routinely clean their water reservoirs, resulting in a high number of
Aedes aegypti mosquito larvae. This is supported by Yudhastuti & Vidiyani., (2005) research,
which discovered a relationship between community behavior and the presence of Aedes
aegypti larvae.

Due to the high density of Aedes aegypti larvae, the larvae reproduce into pupae, which
develop into adult mosquitoes, with the adult Aedes aegypti mosquito serving as the primary
vector of dengue hemorrhagic fever transmission. Infection with Aedes aegypti mosquitos by
the dengue virus can occur through biting people whose bodies contain the virus or through
transovarial transmission (Frida, 2006). This study supports the findings of Purnama &
Baskoro (2012), who discovered a relationship between the House Index and the incidence of
Dengue Hemorrhagic Fever (DHF), indicating that houses with positive Aedes aegypti larvae
are more likely to contract DHF than those without Aedes aegypti larvae. The results of this
study were corroborated by research which stated that the larvae of the Aedes aegypti mosquito
were a risk factor for transmission of dengue hemorrhagic fever in Bali (Leri et al., 2021).

The infection of the A. aegypti mosquito by the dengue virus then infects healthy people
resulting in an increase in the incidence of dengue hemorrhagic fever in an area as was the case
in a study conducted in the Pesinggahan Environment where high incidence of dengue fever
was obtained, where in every RT in the Pesinggahan, there is one person or more who suffers
from dengue hemorrhagic fever, the highest incidence of dengue hemorrhagic fever occurs in
RT 2 where in this RT there are as many as 4 people who have experienced dengue hemorrhagic
fever, this high incidence of dengue hemorrhagic fever results in high morbidity rates of dengue
fever dengue in the Pesinggahan environment because the morbidity rate is obtained from the
incidence rate divided by the number of residents multiplied by one hundred percent, this is in
accordance with the theory stated by Widoyono, (2011) which states that the morbidity rate is
obtained from the number of dengue hemorrhagic fever incidents divided by the number of
people at risk multiplied by 100%. The results of other studies also show a significant
relationship between water reservoirs containing larvae and the incidence of DHF, with the risk
is 8.8 times greater than that of respondents whose water reservoirs do not have larvae (Sucipto
et al., 2015).

The Pesinggahan environment of Pagesangan Barat Subdistrict has a high incidence rate
of dengue hemorrhagic fever, which is caused by the proximity of residents' houses and the
high population density in the Pesinggahan, resulting in Aedes aegypti larvae that have grown
into adult mosquitoes and are infected with the virus. Due to the short flight distance of the
Aedes aegypti mosquito, which is 100 meters, this dengue easily spreads dengue virus from
one person to another, increasing the risk of transmission of dengue hemorrhagic fever.
Because a house with positive larvae and many positive larvae water reservoirs increases the
risk of contracting Dengue Hemorrhagic Fever, the house index variable has a significant
relationship (DHF) (Cahyani et al.,2018). Sari, (2005) asserts that higher population density
and closer distances between houses in an environment will result in easier transmission of
dengue hemorrhagic fever due to the mosquito’s short flight distance of 100 meters (Sari, 2005),
(Candra, 2010). According to statistical analysis, there is a significant relationship between
population density and the number of dengue cases in both Sawah and Gambir sub-districts
(Afira & Mansyur, 2013). A study conducted by Komaling, Sumampouw & Sondakh, (2020)
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discovered a positive relationship between population density and the incidence of DHF in
South Minahasa Regency, in which the higher the population density, the higher the DHF cases
or vice versa.

4.  CONCLUSION

The density of Aedes aegypti larvae in the Pesinggahan environment had a House index
of 43%, a Container Index of 24%, and a Breteu Index of 50%. The incidence rate of Dengue
hemorrhagic fever in Pesinggahan is high, at 0.39%. There is a correlation between the density
of Aedes aegypti larvae and the incidence rate of dengue hemorrhagic fever in the Pesinggahan
Environment, Pagesangan Barat Village (p = 0.000 < a = 0.05). The high density of Aedes
aegypti larvae can be a risk factor in the incidence of dengue hemorrhagic fever in the
Pesinggahan Environment of West Pagesangan Village, so it is necessary to take preventive
measures to reduce the density of Aedes aegypti larvae, such as implementing the 3 M action.

The Public Health Center and the Mataram City Health Office are hoped to increase
periodic larvae inspection activities and promote the 3M plus program in the surrounding
environment so that it can be used for monitoring. More research is required to detect the
dengue virus transmitted by Aedes aegypti mosquitos to their offspring (transovarial).
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Abstract

In terms of their impact on the workforce, mental disorders in the workplace are a major concern.
Poor mental health and stress can have a negative impact on worker performance and productivity,
job attachment, collegial communication, physical performance, and daily functioning. The
objective of this study is to investigate the relationship between mental health and job
performance in medical and non-medical workers at general region hospital X. A quantitative
cross-sectional study was conducted on 222 respondents, two of whom were medical and two of
whom were non-medical workers, using a DASS-21 questionnaire and a job performance
questionnaire. The findings show a relationship between age and job performance among medical
and non-medical employees at General Region Hospital X. There is no significant relationship
between mental health and job performance among medical workers. Gender, age, employment
status, and work period all had a significant relationship with non-medical workers' job
performance. Anxiety, gender, and age all have a significant relationship in non-medical workers.
The conclusions is 44.1% reported poor job performance, 14.5% reported depression, 30.7%
reported anxiety, and 11.3% reported stress. In both medical and non-medical workers, there was
a significant interaction between anxiety and gender on job performance. Anxiety, gender, and
age all had an impact on non-medical workers' job performance. It is critical to develop new health
policies to prevent and treat mental health issues while also improving job performance. intervene
and assist workers suffering from mental illnesses. Training and management on mental health, a
conducive workplace, and social support can enhance productivity and decrease mental problems.
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Mental Health, Non-Medical Workers, Performance, Stress.
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1.  INTRODUCTION

Mental disorders affect approximately 450 million people worldwide, according to
estimates. According to a 2017 study conducted by the Institute for Health Metrics and
Evaluation (IHME), mental disorders ranked fifth among the conditions causing stress in
people living with disabilities, with a rate of 14.4%. According to IHME, mental disorders
ranked fifth in Indonesia in 2017 with 13.4%. Depressive disorder, anxiety disorder,
schizophrenia, bipolar disorder, conduct disorder, autism, eating behavior disorder, intellectual
disability, and ADHD are the ten most common mental disorders (Attention Deficit
Hyperactivity Disorder) (Tennant, 2001), (Institute for Health Metric and Evaluation, 2019).

In accordance with the 2018 Basic Health Research, over 19 million people over the age
of 15 suffer from emotional psychiatric disorders, with over 12 million suffering from
depression. Psychiatric disorders affect one in every five Indonesians, or roughly 20% of the
country's 250 million people (Rokom, 2021). Psycho-affective disorders affect 4.7% of Central
Java's population (Pusat Data dan Informasi, Kementerian Kesehatan Republik Indonesia,
2019). Work stressors that influence mental well-being are the root causes, and they are
classified as off-work stressors such as family issues and a person's inner components, and on-
work stressors such as corporate connections between colleagues, superior-subordinate or
organizational connections, career connections improvement, and work inspiration (Wardhani,
2021).

Mental disorders in the workplace are a major problem in terms of their impact on the
workforce. Poor mental health and stress can have a negative impact on worker performance
and productivity, work attachment, collegial communication, and worker physical performance
and daily functioning (Division of Population Health, National Center for Chronic Desease
Prevention and Health Promotion, 2018), (Tennant, 2001). The most common mental disorders
in the work environment are depression, anxiety, stress, bipolar disorder, and PTSD (Post
Traumatic Stress Disorder) (Wisnubrata, 2019), (Thomas & Hersen, 2002). Anxiety,
restlessness, depression, loss of interest in work, sleep disturbances, dizziness, difficulty
concentrating, muscle tension, indigestion, and withdrawal from social activities are the most
common symptoms of mental disorders at work. These include withdrawal, libido loss, and
alcoholism (Stranks, 2005), (Segal, Smith, & Robinson, 2021).

A hospital is a work environment with a high workload that has an impact on physical
and social health as well as workplace interaction. Headaches, abdominal pain, sleep
disturbances, difficulty breathing, trembling, and an increased heart rate are symptoms of
mental disorders, which increase the risk of errors and accidents in patients (Maslim, 2003),
(Ribanszki et al., 2022). High levels of depression, stress, and anxiety may cause work
accidents that endanger patient safety; employees can even cause material losses to the
institution (Twistiandayani, Prameswari & Lestari, 2022), (Tennant, 2001). Mental health
issues can impair hospital workers' ability to focus and concentrate, resulting in decreased
productivity and efficiency. People with mental health issues may miss work or take more sick
days, disrupting workflow and affecting patient care. Poor care quality can make it difficult to
communicate effectively with patients or provide compassionate care, which can be costly for
hospitals and result in staffing shortages (Chou et al., 2014), (Khamisa et al., 2016).

Researchers discovered that 28% of medical personnel experienced depression, 32%
experienced anxiety, and 8% experienced stress in a preliminary study of 25 medical personnel
and 25 non-medical personnel at General Region Hospital X, while 12% of non-medical
personnel experienced depression, 16% experienced anxiety, and 8% experienced stress. The
preliminary study revealed a 22.2% decrease in job performance for medical workers and a
25.4% decrease for non-medical workers. Health protocols are complicated by fatigue,
increased workload, long working hours, and local culture. The objective of this study is to
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investigate the relationship between mental health and job performance among medical and
non-medical workers at General Region Hospital X in Central Java.

2. RESEARCH METHOD

A quantitative cross-sectional study in which the research tools were the DASS-21
(Depression and Anxiety Stress Scale-21) mental health questionnaire encompassing 21 items,
seven of each of the depression, anxiety, and stress statements. Based on the performance
theories of Robbins, Konopaske, and Matteson, researchers developed a job performance
questionnaire (Robbins, & Judge, 2013), (Van Leeuwen et al., 2018). The job performance
questionnaire contains 40 items drawn from four quality of work indicators: punctuality,
independence, and commitment. Medical and non-medical workers who agree to be
respondents and work for at least one year are eligible. Respondents with any type of mental
disorder are excluded. SPSS data analysis with Chi-square and logistic regression (Kurniawan,
2016). The DASS-21 validity test demonstrated valid results when r calculate> r table, and
reliability tests by administering Cronbach’s alpha with depression at 0.80, anxiety at 0.89, and
stress at 0.81 illustrated realistic results. The job performance questionnaire also reveals that
all the item was valid are reliable at 0.8 using Cronbach’s alpha test.

The samples comprise of 222 respondents, 126 medical workers and 96 non-medical
workers from General Region Hospital X Central Java. The location was chosen for the study
because it discovered mental health disorders in both medical and non-medical workers and
had a large enough population to conduct the research. A stratified random sample of 126
medical workers (general practitioners, specialists, dentists, nurses, and midwives) and 96 non-
medical workers (clerks, pharmacists, radiologists, administrative staff, physiotherapists, and
structural staff) was used.

For all analyses, the SPSS for Windows results were employed. The frequency of each
variable was investigated using one-way analysis. The relationship between each variable and
job performance was examined using bivariate analysis with Chi-square. A variable with a p-
value less than 0.25 was tested using logistic regression testing to determine the impact of each
variable on job performance. Three indicators (depression, anxiety, and stress) value mental
health as an independent variable, while job performance is a dependent variable.

3. RESULTS AND DISCUSSION
Table 1. Characteristics of the Study Population and Prevalence

Variables Medical and Medical Non-medical
non-medical workers workers
workers

N % N % N %
Gender
Man 64 28.8 34 27 30 313
Women 158 71.2 92 73 66 68.8
Age
<20 yr. 3 1.4 0 0 3 3.1
20-25 yr. 29 13.1 19 151 10 104
26-30 yr. 50 22.5 31 246 19 19.8
31-35 yr. 47 21.2 29 23 18 18.8
36-40 yr. 29 13.1 20 159 9 9.4
41-45 yr. 36 16.2 20 15.9 16 16.7

46-50 yr. 12 5.4 3 2.4 9 9.4
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>50 yr. 16 7.2 4 3.2 12 125
Marital Status

Unmarried 52 23.4 29 23 23 24
Married 170 76.6 97 77 73 76
Education

High School 12 5.4 0 0 12 125
Diploma (D1/D2/D3) 92 41.4 52 413 41  42.7
Bachelor (S1/S2/S3) 118 53.2 74  58.7 43 448
Employment Status

Permanent / Civil Servants 176 79.3 98 77.8 78 81.3
Contract / Partners 46 20.7 28  22.2 18 18.8
Service period

<5yr. 96 43.2 60 47.6 36 375
>5yr. 126 56.8 66 52.4 60 62.5
Mental Health

Depression 32 14.5 12 9.6 20 209
Anxiety 68 30.7 24 19 44  45.8
Stress 25 11.3 10 8 15 156
Job Performance

Good 85 38.3 50 39.7 35 36.5
Bad 137 61.7 76 60.3 61 63.5

Table 1 demonstrates the characteristics of the total population, medical workers, and
non-medical workers. The age range of respondents ranged from under 20 to over 50 years old,
76.6% were married, 53.2% had a bachelor's degree, 79.3% were civil servants, and 56.8% had
worked for more than 5 years.

Table 2. Relations between Job Performance and Other Variables for the Entire Population

Variable Job Performance p-Value OR Cl1 95 %
Good Bad
X % X %
Depression Normal 110 495 80 36 0.194 1.768 0.831-3.763
Depression 14 6.3 18 8.1
Anxiety Normal 92 414 62 279 0.108 1.669 0.939-2.966
Anxiety 32 144 36 16.2
Stress Normal 110 495 87 39.2 1.000 0.993 0.430-2.297
Stress 14 6.3 11 5.0
Gender Men 29 131 35 158 0.062 0.549 0.306-0.987
Women 95 428 63 284
Age <20-25 yr. 18 8.1 14 6.3 0.987
26-30 yr. 26 117 24 108
31-35yr. 26 117 21 95
36-40 yr. 15 6.8 14 6.3
41-45 yr. 17 7.7 19 8.6
46-50 yr. 7 3.2 5 2.3
>50 yr. 9 4.1 7 3.2
Marital Status  Unmarried 28 126 24 10.8 0.862 0.899 0.482-1.678
Married 9% 432 74 333
Education High school 6 2.7 7 3.2 0.713

Diploma 50 225 41 185
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Bachelor 68 306 50 225

Employment  Permanent 102 459 74 333
Status Contract 22 9.9 24 108 0.287 1.504 0.784-2.884
Service period <5yr. 49 221 47 212 0.261 0.709 0.415-1.211

>5yr. 75 338 51 23

The full population chi-square test results for determining the relationship between
independent and dependent variables are displayed in Table 2. According to the table above,
no variable has a significant relationship with job performance for medical and non-medical
workers at General Region Hospital X in Central Java. Data with a p-value of 0.25 will be
tested further using logistic regression.

Table 3. Results of Logistic Regression Tests on the Relationship between Depression,
Anxiety, and Gender on Job Performance in the Entire Population.

Variable Sig Exp (B) 95% C. I. for Exp (B) Nagelkerke R
Lower upper Square

Depression 0.338 1.327 0.744 2.368 0.056

Anxiety 0.024 1.360 1.042 1.775

Gender 0.034 0.526 0.290 0.953

According to table 3, depression has a p-value of 0.338, indicating that it has no
significant effect on the job performance of the entire population in X regional hospitals in
Central Java. Anxiety and gender had significant effects on overall population job performance;
Nagelkerke's R-squared value was 0.056, indicating that anxiety and gender affect job
performance by 5.6%.

Table 4. Relations between Job Performance and Other Variables for Medical Workers.

Variable Job Performance p-Value OR Cl95 %
Good Bad
X % X %
Depression Normal 72 57.1 42 333 0.562 1.714  0.520-5.657
Depression 6 4.8 6 438
Normal 63 50 39 31 1.000 0.969 0.387-2.427
Anxiety Anxiety 15 119 9 71
Stress Normal 72 571 44 349 1.000 1.091 0.292-4.082
Stress 6 4.8 4 3.2
Gender Man 20 15.9 14 111 0.821 0.837  0.375-1870
Women 58 46 34 27
Age 20-25 yr. 14 111 5 4 0.543
26-30 yr. 19 151 12 94
31-35 yr. 20 15.9 9 71
36-40 yr. 12 9.5 8 6.3
41-45 yr. 10 7.9 10 79
>46 yr. 3 2.4 4 3.2
Marital Status Unmarried 20 15.9 9 71 0.500 1.494 0.617-3.621
Married 58 46 39 31
Education Diploma 34 27 18 143 0.626 1.288 0.671-2.689
Bachelor 44 349 30 238
Employment  Permanent 61 484 37 29.4 1.000 1.067 0.451-2.524

Status Contract 17 135 11 8.7
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Service period <5 yr. 37 294 23 183 1.000 0.981 0.478-2.015
>5 yr. 41 325 25 19.8

The table 4 illustrates the relationship between the independent variables and the job
performance of the medical workers at General Region Hospital X in Central Java. We can
conclude from the above table that there is no significant relationship between all independent
variables and job performance.

Table 5. Relations between Job Performance and Other Variables for Non-Medical Workers,

Variable Job Performance p-Value OR Cl 95 %
Good Bad
)y % )y %

Depression Normal 38 39.6 38 39.6 0.586 1.500 0.551-4.082
Depression 8 8.3 12 125

Anxiety Normal 29 30.2 23 24 0.142 2.003 0.885-4.534
Anxiety 17 177 27 28.1

Stress Normal 38 39.6 43 448 0.860 0.773 0.256-2.333
Stress 8 8.3 7 7.3

Gender Man 9 9.4 21 21.9 0.032 0.336 0.134-0.843
Women 37 385 29 30.2

Age < 20-30 yr. 10 104 21 219 0.006
31-40 yr. 10 104 18 18.8
41-50 yr. 17 177 8 83
>50 yr. 9 9.4 3 31

Marital status Unmarried 8 8.3 15 15.6 0.228 0.491 0.186-1.300
Married 38 39.6 35 36.5

Education High 5 5.2 7 73 0.815
school
Diploma 19 1938 22 229
Bachelor 22 229 21 219

Employment Permanent 42 43.8 36 375 0.031 4.083 1.234-23.517

Status Contract 4 4.2 14 146

Service period  <5yr. 11 115 25 26 0.015 0.314 0.131-0.754
>5 yr. 35 36.5 25 26

Table 5 demonstrates that gender, age, employment status, and service period are
significantly related to non-medical workers' job performance at general region hospital X in
Central Java. Anxiety, age, gender, marital status, employment status, and service period can
all be examined using logistic regression.

Table 6. Results of Logistic Regression Tests on the Relationship between Anxiety, Gender,
Age, Marital Status, and Service Period toward Job Performance in Non-Medical Workers

Variable Sig  Exp(B) 95% C. I. for Exp (B) Nagelkerke R
Lower upper Square

Anxiety 0.008  4.118 1.442 11.763 0.308

Gender 0.006  0.215 0.071 0.645

Age 0.000  0.388 0.230 0.652

Marital Status 0.282  2.148 0.534 8.646

Employment Status  0.305 2.338 0.461 11.847

Service Period 0.801  0.829 0.193 3.559

The table 6 illustrates that anxiety (p-value 0.008< 0.05), gender (p-value 0.006<0.05),
and age (p-value 0.000<0.05) significantly affect the job performance of non-medical workers
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in general region hospital X, Central Java. A Nagelkerke R-squared value of 0.308 indicates
that anxiety, gender, and age affect the job performance of non-medical workers at a general
region hospital in Central Java by 30.8%.

Mental health in the workplace is critical, especially in hospitals, because it can affect
performance as well as both mental and physical health. According to the study, 14.5% of her
respondents were depressed, 30.7% were anxious, and 11.3% were stressed. Poor
concentration, irritability, anxiety, insomnia, decreased productivity, and interpersonal conflict
can result from mental health disorders, which can lead to more severe mental illness and
separation from family members in the long run (Pusat Data dan Informasi, Kementerian
Kesehatan Republik Indonesia, 2019). Furthermore, mental illness can negatively impact self-
perceived job performance in the form of reduced work quality, slower measures, and increased
errors (Hennekam et al., 2020), (Amagasa, Nakayama, & Takahashi, 2005).

Participants in the survey were 71.2% female, mostly between the ages of 26 and 30,
76.6% married, 53.2% undergraduates, 79.3% civil servants, and 56.8% had worked for more
than 5 years. Although many studies on the mental health of healthcare workers have been
conducted, this is the first study to assess the mental health of a non-medical group. According
to the study, 9.6% of the medical group suffered from depression, 19% from anxiety, and 8%
from stress. Non-medical workers had worse mental health, with 20.9% experiencing
depression, 45.8% experiencing anxiety, and 15.6% experiencing stress.

In this study, job performance was similar across populations. The overall rate of poor
performance was 44.1%, compared to 38.1% in the medical group and 52.1% in the non-
medical group. This study reveals a significant gender relationship in the entire workforce.
Anxiety and gender have a large impact on the entire workforce. In addition, this study
discovered a relationship between gender, age, employment status, work period, and job
performance in non-medical workers. Anxiety, gender, and age all have a 30.8% impact on
non-medical job performance. A study conducted by Brolin et al. revealed a positive and
significant effect of mental health on job performance among North Tanapuli District Office
employees for Tanapuli Health Department employees (Otnie et al., 2021). Another study by
William van Gorden et al. examined the work-related mental health and job performance which
revealed a significant relationship between mental health and performance (Van Gordon et al.,
2014), (Dubey et al., 2020). Novika's essay, "The Role of Work Stress on Individual Work
Performance,” investigated the effects of job stress on individual performance (Grasiaswaty,
2020).

Factors associated with mental illness for doctors, nurses, or other health care
professionals encompass long working hours, a high workload and pressure, a lack of role
clarity, a lack of peer support, a lack of commitment to work, and organizational culture
(Tennant, 2001), (Karakurt et al., 2023)). For other hospital workers, job overload and pressure,
unclear roles, a lack of job control, and a lack of participation have been uncovered to be
associated with stress (Chaabouni, 2021), (Weinberg & Creed, 2000), (Michie & Williams,
2003).

The study's limitation is that it is the first to perceive mental health in a large and
representative sample of hospital workers from various professional groups and contract terms.
Thus, previous research on medical staff morale has mostly concerned on individual groups of
professionals, and this represents a significant advance in this area of study. Non-professional
factors (personal factors, global problems, etc.; socioeconomic environments, labor market
pressures) contributed to the high level of mental health exposure. There were no factors
influencing job performance in this study.
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A critical need to develop new health policies for strategies to prevent and manage mental
illness, as well as improve job performance is highly required. Intervene and support workers
who are suffering from mental disorders in order to manage psychological conditions.
Conducting mental health education and managing depression, anxiety, and depression can
help workers understand the importance of mental health and learn effective coping strategies.
Workers' symptoms of mental disorders can be reduced by training and development of coping
skills such as relaxation, meditation, and breathing techniques (Baqutayan, 2015), (Maryam,
2017). Cognitive-behavioral therapy (CBT) is employed to help workers understand their own
thoughts, feelings, and behaviors in order to reduce the symptoms of mental illnesses (Suwanto,
2020). When necessary, psychologists and psychiatrists provide counseling and therapy.
Management, superiors, and coworkers can all contribute to a reduction in workload and an
increase in social support in the workplace. Making the workplace a safe, comfortable, and
supportive environment can help to reduce mental disorders and increase productivity. Time
management, effective communication, and interpersonal skills training can increase
workplace productivity while reducing the impact of mental disorders (Abdullah, 2014), (Rad,
2006). Recognizing and appreciating medical and non-medical personnel who work can boost
motivation and morale.

4. CONCLUSION

Workers' mental health is a serious problem that affects many aspects of their lives,
including their professional, interpersonal, and social lives. Anxiety was reported by 30.7% of
respondents, compared to 19% of medical workers and 45.8% of non-medical workers. Anxiety
has a negative impact on both medical and non-medical workers' job performance. Anxiety
reduces job performance by 30.8% regardless of gender or age. Young age, a lack of work
experience, being female, a heavy workload, working in hazardous environments, and a lack
of education and social support were all identified as risk factors. Poor job performance can
jeopardize patient and worker safety, according to 44.1% of respondents. To control and treat
mental health and improve worker productivity, management support, training, and treatment
are required.
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Abstract

The effort to achieve universal health coverage for all people under a single-payer national health
insurance in Indonesia still experiences a substantial challenge particularly related to informal
workers. This population faces a number of challenges, including income irregularity, a lack of
educational variety, the fact that the majority of workers live in rural areas, and a lack of health
insurance literacy. The objective of this study was to examine the factors that influence informal
workers' willingness to pay for a national health insurance program in Indonesia. This cross-
sectional study was conducted in the Banyumas district of Central Java, Indonesia. Employing a
multistage random sampling technique, 316 workers in the informal sector were recruited as study
participants. Logistic regression was employed to investigate the factors that influence
willingness to pay for national health insurance premiums. According to the study findings, urban,
national health insurance information, and uneducated factors were related to informal workers'
willingness to pay for national health insurance. Workers who lived in urban area (p < 0.05, OR
= 3.922) were more willing to pay for insurance premium. Workers who received better exposure
of national health insurance information (p < 0.05, OR = 2.330) were more willing to pay for
premium. Furthermore, workers who uneducated (p < 0.05, OR = 14.847) were more willing to
pay for premium. The national health insurance campaign serves as a catalyst for increasing public
awareness of this program. Adequate and widespread national health insurance program
information dissemination would aid in the effectiveness of Indonesia’s efforts to achieve the goal
of universal health insurance coverage.

Keywords: Informal Sector, National Health Insurance, Premium, Universal Health Coverage,
Willingness to Pay.
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1.  INTRODUCTION

The effort to provide health care for all has been recommended by the World Health
Organization and the World Bank by establishing universal health coverage (UHC) (Barber, et
al., 2020), (Meara et al., 2015), (The Lancet Global Health, 2017). The UHC has the ability to
protect citizens' financial interests while providing access to health care (Aji et al., 2017). Like
other countries, Indonesia has initiated UCH by introducing national health insurance program,
administered by BPJS Kesehatan since 2014. BPJS Kesehatan becomes a single payer insurer
that attempts to cover the entire Indonesian population under its scheme. By July 2020, it is
expected that 220 million people, or approximately 82% of Indonesia's total population, will be
covered by BPJS Kesehatan (Pratiwi et al., 2021). During the first year of operation, the number
of enrollments was gradually increased. However, a large number of workers, approximately
32.5 million people, or 60.14% of all jobs in Indonesia, who work primarily in the informal
sector, have not enrolled in the BPJS Kesehatan program.

There are several challenges to covering informal workers under national health
insurance because of their working characteristics such as own-account, unpaid family workers
with non-standardized working hours, and less than 10 employees and employers working
establishments (Andria, 2019), (Deranti, Hartini, & Andria, 2019). As a result, extending health
insurance coverage to informal sector workers is one of the most difficult challenges in
developing countries, including Indonesia (Lavers, 2019), (Muttagien et al., 2021), (Okungu et
al., 2018). In developing countries, informal workforce accounted for 70% of the employment,
and it produced about 35% of the gross domestic product (GDP) (Loayza, 2016). Informality
has become a significant issue to address because it is associated with poverty, low productivity,
and a lack of social protection. Furthermore, informality contributed to issues such as low health
insurance coverage, insufficient access to high-quality health care, and a higher burden of out-
of-pocket expenses (Aji, Intiasari, & Masfiah, 2019), (Dartanto, et al., 2020), (Nakamura et al.,
2020). According to evidence from other countries, the major challenges encountered in
providing health insurance to informal workers include premium collection issues, low
enrollment rates, and adverse selection (Dartanto, et al., 2020), (Dartanto et al., 2016). The
irregularity of their income was one of several factors that hampered the expansion of health
insurance coverage among informal workers (Minyihun, Gebregziabher, & Gelaw, 2019), (Miti
etal., 2021).

The initial step in extending health insurance coverage to informal workers is to
determine their willingness to pay (WTP) for insurance premiums. Individual willingness to
join the insurance scheme with its hypothetical package is reflected in WTP (Basaza et al.,
2019), (Garedew et al., 2020). It can be measured using contingent valuation methods (CVM),
an open-ended valuation in which people are asked to specify the maximum amount of their
WTP for insurance benefits, also known as a "bidding game" (Kim, Lee, & An, 2018). Evidence
from other developing countries revealed that informal workers' willingness to pay for health
insurance schemes was lower than the premium rate (Ahmed et al., 2016); (Donfouet, et al.,
2011), (Jain, 2014). However, few studies have been conducted in Indonesia to investigate the
willingness of the informal sector to pay for health insurance. The objectives of this study
were to measure WTP for informal sector workers and to identify the factors that influence
WTP among selected groups of informal workers.

2. RESEARCH METHOD

This study was quantitative study employing cross sectional study design. Data was
collected among 316 informal sector workers encompassing drivers, cow-breeder and fish
breeder in the district of Banyumas. The study's minimal sample was examined using multi-
stage random sampling, but the sample was obtained using an accidental sampling approach
because there was no clear sample frame prior to the study's conduct. As inclusion criteria for
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this study, a structured questionnaire was administered by a trained enumerator to informal
workers who are eligible, i.e., have worked for at least one year in their field and agree to
participate voluntarily in research.

WTP was calculated by employing CVM approach. This method has previously been
employed elsewhere (Asgary et al., 2004), (Entele & Emodi, 2016), (Gyldmark & Morrison,
2001) Kim, e & An, 2018), (Mohsin, Islam, & Ahmed, 2021). CVM questions were composed
either open-ended or discrete questions. In an open-ended valuation questionnaire, the
respondents were requested to mention their maximum amount of WTP for the health insurance
benefit, frequently understood as “bidding game”. In the first step, a biding was made to ask
the respondents to accept or reject it. Then, depending on the answer, further bidding was
adjusted to reach the maximum amount of WTP. The results of the bidding were applied for
estimating WTP for national health insurance program premium. The questionnaire also asked
about gender, age, educational level, household size, information exposure about health
insurance, household income, which was then decomposed using quintiles (quintiles 1 to 5),
work duration, health behavior regarding smoking, health condition, and willingness to pay for
health insurance premiums as predicted and outcome variables of this study.

Informed consent was employed in order to solicit participation in the study. To ensure
clarity, the nature of the survey and the right to participate in the study were also explained in
Bahasa or local languages. The data was analyzed using logistic regression. The ethical
clearance of this study was approved by the Faculty of Medicine, Jenderal Soedirman
University, Indonesia (Letter No. 221/KEPK/V11/2018).

3. RESULTS AND DISCUSSION

Out of 316 informal sector workers, 45% had completed junior high school, and almost
all of them (96.2%) had a small family (1-4 household members). Only one-quarter (25.6%)
have previously been exposed to health insurance (BPJS Kesehatan) information. More than
half (67.7%) of them work more than 8 hours per day. More than two-thirds of them (78.8%)
had a chronic illness condition in the year preceding the study.

Table 1. Demographic Characteristic of informal workers.

Characteristics Frequency (n) Percentage (%)
Gender

Male 313 99.1
Female 3 0.9
Age (years old)

25-34 23 7.3
35-44 80 25.3
45 - 54 132 41.8
55 - 64 69 21.8
> 65 12 3.8
Education

No education 17 5.4
Primary school 143 45.3
Junior high school 106 33.5
Senior high school 47 14.9
Diploma and above 3 0.9

Household size

Small (1 — 4 household member) 304 96.2
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Big (> 5 household member) 12 3.8
BPJS Kesehatan information exposure

Yes 81 25.6
No 235 744
Monthly income

1st Quintile (lowest) 71 22.5
2nd Quintile (lower) 93 29.4
3rd Quintile (middle) 40 12.7
4th Quintile (higher) 55 174
4th Quintile (highest) 57 18.0
Work duration (hour/day)

<8 97 30.7
>8 214 67.7
Smoking behavior

Yes 221 69.9
No 95 30.1
Chronical illness status

Yes 67 78.8
No 249 21.2

Source: primary data

Informal workers were asked whether they were willing to pay for the health insurance
scheme or not. If they are willing to pay, the question about how much money they are willing
to pay per member of their family to register for health insurance will be asked. According to
Table 2, more than half of informal workers are willing to pay for insurance. The average
amount of money they are willing to pay (Table 3) is approximately Rp 24.740, - (1.65 USS$).

Table 2. Willingness to pay for the national health insurance among informal workers.

Willingness to pay (WTP) Frequency Percentage (%)
(n)

Yes 213 67.4
No 103 32.6
Table 3. The average amount of WTP among informal workers

WTP IDR USD
Minimum 0 0
Maximum 80,000 5.33
Mean 24,740 1.65
Median 25,500 1.70
Standard Deviation 13,217 0.88

Among 316 informal workers, 67.4% are willing to pay for health insurance premium.
Using logistic regression (Table 4), it was discovered that rural and urban status, BPJS
Kesehatan information exposure, and education all had a significant impact on the WTP of
informal sector workers in the Banyumas District. Workers who live in cities are three times
more willing to pay for insurance than workers who live in rural areas. Informal workers who
were exposed to BPJS Kesehatan information prior to the study were about two times more
willing to pay for health insurance than workers who had not been exposed to BPJS Kesehatan
information previously. Interestingly, this study also revealed that informal workers who do
not have education are 14 times more willing to pay the insurance compare to informal workers
who graduated from diploma (colleges).
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Table 4. Determinants of the WTP among informal workers.
Determinants related to 95% C.I. for OR
WTP p-value OR Lower Upper
Age (years old) 0.263 0.061 4.859
25-34 0.585 0.543 0.065 2.941
35-44 0.395 0.437 0.087 3.576
45 -54 0.537 0.557 0.186 8.701
55-64 0.807 1.271 0.130 2.682
Household size 0.495 0.590 0.455 1.790
Work duration (hour/day) 0.768 0.902
Monthly income 0.076 0.348 2.190
1st Quintile (lowest) 0.772 0.873 0.861 5.528
2nd Quintile (lower) 0.100 2.182 0.816 8.847
3rd Quintile (middle) 0.104 2.686 0.736 5.765
4th Quintile (higher) 0.169 2.060 0.463 2.236
Chronical illness 0.966 1.017 1.414 10.878
Rural and urban status 0.009 3.922 1.062 5.109
BPJS Kesehatan information 0.035 2.330 0.909 13.458
exposure
Marital status 0.069 3.497
Education 0.301 1.179 186.992
No education 0.037 14.847 0.898 43.760
Primary school 0.064 6.267 0.900 45.427
Junior high school 0.064 6.393 0.716 41.703
Senior high school 0.102 5.464 0.061 4.859

The study unveiled that a large number of informal workers are willing to pay the national
health insurance (67.4%), with the average amount of the WTP per month per member of
household registered was 1,65 USD. This number was lower compared to other studies of the
health insurance WTP in developing countries. Donfouet, et al.,(2011), study revealed that
most of respondents who were informal workers in rural Cameroon were willing to pay for
national health insurance premium about 2.15 USD (Donfouet et al., 2011). Furthermore, Jain,
etal., (2014), study also discovered that WTP for health insurance in rural India was about 2.25
USD per month (Jain et al., 2014). However, a study conducted by Ahmed et al. in urban area
of Bangladesh uncovered that 86.7% of the informal workers were only willing to pay about
0.8 USD (Ahmed et al., 2016).

This study also investigated whether BPJS Kesehatan information exposure and
education were significantly associated with WTP of informal sector workers in both rural and
urban areas. Previous research on WTP in Sierra Leone discovered that education level and
geographic area were significantly related to willingness to pay among informal workers
(Jofre-Bonet & Kamara, 2018). Paradoxically, this study revealed that education levels had a
significant negative association with WTP. However, previously published studies in China
and Bangladesh also uncovered a similar pattern of the negative association between education
levels and WTP (Ahmed et al., 2016; Ying et al., 2007).

There are several limitations to this study. First, because this study is limited to informal
sector workers, it cannot provide a comprehensive overview of informal sector workers'
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willingness to pay for health insurance premiums in Indonesia. Second, due to limitations in
describing latent health conditions and the inability to present a significant relationship
between chronic disease willingness to pay, this study was unable to investigate the
phenomenon of adverse selection.

Despite its limitations, this study supports the evidence of informal workers WTP and
identifies its determinants. The findings would help policymakers estimate national health
insurance coverage among informal workers by designing an appropriate approach for informal
workers premium setting. Furthermore, an innovative premium collection and channeling
system for informal workers would significantly increase their enrollment in national health
insurance schemes.

4. CONCLUSION

According to the findings of this study, the willingness to pay BPJS Kesehatan premiums
is still low and falls below the rate of the national health insurance scheme. However, informal
sector workers are quite willing to pay health insurance premiums. Furthermore, informal
workers who live in cities and have more knowledge about health insurance are more willing
to pay health insurance premiums. The national health insurance campaign serves as a catalyst
for increasing public awareness of this program. Adequate and widespread national health
insurance program information dissemination would aid in the effectiveness of Indonesia's
efforts to achieve the goal of universal health insurance coverage.
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Abstract

The main contributor to cardiovascular disease is atherosclerosis. The Liver X Receptor is one of
the unexplored signaling pathways in atherosclerosis that contributes to cholesterol efflux and
inhibitory inflammation (LXR). Catechin, as an LXR agonist, influences the expression of the
NPC1L1 protein transporter, which inhibits cholesterol absorption. The objective of this study is
to predict the NPC1L1 inhibitor of Catechins from Green Tea. The role of NPC1L1 inhibitors is
to prevent atherogenesis. Molecular docking is the research method used. Pyrx's Open Babel was
used for analysis. Autodock vina in Pyrx was employed for docking, and Chimera v1.8 was
administered for visualization. The result of molecular interaction was assigned. Pose view was
used in this study. Catechins have the potential to be an NPC1L1 inhibitor, according to the
findings. The main parameters used to predict the biological effect were energy bonds, hydrogen
bonds, and hydrophobic interactions of molecules with NPC1L1. All Catechins isolates had low
affinity energy and a strong affinity for NPC1L1. Epigallocatechin gallate (EGCG) is the most
effective inhibitor because it has the lowest binding energy and the most active sites, including
GIn 200, Tyr 192, Trp 202, Cys 189, Gly 207, Asp 217, Gly 190, Phe 205, Asp 208. There are
hydrogen bonds at Thr 219, Ile 218, Asn 204, Asn 211, Arg 201, and Asn 204. The interaction
energy between NPC1L1 and EGCG is -7.5 kCal/mol. Based on the results of the in-silico
analysis, the researchers concluded that Catechins have the potential to be an NPC1L1 inhibitor.
Further research into molecular dynamic simulation and in vivo analysis is required to
demonstrate the synergistic effect of Catechins as an inhibitor of atherogenesis.
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1. INTRODUCTION

The development of natural products as drugs continues, particularly for degenerative
diseases. Because of the high prevalence of cardiovascular disease as a degenerative disease,
complementary therapy is required to supplement the main drug. The in-silico methods are one
of the research approaches used to demonstrate the activity of natural substances in preventing
cardiovascular disease (Suryadi et al., 2021).

The in-silico method is useful for determining the activity of natural substances with
pharmacological properties such as analgesic (Suryadi et al., 2021), anticancer (Ervina et al.,
2021a; Ervina et al., 2021b; Sulistyowaty et al., 2021), antidiabetic, and recently antivirus
(Rendi et al., 2021; Hidayat et al., 2021; Asdaq et al., 2021). On a computational basis, this
method predicts drug activity based on drug interactions with receptors. Traditional methods
for investigating the activity of natural substances are prohibitively expensive (Brooijmans &
Kuntz, 2003; Mukesh & Rakesh, 2011). The in-silico method is now being used more
extensively in the search for new compounds for medicinal or nutraceutical ingredients.
Molecular docking is commonly used in drug development. Docking is based on the formation
of complex proteins and ligands. The docking principle can be used to determine ligand binding
to target proteins as well as predict the properties of complex molecules (Gohlke, & Klebe,
2002). The ultimate goal of in silico is to find bioactive compounds with biological effects for
drug development. In this docking method, candidate molecules are placed at various positions
and suitability on the desired target protein. The pose done assessment is used to determine the
exact position (scoring). A high score indicates that the molecule is the best candidate for
binding to the target (Halperin et al., 2002; Meng, et al., 2011).

Catechins, as LXR agonists, can reduce the expression of NPC1L1, also known as the
Niemann-Pick C1-Like 1, a protein transporter on the apical of enterocytes (Altmann, et al.,
2004). NPC1L1 is involved in intestinal cholesterol absorption. Cholesterol from the diet and
cholesterol synthesized by HMG CoA are transported through cell membranes by Niemann
Pick C1 Like 1 (NPC1L1), and ApoB48 phospholipids, along with triglycerides, are
synthesized into triglyceride-rich cylomicrons by Mycrosomal Triglyceride Transport Protein
(MTP). With the help of ABCG5/G8, some of the absorbed cholesterol is excreted in the gut.

Preliminary studies prove Catechins increase efflux cholesterol macrophage, increase
eNOS expression, p 110 PI3K, decrease MMP9 expression, and p 38 MAPK (Susanti, 2021,
Susanti, 2012; Susanti, 2015; Susanti 2019). All these factors contribute to the inhibition of
atherogenesis. Another mechanism is that NPC1L1 expression parameters inhibit intestinal
cholesterol absorption. Catechins' activity as an inhibitor of NPC1L1 must be demonstrated in
silico as a predictable activity before in vivo studies are conducted. The objective of this study
is to predict the NPC1L1 inhibitor of Catechins from Green Tea. In silico data is required in
the early stages of drug discovery to select active compounds. Natural substances as NPC1L1
inhibitors have received little attention. As a result, we will conduct research to identify
interactions between NPC1L1 inhibitors and natural substances for the prevention of
degenerative diseases.

2. RESEARCH METHOD

This research aims to predict the interaction NPC1L1 with Catechins through in silico
analysis. A literature review and in silico analysis were performed to ensure the active
compounds of Catechins. The Bioinformatic Laboratory Department Biology Universitas
Brawijaya Malang assisted in the collection of research data.
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a.  Homology modelling.

Homology modeling to generate Molecular NPC1L1 employed a web server Swiss
Model (Grosdidier, Zoete, & Michielin., 2007; Guex & Peitsch, 1997). This study administered
web server PROCHECK to validate 3D structures (Fradera et al., 2010). The active compounds
of Catechins from PubChem Compound ZINC database in a file (sdf)
(http://pubchem.ncbi.nlm.nih.gov).

Zinc 3870337 Zinc 3870338

Figure 1. Structure of Catechins in three dimensions; Zinc_3870337: Gallocatechin,
Zinc_3870328: Epigallocatechin, CID_9064: -(-) Catechin, CID_199472: Gallocatechin
gallate, CID_65064: EGCG, CID_6419835: Catechin gallate, CID_72276: Epicathecin,
CID_107905: Epicathecin gallate
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b.  The 3D structure of NPC1L1

The Swiss model was used in this study to generate a 3D structure of NPC1L1
(http://swissmodel.expasy.org). The 3D structures were visualized by Python Molecular
Viewer (PyMOL) 3. Figure 2 d\(-eLnonstrates the 3D Structure of LXR.

\l)

Figure 2. Three-dimension structure of NPC1L1.

c.  Molecular docking study.

The bond energy strength, the number of hydrogen bonds, and the number of
hydrophobic interactions is the three main parameters of in silico analysis. To demonstrate
catechins as NPC1L1 inhibitors with the lowest binding energy and the greatest number of
hydrophobic interactions and hydrogen bonding. Open Babel in Pyrx was employed for in
silico analysis, and Autodock 4.0 in Pyrx was administered for docking. Docking results are
determined using Pose view. To see both sides of the interaction, Chimera v 1.8 is required.

3. RESULTS AND DISCUSSION
Table 1. Binding energy (Kcal/mol) of Catechins with NPC1L1.

Catechins (Ligan) NPC1L1 (Receptor)
Epigallocatechin gallate -71.5
(EGCQG)

(-)-Catechin gallate (CG) -7.4
(-)-Gallocatechin Gallate (GCG) -7.3
-(-) Catechin (C) -6.7
Epigallocatechin (EGC) -6.6
Epicathechin (EC) -6.6
Gallocatechin (GC) -6.5
Ezetimibe (control) -6.1

Table 1 illustrates binding energy of Catechins with NPC1L1.The binding affinity of
Catechins with NPC1L1 had been evaluated.
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Figure 3. The hydrogen bonding and hydrophob

ic interaction of NPC1L1 with EGCG.

The binding energy of EGCG with NPC1L1 is -7,5 kcal/mol. The hydrogen bonding was
at Thr 219, lle 218, Asn 204, Asn 211, Arg 201, and hydrophobic interactions were at GIn 200,
Tyr 192, Trp 202, Cys 189, Gly 207, Asp 217, Gly 190, Phe 205, and Asp 208.
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Figure 4. The hydrogen bonding and hydrophobic interaction of NPC1L1 with Catechin

gallatte.
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The binding energy of Catechin gallate with NPC1L1 is -7.4 kcal/mol.The hydrogen

bond at GIn 200, Phe 220, Gly 207, Ile 218, and hydrophobic interactions at Arg 201, Val 191,

Gly 190, Tyr 192, Cys 189, Phe 201, Asn 211, Asn 204, Thr 219, Asp 217, Thr 209, and His
221.

AaAnzo

GLY ILE L
5 A207 R:zag A219.
A2 )
\ >
THR - ¥ il
AL209
-
/ N
ASP
Aiz208 g
N
AsN Foad
Ac-211
7
o
TVYR
Y, A192
Al90
PHE ARG
A20S A:201
<Ys
Alsn
Interactions
I I van der Waals — Unfavorable Donor-Daonor
g Conventional Hydrogen Bond ‘ "] Pl-Anion

Figure 5. The hydrogen bonding and hydrophobic interaction of NPC1L1 with Gallocatechin
gallate.

The binding energy of Gallocatechin gallate with NPC1L1 is - 7.5 kcal/mol. Meanwhile,
the type of bond that is generated is a hydrogen bond at Asn 204, Ile 218, Gly 207, Phe 220,
and hydrophobic interactions at Thr 219, Asp 217, Thr 209, Asn 211, Gly 190, Phe 205, Arg
201, Tyr 192, and Cys 1809.
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Figure 6. The hydrogen bonding and hydrophobic interaction of NPC1L1 with Catechin.
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NPC1L1 has a binding energy of -6,7 kcal/mol with Catechin. Hydrophobic interactions
at Asp 217, Asp 208, Val 191, Gly 190, Asn 211, Tyr 192, Cys 189, Trp 192, Cys 189, Trp
202, Phe 205, and Asn 204, as well as hydrogen bonds at Arg 201, Thr 219, lle 218, Gly 207.
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Figure 7. The hydrogen bonding and hydrophobic interaction of NPC1L1 with
Epigallocatechin.

[: Pi-Donor Hydrogen Bond

The binding energy of NPC1L1 with Epigallocatechin is -6,6 kcal/mol. The hydrogen
bond is at Gly 207, Arg 201, and hydrophobic interactions at Thr 219, Phe 220, lle 218, Cys
189, Tyr 192, Val 191, Thr 209, Asn 204, Phe 205, Asn 211, Gly 190, Trp 202, Asp 217, and

Asp 208.
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Figure 8. The hydrogen bonding and hydrophobic interaction of NPC1L1 with Epicatechin.

NPC1L1 has a binding energy of -6,6 kcal/mol with Epicatechin. Hydrophobic
interactions are at Asp 208, Gly 207, Thr 209, Asp 217, Val 191, Ile 218, Asn 204, Phe 205,

Cys 189, and Gly 190.

[: Carbon Hydrogen Bond
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Figure 9. The hydrogen bonding and hydrophobic interaction of NPC1L1 with Gallocatechin.

The binding energy of NPC1L1 with Gallocatechin is -6,5 kcal/mol. The hydrogen bond
is at Arg 201 and hydrophobic interactions at Gly 190, Phe 205, Asp 208, Asn 211, Asn 204,
Tyr 192, Trp 202, Cys 189, Asp 217, lle 218, Thr 219, Gly 207, Asp 217, Gly 207, and Phe

220.
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Figure 10. The hydrogen bonding and hydrophobic interaction of NPC1L1 with Ezetimibe.

NPC1L1 has a binding energy of -6,1 kcal/mol with Ezetimibe. The hydrogen bond is at
Asn 204, GIn 200 and hydrophobic interactions at Asp 208, Gly 207, Thr 209, Asp 217, Val
191, lle 218, Asn 204, Phe 205, Cys 189, Gly 190, Phe 320, Thr 220, Tir 192, Gly 190, Phe

205, Asn 211, and Asn 208.


https://doi.org/10.31965/infokes.Vol21Iss1.965
https://doi.org/10.31965/infokes.Vol21Iss1.965

124 | https.//doi.org/10.31965/infokes.Vol21/ss1.965

Table 2. Binding energy, hydrogen binding, and hydrophobic interaction of complex Catechins

and NPC1L1.

Catechins Binding Hydrophobic Interaction van Hydrogen binding

Energy der walls

(kcal/mol)

Epigallocatechin -71.5 GIn 200, Tyr 192, Trp 202, Thr 219, lle 218,
Gallate Cys 189, Gly 207, Asp 217, Asn 204, Asn 211,
Gly 207, Asp 217, Gly 190, Arg 201

Phe 205, Asp 208
Catechin Gallate -7.4 Arg 201, Val 191, Gly 190,  GIn 200, Phe 220,
Tyr 192, Cys 189, Phe 201, Gly 207, lle 218

Asn 211, Asn 204, Thr 219,

Asp 217, Thr 209, His 221
Gallocatechin -7.3  Thr 219, Phe 220, lle 218, Cys  Gly 207, Arg 201

Gallate 189, Tyr 192, Val 191, Thr

209, Asn 204 Phe 205, Asn

211, Gly 190, Trp 202, Asp

217, Asp 208
Catechin -6.7 Asp 217, Asp 208, Val 191,  Arg 201, Thr 219,
Gly 190, Asn 211, Tyr 192, lle 218, Gly 207

Cys 189, Trp 192, Cys 189,

Trp 202, Phe 205, Asn 204
Epigallocatechin -6.5 Gly 190, Phe 205, Asp 208, Arg 201

Asn 211, Asn 204, Tyrl92, Trp

202, Cys 189, Asp 217, lle

218, Thr 219, Gly207, Asp

217, Gly 207, Phe 220
Epicatechin -6.6 Asp 208, Gly 207, Thr 209,  Tyr 192, Asn 211,
Asp 217, Val 191, lle 218, Asn Thr 219

204, Phe 205, Cys 189, Gly

190
Gallocatechin -6.5 Thr 219, Asp 217, Thr 2009, Asn 204, lle 218,
Asn 211, Gly 190, Phe 205,  Gly 207, Phe 220

Arg 201, Tyr 192, Cys 189
Ezetimibe -6.1 Phe 320, Thr 220, Tir 192, Gly  Asn 204, GIn 200

190, Phe 205, Asn 211, Asn

208
The binding energy results of NPC1L1 docking with Catechins were obtained. The order
of the binding energy is as follows: EGCG<CG<GCG<C<EGC<EC<GC< Ezetimibe as a
positive control. The minimum interaction energy indicates the maximum receptor-ligand
interactions (Yu et. al, 2005). Catechins' active compounds all have a low bond energy,
indicating the strength of Catechins' binding to target receptors. Previous research suggests that
EGCG has the potential to lower cholesterol by inhibiting the HMGCoA reductase enzyme and
its binding to LDL receptors. Because EGCG has a low Gibbs free energy, the bond reactions

that occur are more spontaneous and form more stable bonds (Adelina & Kurniarti, 2018).

Another parameter used to predict the activity of natural substances is hydrogen bonds.
This binding is stronger than others. However, it is weaker than any other covalent or ionic
bond. Hydrogen bonds are important in biological systems (Cuff et al., 2006). The molecular
structure is one of many factors that influence hydrogen bonds. Catechins contain flavonoids
with numerous hydroxyl groups (Kim et al., 2010). Catechins with hydrogen bonds similar to
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Azetimibe are EGCG and GC. This interaction's binding site is located at Asn 204. Meanwhile,
those with hydrophobic bonds similar to ezetimibe at Asn 211 are GC, EGC, C, GCG, CG. At
Gly190 are GC, C, GCG, CG, EGCG. Nonpolar substances have a proclivity to organize
hydrophobic interactions by forming aggregates. These aggregates can be dispersed to form
micelles in aqueous solutions. A polar carboxyl group will surround the nonpolar. The greater
the number of hydrophobic interactions between the ligand and its receptor, the stronger the
interaction. Because EGCG from Catechins has the lowest binding energy, it may have the
potential to inhibit NPC1L1.

The NPC1L1 sterol transporter is responsible for mediating intestinal cholesterol
absorption. NPCI1L1 is identified in enterocytes' apical membranes and hepatocytes'
canalicular membranes. The other function is hepatobiliary cholesterol excretion that is
counterbalanced (Algahtani et al, 2015). Ezetimibe, a hypercholesterolemic medication, is an
NPC1L1 inhibitor. NPC1L1 was discovered through a genomics and bioinformatics approach
(Davies, Levy & loannou, 2000). The researchers discovered mutations in Niemann-Pick
disease type C1, a genetic disorder characterized by lysosomal cholesterol and other lipid
accumulation (Mukesh, & Rakesh, 2011). Previous research revealed that NPC1L1 knockout
mice and ezetimibe-treated mice have similar reduced intestinal cholesterol absorption,
indicating that NPC1L1 is involved in the ezetimibe-sensitive pathway (Janowski et al., 1999).

NPC1L1 inhibition may reduce cholesterol-dependent LXR activation and subsequent
LXR-induced hepatic lipogenesis (Weinglass et al., 2008; Pirillo, Catapano & Norata., 2016).
Intestinal cholesterol absorption may be necessary for the body to maintain basal LXR activity.
According to the results of an in-silico analysis, Catechins have the potential to be an NPC1L1
inhibitor. However, molecular dynamic simulation and in vivo analysis are required to
demonstrate a synergistic effect of Catechins as an inhibitor of atherogenesis.

The docking method has a limitation in drug design in that it can only predict protein-
ligand interactions statically (Kitchen et al., 2004). More research on molecular dynamic
methods is needed to understand how the structure of protein ligands changes over time.

4. CONCLUSION

The conclusion of these studies is Catechins of Green Tea are potential as NPC1L1
inhibitor be based energy bonds, hydrogen bonds and hydrophobic interactions of molecules.
The GC>EC>EGC>C>GCG>CG>EGCG has the largest energy binding. Epigallocatechin
Gallate (EGCG), the most potent NPC1L1 inhibitor of Catechins, binds to NPC1L1 at
numerous active sites including GIn 200, Tyr 192, Trp 202, Cys 189, Gly 207, Asp 217, Gly
190, Phe 205, and Asp 208. EGCG is a potential NPC1L1 inhibitor candidate for preventing
atherogenesis.
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Abstract

Visfatin, a protein with a molecular weight of 52 kDa, has been demonstrated to increase in the
bloodstream. Visfatin has been shown in several studies to be a potential marker of preeclampsia.
The objective of this study was to describe visfatin levels in pregnant women in Gianyar, Bali.
An observational design was employed in this study to describe visfatin levels in 41 pregnant
women in Ubud, Gianyar regency, Bali. Visfatin levels were determined by examining EDTA
blood samples using the Elisa method and reading them at 450 nm on a microplate reader. The
average value of visfatin levels was 6.49 ng/ml, according to the results. The average visfatin
level based on hypertension blood pressure respondents was 3.74 ng/ml. This result was lower
than that of normal blood pressure respondents. This study's decrease in visfatin levels may have
a smaller effect on physiological insulin resistance. The average visfatin level in second trimester
respondents was 7.9 ng/ml higher than 5.7 ng/ml in third trimester respondents. The increase in
visfatin levels suggests that visfatin may play a role in the pathogenesis of preeclampsia. Visfatin
has the potential to be used as a biomarker to detect preeclampsia earlier, allowing pregnant
women with preeclampsia to receive appropriate treatment.
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1. INTRODUCTION

Visfatin is a protein with a molecular weight of 52 kDa that is primarily discovered in
visceral adipose tissue. This protein has 491 amino acids. Visfatin is also produced in the fetal,
placental, and myometrium membranes (Fukuhara et al., 2005; lhsan, Rini, & Yaswir, 2016;
Marseglia et al., 2015). The visfatin/PBEF gene product was first identified as a lymphocyte-
produced cytokine that promotes lymphocyte maturation and inhibits neutrophil apoptosis,
hence the name pre-B-cell colony enhancing factor (PBEF). It was later discovered that
nicotinamide phosphoribosyl transferase (Nampt), an intracellular form of visfatin, is a key
enzyme in the biosynthesis of nicotinamide adenine dinucleotide (NAD) (Marseglia et al.,
2015; Nourbakhsh et al., 2015).

Visfatin is insulin-mimetic and immunoregulatory. Visfatin has been associated with an
increase in circulating blood levels in insulin-resistant conditions such as obesity, type Il
diabetes, and gestational diabetes (Ferreira et al., 2013; Hu et al., 2008). In pregnancies with
preeclampsia, maternal circulating levels of visfatin are frequently elevated (Ferreira et al.,
2013; Gorska et al., 2009).

Preeclampsia is a leading cause of maternal and fetal mortality and morbidity throughout
the world. Preeclampsia is estimated to affect 2%-8% of all pregnancies worldwide, where the
number of cases of hypertension caused by pregnancy (including preeclampsia) is on the rise
and is the most common complication of pregnancy (ACOG Committee on Obstectric Practice,
2020). Although maternal mortality in patients with preeclampsia is very rare, the frequency
of perinatal mortality is between 5%-14%. This figure escalates significantly when the patients
have eclampsia (seizures). The frequency of complications that occur is associated with the
gestational age at which preeclampsia began, the severity of the disease, and other medical
problems (Leveno, 2018). Placental abruption, cerebrovascular injury, acute renal failure,
pulmonary edema, and Hemolysis Elevated Liver Enzymes and Low Platelets (HELLP)
syndrome are all examples of maternal morbidity. Preterm birth and intrauterine growth
retardation (IUGR) are two short-term fetal consequences observed in nearly 25% of cases
(Coban et al., 2020; Ukah et al. 2018).

In High blood pressure disorders account for 16% of maternal deaths in developing
countries. In 2015, the maternal mortality rate during pregnancy, childbirth, and postpartum
was 305 per 100,000 live births in Indonesia. In Indonesia, the leading causes of maternal death
are bleeding, hypertension during pregnancy, and infection (ACOG Committee on Obstectric
Practice, 2020; Kementerian Kesehatan Republik Indonesia, 2018). However, the etiology and
pathophysiology is still unclear (ACOG Committee on Obstectric Practice, 2020. As a result,
proper examination and treatment are required in cases of preeclampsia in pregnant women in
order to prevent maternal mortality and childbirth

Visfatin may be a biologic marker of the metabolic syndrome in the context of
preeclampsia, where circulating levels are identified to be elevated and placental disturbances
occur. According to one study, visfatin levels in patients with preeclampsia were significantly
higher in those with increased uterine artery impedance than in those with normal
uteroplacental perfusion (Ferreira et al., 2013; Gorska et al., 2009).

The human placenta is now thought to be an active organ capable of secreting substances
such as inflammatory cytokines and adipokines, which may contribute to insulin resistance.
Furthermore, the placenta, a unique fetal organ during pregnancy, was found to express
significant levels of visfatin in normal pregnancies (Ma et al., 2010). Visfatin is believed to
have significance in the regulation of glucose balance. Type 2 diabetes, obesity, intrauterine
growth retardation (IUGR), and gestational diabetes have a strong influence on its levels in
blood plasma (Salan, 2017). Several studies have revealed that circulating of visfatin is
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increased in pregnant women with JUGR and preeclampsia when compared to healthy pregnant
women (Gorska et al., 2009).

Several studies have unveiled that visfatin possesses potential as a marker of
preeclampsia. Hu et al., (2008) and Mazaki-Tovi et al., (2010) uncovered that visfatin levels in
pregnant women decreased and were not much different from normal pregnant women (Hu et
al., 2008; Mazaki-Tovi et al., 2010). Meanwhile, Fasshauer et al., (2008) revealed that visfatin
levels were elevated in pregnant women with preeclampsia (Fasshauer et al., 2008).

Based on the 2018 Gianyar Health Agency Performance Report, the high maternal and
infant mortality rates continue to be issues in carrying out activities in 2018 (Dinas Kesehatan
Kabupaten Gianyar, 2020). Preeclampsia, as one of the leading causes of maternal death,
necessitates the development of a widely applicable and affordable test that can diagnose
asymptomatic preeclampsia and identify and monitor patients at risk. Thus, women and their
children will receive the best prenatal care possible. A similar test would be useful for
confirming a perplexing clinical diagnosis and for further research to determine prophylactic
or temporary treatment. As a result, we selected Gianyar Regency as the research location for
this study, specifically the Ubud sub-district. The objective of this study was to describe
visfatin levels in pregnant women in Gianyar, Bali.

2. RESEARCH METHOD

An observational design was used in this study to describe visfatin levels in pregnant
women with preeclampsia in Ubud sub-district, Gianyar regency, Bali. The study was
conducted in the Laboratory of the Medical Laboratory Technology Department of the Health
Polytechnic of the Polytechnic Ministry of Health Denpasar from June to October 2022. This
research has been approved by the <code of ethics with the number
LB.02.03/EA/KEPK/0082/2022 from health ethics committee of the Polytechnic of health
Denpasar.

The number of samples in this study was 41 women, with inclusion criteria were pregnant
women. Meanwhile, the exclusion criteria were pregnant women with special pregnancy
conditions (ex: congenital disease, chronic disease, inflammatory treatment). We
administered informed consent, which is a consent form as a respondent, to express pregnant
women's willingness to participate in this study. The research interview sheet was used as a
guideline for conducting interviews and recording respondents’ interview results. Direct
interviews with respondents were conducted to gather information about their identities and
willingness to become respondents. Blood samples were obtained from respondents who
agreed to the informed consent. A molecular analysis was performed on the blood sample. The
blood examination results are processed as research data. Respondents who have agreed to
the informed consent were taken blood samples. Plasma was collected using EDTA as an
anticoagulant. Samples were centrifuged for 15 minutes at 2000-3000 rpm at 2-8°C.

A total of 40ul of sample was added to the sample well and then 10ul of anti-Visfatin
antibody was applied to the sample well, then 50ul of streptavidin-HRP was added to the
sample well and wells. Mixed well. Apply sealer to the plate. Incubated at 37°C for 60 minutes.
Then, washed it five times with a washing buffer. For each wash, the well is immersed in at
least 0.35 ml of wash buffer for 30 seconds to 1 minute. All wells were aspirated and washed
5 times with wash buffer before being filled with wash buffer. The dish was dried on a paper
towel or other absorbent material 50ul of substrate solution A was added to each well, then
50ul of substrate solution B was added to each well. The incubation plate was covered with a
new sealer for 10 minutes at 37°C in the dark. Added 50ul Stop Solution to each well. Within
10 minutes of adding the stop solution, the optical density (OD value) of each well was
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determined immediately using a microplate reader set to 450 nm. The data obtained were
recorded, collected, processed, and presented in the form narratives, tables, and graphs.

3. RESULTS AND DISCUSSION

This descriptive study with an observational design encompassed 41 pregnant women in
the Ubud District, Gianyar Regency, Bali. The description of the characteristics of research
subjects was based on age, gestational age, and blood pressure can be seen in Table 1.

Table 1. The Characteristics of Research Subjects.

Characteristics Total
Age 20-30 years 24
31-40 years 14

41-50 years 3

Gestational Age 1-13 weeks 5
14-27 weeks 18

28-41 weeks 18

Blood Pressure 90/60 - 120/80 mm Hg 28
121/81 — 139/89 mm Hg 12

>140/90 mm Hg 1

The results of the examination of visfatin levels employing the Elisa method showed the
average value of visfatin levels for 41 respondents was 6.49 ng/ml with the lowest level of 2.56
ng/ml and the highest level of 38.14 ng/ml. According to the findings of this study, the most
age group of respondents was between the ages of 20 and 30. There were 18 respondents in the
second trimester and 18 respondents in the third trimester among the 41 respondents. There are
28 people who have normal blood pressure.

Table 2. The Visfatin Levels Based on Blood Pressure.

Visfatin Levels (ng/ml) Blood Pressure
Min Max Mean Category
2.6 38.1 7.4 Normal
2.7 14.7 4.7 Pre-Hypertension
2.9 3.7 3.74 Hypertension

Based on the results obtained, the average visfatin level was classified into three
categories based on the respondent’s blood pressure, namely normal blood pressure, high blood
pressure, and low blood pressure. (<120/80 mm Hg), prehypertension (121/81 mm Hg — 139/89
mm Hg), and hypertension (> 140/90 mm Hg) (National High Blood Pressure Education
Program 2004).

Table 3. The Visfatin Levels Based on Gestational Age.
Visfatin Levels (ng/ml)

Gestational Age

Min Max Mean

2.8 6.8 4.2 First Trimester
2.6 38.1 7.9 Second Trimester
2.7 14.7 5.7 Third Trimester

The visfatin level based on the respondent’s gestational age, which is categorized into
the first trimester (1-13 weeks), second (14-27 weeks), and third (28-41 weeks).

Visfatin is an adipokine produced by visceral tissue, but it is also expressed in the
placenta and fetal membranes during pregnancy. Visfatin is insulin-mimetic and
immunoregulatory. Visfatin levels in the blood have been identified as being elevated in
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insulin-resistant states such as obesity, type 11 diabetes, and gestational diabetes (Ferreira et al.
2013; Hu et al., 2008). According to Kar, (2014) and Salan, (2017) visfatin is one of the
biomarkers of preeclampsia markers. Visfatin is an adipokine secreted by adipose tissue that
plays a signifcant role in the biosynthesis of nicotinamide adenine nucleotide by catalyzing the
condensation of nicotinamide with 5-phosphoribosyl-1-pyrophosphate to produce
nicotinamide mononucleotide. Visfatin is also involved in the regulation of glucose
homeostasis. Changes in plasma levels have been associated with a number of disorders,
including type 2 diabetes mellitus, obesity, fetal growth retardation, and gestational diabetes
mellitus. Visfatin levels are also related to the severity of preeclampsia (Fasshauer et al., 2007;
Kar, 2014; Salan 2017).

Preeclampsia is a common pregnancy condition characterized by edema, hypertension,
and proteinuria that occurs after 28 weeks of gestation and has an unknown cause. Early
preeclampsia develops between 20 and 34 weeks of gestation, while late preeclampsia develops
at or after 34 weeks (Dhariwal & Lynde 2017). Preeclampsia was discovered to be a direct
threat to health from hypertension, which also increased cardiovascular disorders during
pregnancy and was linked to an increase in cardiovascular disease later in life. Furthermore, it
is a major cause of maternal and fetal mortality and morbidity (Shaheen et al. 2016). Predicting
whether or not a pregnancy will result in preeclampsia is critical to ensuring that pregnant
women receive the best care possible. There is currently no preventive therapy, thus, predicting
the risk of preeclampsia should lead to more optimal treatment of patient hypertension
development and reduce the severity of the disease (Dhariwal & Lynde, 2017).

There has been no consistent use of a therapy to prevent the development of
preeclampsia. This is most likely due to the fact that the pathogenesis of the disease occurs
several weeks before the patient develops symptoms. The majority of treatment aims to reduce
the effects of inflammation, which manifests in later disease (Dhariwal & Lynde, 2017).
Aspirin is the only therapy that has been shown to reduce the risk of preeclampsia in high-risk
women. If given before 16 weeks of gestation, aspirin is effective in lowering the risk of
preeclampsia (Fox et al., 2019). Low-dose aspirin has been proposed as a therapy to reduce
the occurrence of preeclampsia. Endothelial dysfunction and the resulting activation of the
platelet and clotting system are thought to be crucial aspects of preeclampsia symptoms.
Aspirin is thought to reduce the frequency and severity of preeclampsia by inhibiting
thromboxane formation Dhariwal & Lynde, 2017). Low-dose aspirin has been demonstrated to
be beneficial in pregnant women at moderate to high risk, reducing the incidence of
preeclampsia by about 15% (Askie et al., 2007; English, Kenny, & McCarthy, 2015).

One of the factors influencing the presence or absence of potential obstetric emergencies
is age. Age is a risk factor for severe preeclampsia as well. Preeclampsia is said to be more
prevalent in mothers over the age of 40. Adeline, Laksana, and Atika, (2018) discovered severe
preeclampsia in the 17-34 age group out of 175 (73%) cases in their study (Adeline, Laksana,
& Atika, 2018). Other research has demonstrated that being over 40 years old increases the risk
of preeclampsia. Women over the age of 40, women with a history of preeclampsia, obesity
before pregnancy, and women with donor eggs, donor embryos, or donor insemination all
increase the risk of preeclampsia. Diabetes, pre-existing hypertension, and a family history of
preeclampsia are all risk factors. Furthermore, various paternal factors can increase the risk of
a preeclamptic pregnancy (English, Kenny, & McCarthy, 2015). This difference is probably
due to the general age of mothers who experience pregnancy and childbirth at the age of 17 to
34 years, hence, the number of severe preeclampsia is also most generally discovered at that
age (Adeline, Laksana, & Atika, 2018).

Visfatin levels were discovered to be lower in this study when compared to respondents
with normal blood pressure. Visfatin levels decreased in respondents in the third trimester when
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compared to respondents in the second trimester. These results are consistent with Hu et al.,
research's, (2008). Hu et al., (2008) discovered that visfatin levels in pregnant women with
preeclampsia were lower than controls for pregnant women without preeclampsia and women
who were not pregnant in their study. Visfatin levels in the third trimester were lower than in
non-pregnant women and healthy pregnant women. Altered patterns of visfatin and other
adipokines such as leptin, resistin, and adiponectin are identified to escalate insulin resistance
during pregnancy and participate in the formation of physiological insulin resistance and are
involved in the regulation of energy metabolism. Changes that occur at visfatin levels in this
study possess a smaller effect on physiological insulin resistance (Hu et al. 2008).

In this study, the increase in visfatin levels occurred during the second trimester. Visfatin
levels increased during PE beginning in the first trimester, indicating a possible role for visfatin
in the pathogenesis of PE. Visfatin is abundantly expressed in adipose tissue, as well as the
placenta and fetal membranes. Mean visfatin concentrations have been reported to be higher in
the second and third trimesters of normal pregnancy than in the first, supporting the theory that
visfatin is produced by the placenta and fetal membranes. Thus, it is possible that normal
visfatin production is regulated to support fetal growth, but in PE, visfatin's supporting role is
disrupted, resulting in PE (Amiri-Dashatan et al., 2020; Mastorakos et al., 2007; Ngala et al.,
2016).

Fasshauer et al., (2008) discovered that serum visfatin levels in PE patients were
significantly higher than in controls. According to Fasshauer et al., (2008), visfatin levels
increased 1.4-fold in women with gestational diabetes mellitus when compared to controls of
the same gestational age. Furthermore, visfatin levels in third trimester patients with
intrauterine growth restriction (IUR) were identified to be doubled when compared to healthy
pregnant women (Fasshauer et al., 2008). Increased levels of visfatin in pregnant women with
PE were also revealed by Ferreira et al., (2013), Ngala et al., (2016), and Saheen et al., (2016)
(Ferreira et al., 2013; Ngala et al. 2016; Shaheen et al. 2016).

To determine normal levels of visfatin in pregnant women, the potential of visfatin as a
PE marker requires to be investigated further using a larger sample size. Such studies may even
provide useful information on predicting the condition of pregnant women with PE, which
could aid in the development of intervention programs to reduce the effects of PE on maternal
and fetal morbidity and mortality, as well as the prevalence of stunting (Dewi et al., 2022).

Ngala et al., (2016) discovered that obese women are more likely to develop PE during
pregnancy. This risk multiplies by two to three. The findings of this study show that a higher
BMI (>28.8 kg/m2) has a high accuracy in predicting pregnancies that are likely to develop
into PE. This suggests that excessive fat accumulation in the body plays a significant role in
the pathogenesis of PE (Ngala et al. 2016).

Variations in study findings can be attributed to a variety of factors, including disease
severity, metabolic disorders, blood sampling timing, serum or plasma from the blood, and the
study's subject. Increased levels of visfatin have been connected to the pathogenesis of PE
(Shaheen et al., 2016). Visfatin levels in PE may be higher than in the control group. This
suggests that visfatin levels in the placenta are essential as evidence for success in predicting
PE. More research is needed, however, to investigate these medical complications during
pregnancy.

4. CONCLUSION

In accordance with the research results, visfatin levels in pregnant women with pre-
hypertension and hypertension have lower levels than pregnant women with normal blood
pressure. Visfatin levels increased in the second trimester compared to the first and third
trimesters. Visfatin has the potential to be employed as a biomarker to detect preeclampsia,
allowing pregnant women with the condition to be identified early. It is recommended that
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future research be conducted with a larger number of samples. And it is recommended to use
controls for healthy pregnant women and non-pregnant women.
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Abstract

Social and environmental factors can have an impact on a mother's mental health, especially
during a pandemic. Financial stress and the social environment can exacerbate postpartum
depression. Postpartum depression is one of the mental health consequences. Postpartum
depression is similar to other types of depression, but it occurs as a result of physical and social
changes caused by the process of giving birth and raising a child. The objective of this study was
to identify the sociodemographic factors that influence the risk of postpartum depression in
Tarakan during the Covid-19 pandemic. It was a cross-sectional study conducted in Tarakan's
North Tarakan District from August to October 2021. The study included 150 postpartum
mothers. In this study, simple random sampling was used. The dependent variable of this study
was postpartum depression and independent variables were age, education, income, parity,
occupation, and support. Data collection employed questionnaires and logistic regression data
analysis with the Stata 13 program. The risk of postpartum depression increased with multiparity
(95%Cl: 0.11-1.78); p = 0.026), and less income (< minimum wage) (95%CI: 0.01-1.48);
p=0.045). The risk of postpartum depression decreased with age (<35 years old) (95%ClI: (-2.00)
- (-0.25)); p=0.011), occupation (95%CI: (-1.60) — (-0.07)); p= 0.032), support (95%CI: (-1.76)
—(-0.10)); p=0.028), higher education (95%CI: (-1.22) —0.24); p=0.190). Postpartum depression
risk increases with multiparity and lower income. With normal age, occupation, support, and
education, the risk of postpartum depression decreased.
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1.  INTRODUCTION

Tarakan is a coastal town where almost all of the residential areas are located. The people
are descended from immigrants, with the majority earning a living as fishermen. With the
availability of seaweed commodities, the economic conditions of coastal communities are
improving rapidly. The promising results have made families flock to work as seaweed
fishermen. Both are used as binders for seaweed seeds (ma'betang), as well as for sun drying
and transporting seaweed products. Housewives are also involved in the seaweed production
process in this case, despite the fact that a mother plays an important role in her family's and
her own health (Moelyaningrum, et al., 2022).

Indonesia has been infected with the Covid-19 virus since 2020. A pandemic can have
an impact on societal psychological/mental, economic, and social conditions (Maulida et al.,
2020). Tarakan still had an increase in cases of positive Covid-19 patients at the beginning of
2021, with an additional 147 people. There was a total of 2,466 new positive cases. Pandemic
conditions, on the other hand, have not reduced the birth rate. As a result of the pandemic, it is
expected that a greater number of postpartum women will be psychologically affected.
Puerperium, as we all know, is the period during which a woman recovers from giving birth.
In Tarakan, research on sociodemographic factors associated with depression in postpartum
women is still very limited. As a result, the authors want to look into the relationship between
socio-demographic factors and the prevalence of postpartum depression in Tarakan. The
objective of this study was to investigate sociodemographic factors that correlates the risk of
postpartum depression during the Covid-19 pandemic in Tarakan.

Postpartum depression is a condition that develops shortly after a woman gives birth and
is characterized by feelings of sadness, loss of interest in daily activities, sleep and eating
disorders, feeling useless, tired, or fear of injuring herself or her baby (Nugroho, 2017).
Postpartum depression is similar to other types of depression, but it is caused by a reaction to
physical and social changes caused by childbirth and parenting. Postpartum depression is more
common in mothers who have had complications during childbirth, unwanted pregnancies, or
have a low family income (Putriarsih, Budihastuti, & Murti, 2017). In another study, the risk
of postpartum depression increased with the type of delivery, delivery complications, and age
> 35 years old. Meanwhile, traditional postpartum care, higher education, adequate family
income, multiparity, intended pregnancy, and marital satisfaction all reduced the risk of
postpartum depression (Febrianti, Tamtomo, & Budihastuti, 2020). Researchers believe that
hormonal changes associated with pregnancy may make depression more prone to recurrence
(Gelaye, et al., 2016).

Postpartum depression affects the first year of growth. Children born to mothers suffering
from postpartum depression are more likely to be underweight (Farias-Antunez, Xavier, &
Santos, 2018). Depression treatment can improve newborn growth and development and reduce
the likelihood of diarrhea and malnutrition in children. Depression affects 19.8% of women in
developing countries during their puerperium (WHO, 2017). Since 2020, the world has been
hit by a covid pandemic, one of which has an impact on pregnant women, maternity, and
postpartum. Anxiety and depression are the most common psychological issues (Purwaningsih,
2020). During the pandemic, postpartum care can still be provided by health workers with
home visits, but with preventive measures from officers, mothers, and families. Postpartum
visits can also be carried out by monitoring through online media, unless the mother exhibits
danger signs, in which case she should immediately consult with health workers (Kementerian
Kesehatan Republik Indonesia, 2020).

The pandemic conditions had no effect on the region's birth rate. It suggests that the
number of postpartum mothers who will be affected by the pandemic may increase. As a result,
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it is critical to assess the psychological impact of the pandemic on postpartum mothers, as well
as the factors that influence it.

2. RESEARCH METHOD

This research is analytical research using a cross-sectional approach, from August to
October 2021. The population used in this study were postpartum mothers located in the North
Tarakan sub-district. The formula 15-20 research subjects for each independent variable are
used to calculate the number of samples used in multivariate analysis (Murti, 2013). This study
requires a minimum sample of 10 x (15-20) research subjects, which translates to 150 - 200
research subjects. Considering the time and cost of the study, the researchers decided on a
sample size of 150 postpartum mothers. This study's sample criteria were postpartum mothers
aged 2 to 6 weeks, who were not seriously ill and were willing to participate. The
sociodemographic factor questionnaire was used to collect information. A list of names
(initials), age, parity, education, income, occupation, family support, and the EPDS are
included in this questionnaire (Edinburg Postpartum Depression Scale).

Age, parity, education, occupational status, and support family were the independent
variables. Postpartum depression was the dependent variable, with two categories: at risk of
depression and not at risk of depression. If the variable has a score of less than or equal to 8, it
is not at risk of depression; if the variable has a score of more than 9 or 14, it is at risk of
depression; the maximum value of the EPDS questionnaire is 30. Data was collected directly
from respondents by completing online or offline (physical) questionnaires.

Frequency distribution was analyzed by univariate, bivariate to investigate the direct
relationship between variables using Chi-Square test, and multivariate analysis by employing
logistic regression analysis model with STATA 13 program. The ethical approval in this study
was obtained from the Health Research Ethics Committee, Faculty of Health Sciences,
University of Borneo Tarakan, Indonesia, No. 011/KEPK-FIKES UBT/VI11/2021.

3. RESULTS AND DISCUSSION

The categorical data sample description elaborates the continuous data on each research
variable, such as age, parity, and postpartum depression. Table 1 displays the results of the
continuous data analysis.
Table 1. Description of research variables with continuous data.

Variable Continuous Data

n Mean SD Min  Max
Age 150 29.03 6.671 17 50
Parity 150 2.45 1.272 1 8
Postpartum Depression (>9) _ 150 7.08 3.586 2 19
Table 2. Description of research variables with dichotomous data.
Variable Dichotomous Data

n Percentage

Age
High Risk (>35) 42 28.00
Normal (<35) 108 72.00
Parity
Primipara 50 33.33
Multipara 100 66.67

Education Level

Low (<High School) 67 44.6
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High (>High School) 83 55.3
Income
Normal (> Rp 3.761.896) 81 54.00
Low (<Rp 3.761.896) 69 46.00
Occupational Status
Unemployed 89 59.33
Employed 61 40.67
Support
No Support 100 66.6
Supported 50 33.3

Table 2 illustrates the majority of postpartum mothers aged > 35 years (high-risk) as
much as 72%. More than 30% of mothers were with primiparous status. Postpartum mothers
with higher education (> SMA) were 55.3%. Postpartum mothers with lower family income
earn 54% more than those with incomes above the UMK. There are more postpartum mothers
who don't 59.3%. Only 33.3% of mothers received support from their husbands or family
during the postpartum period.

Table 3. Chi-square test of the influence of sociodemographic factors on the risk of postpartum
depression.

Variable Not Depressed Depressed OR p
Cl 95%

n=93 % n=57 %
Age
High Risk 63 58.3 45 416 0.56 0.138
Normal 30 71.4 12 28.5
Parity
Primipara (Children < 2) 37 74.0 13 26.0 2.23 0.032
Multipara (Children > 2) 56 56.0 44 440
Income
Normal (>= Rp 3.761.896) 56 69.1 25 308 193 0.051
Low (< Rp 3.761.896) 37 53.6 32 46.3
Occupation
Unemployed 48 53.9 41  46.0 041 0.014
Employed 45 73.7 16 26.2
Support
Supported 55 55.00 45 450 0.38 0.012
Not Supported 38 76.00 12 240
Education Level
Low (< High school) 38 56.7 29  43.2 0.66 0.231
High (> High school) 55 66.2 28  33.7

Table 3 demonstrates that maternal age had no effect on postpartum depression and was
not statistically significant. Postpartum mothers over the age of 35 had a 0.56 times lower risk
of developing postpartum depression than mothers under the age of 35 (OR CI 95% 0.56; p =
0.138). Parity had an effect on postpartum depression. Multiparous postpartum mothers were
2.2 times more likely than primiparous mothers to experience postpartum depression (OR
CI195% 2.23; p = 0.032). Income had an effect on postpartum depression. Mothers with lower
family income (3.761.896) are nearly twice as likely to experience depression as mothers with
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higher income (>=3.761.896) (OR CI95% 1.93; p=0.051). There was an effect of work on
postpartum depression. However, depending on the number of family members, a sufficient
income may not be sufficient to meet family needs.

Postpartum mothers who worked were 0.4 times less likely than mothers who did not
work to experience postpartum depression (OR CI195% 0.41; p = 0.014). Postpartum depression
was affected by husband or family support. Postpartum mothers who were not supported were
0.4 times more likely than mothers who were supported by their husbands or families to
experience postpartum depression (OR CI95% 0.38; p=0.012). The education of the mother
had an effect on postpartum depression, but it was not statistically significant. Mothers with a
low education are 0.6 times more likely than those with a higher education to experience
postpartum depression (OR CI195% 0.66; p = 0.231).

Table 4. Results of logistic regression analysis of sociodemographic factors’ influence on the
risk of postpartum depression.

Independent Variable b Cl 95% p-value
Lower Upper

Fixed Effect

Age (Normal) -1.12 -2.00 -0.25 0.011
Parity (Multipara) 0.95 0.11 1.78 0.026
Income (< Minimum wage) 0.74 0.01 1.48 0.045
Occupation (Unemployed) -0.83 -1.60 -0.07 0.032
Support (Supported) -0.93 -1.76 -0.10 0.028
Education (High) -0.49 -1.22 0.24 0.190

Table 4 displaus postpartum mothers of normal age who had log odds for postpartum
depression 1.12 units lower than mothers who have a high risk age (b=-1.12; Cl (95%)=-2.00
to -0.25; p=0.011). Multiparous postpartum women possessed logodds for postpartum
depression 0.95 units higher than primiparous women (b=0.95; (95% CI)=0.11to 1.78; p =
0.026). Postpartum mothers with less income (< minimum wage) owned log odds for
postpartum depression 0.74 units higher than mothers with sufficient income (>= Minimum
wage) (b=0.74; (95% CIl)= 0.01 to 1.48; p = 0.045. Working mothers had log odds for
postpartum depression 0.83 units lower than mothers who did not work (b=-0.83; (95%Cl )= -
1.60t0-0.07; p =0.032). Postpartum mothers who received support had log odds of postpartum
depression 0.93 units lower than mothers who did not (b=-0.93; (95% CI)=-1.76 to -0.10; p =
0.028). There was no effect of postpartum mothers' education (> high school) on postpartum
depression, but it was not statistically significant (b=-0.49; (95% Cl)=-1.22 t0 0.24; p = 0.190).

The effect of age on postpartum depression. The results revealed a statistically significant
negative effect of age on postpartum depression. Postpartum mothers who were of normal
pregnancy age had a lower risk of postpartum depression than women who were of high-risk
pregnancy age (under 20 and over 35 years old). The findings of this study are consistent with
previous research indicating that maternal age is a factor that influences postpartum depression
internally; this is related to maternal age when married and pregnant of 20 years or more than
35 years (Lubis, 2016). According to other studies, pregnant teenagers are more likely to
experience postpartum depression. This has an effect on them, their children, and their families
(Rahmadhani, Kusumastuti, & Chamroen, 2022). Other studies suggest that postpartum
depression is more common in women between the ages of 18 and 23. It is possible as young
women who give birth for the first time are more exposed to emotional pressure and the
additional burden of caring for the baby (Toru, Chemir, & Anand, 2018). Giving birth at a risky
age is generally very susceptible to being a factor causing postpartum depression, but apart
from this age factor, it is necessary to consider other factors affecting the incidence of
postpartum depression, intended pregnancy, complications during delivery, and type of
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delivery. Other researchers contend that there is a relationship between age and the prevalence
of postpartum depression (Kim et al., 2019).

The effect of parity on postpartum depression. The results of this study indicate that there
is a positive effect of parity on postpartum depression and it is statistically significant.
Multiparous women are more likely than primiparous women to experience postpartum
depression. Postpartum depression affects a large number of multiparous mothers. This is due
to the fact that multiparous mothers already have additional responsibilities such as housework
and responsibilities from their existing children. According to research, multiparous mothers
do not only concern on caring for their babies, but they also have to care for or care for other
children. Thus, a relationship that is not well established between mother and baby in the early
stages of birth can create psychological conditions. It is definitely not good for the mother
(Rahmadhani, Kusumastuti, & Chamroen, 2022).

Women who have had more than twice the number of births possess a higher risk of
postpartum depression compared to women who own just had one child (Pham et al., 2017).
Research in India illustrates that the chances of developing postpartum depression are three
times higher in women with two or more children (Agarwala, Rao, & Narayanan, 2018). The
results of this study are contrary to the results of the study of Solama, Rivanica, Effendi, &
Safitri, (2023) which revealed that primiparous mothers possess no experience taking care of
children so they have to adapt more than multiparas.

Income has an effect on postpartum depression. According to the findings of this study,
family income has a statistically significant positive effect on postpartum depression.
Postpartum mothers with low family income are more likely to experience postpartum
depression than postpartum women with adequate income (Tarakan monthly minimum wage
is at IDR 3,761,896). Education, wealth, and employment status can all influence a person's
ability to experience depressive symptoms (Dewi, Relaksana, & Siregar, 2021). This is
consistent with previous research, which concluded that economic status and individual
happiness point to a potential mechanism that influences a person's income on mental health
(Li, Zhou, & Hu, 2022).

One of the factors that can influence postpartum depression is postpartum mothers' fear
of family financial problems (Nugroho, 2017). Mothers with higher family incomes are better
able to meet their daily needs than mothers with lower incomes. Later on, this will have an
effect on the mother's psychology, potentially increasing her risk of depression (Ria,
Budihastuti, & Sudiyanto, 2018). On the contrary, the results of other studies explain that
economic status which is elaborated by low income contributes to the incidence of postpartum
depression (Yasa & Lesmana, 2019). it is in accordance with the results of the author's research.

The effect of Occupation on postpartum depression. The results uncovered that there was
a negative effect of working mothers on postpartum depression and it was statistically
significant. Working mothers had a higher risk of postpartum depression than nonworking
mothers. Postpartum depression is more common in women who work more than 40 hours per
week than in women who work less than 40 hours per week (Hahn-holbrook, Cornwell-
Hinrichs, & Anaya, , 2018). Postpartum depression does not affect housewives. It could happen
because working mothers receive maternity leave, lowering the social status of working
mothers to that of housewives during the postpartum period (Vaezi et al., 2018). However, on
the other side, it is elaborated that working mothers are more prone to experiencing postpartum
depression as they have to adjust to their jobs and take care of their children (Yasa & Lesmana,
2019).

The effect of support family on postpartum depression. The results unveiled that there
was a negative effect of support on postpartum depression and it was statistically significant.
Mothers who receive support from their husbands and families are less likely to suffer from
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postpartum depression than mothers who do not. According to previous research, a lack of
social support can increase the risk of postpartum depression (Ardiani, Soemanto, & Murti,
2020). Mothers who do not receive social support are more likely to feel worthless and uncared
for by their husbands and families, making them more prone to depression (Rahmadhani,
Kusumastuti, & Chamroen, 2022). Research by Anggarini, (2019) states that social support is
essential for mothers' physical and psychological health when they take on a new role as
parents. Other perspectives argue that a lack of social support can lead to feelings of loneliness,
which can exacerbate challenges in raising children and cause mothers to experience
postpartum depression (Dlamini, etal., 2019). Research facts reveal, having poor social support
is one of the highest contributors to poor mental health (Wubetu, Engidaw, & Gizachew, 2020).

The results of this study are in contrast to the results of Ariyanti, (2020), There is no
effect of family support on the occurrence of postpartum depression. This is due to the
respondents’ characteristics in this study, which include age, parity, education, employment,
and economic factors. However, it was also stated that postpartum mothers should be screened
in order to avoid postpartum depression. This could be due to the mother's weak condition, as
she still requires a lot of assistance; therefore, postpartum mothers must be supported. Social
support can help to reduce stress during pregnancy and delivery. As a result, it will have an
effect on the postpartum mother's mental health (Vaezi et al., 2018).

The effect of education on postpartum depression. The results of the study revealed that
education had no effect on postpartum depression and was not statistically significant.
Educated mothers usually have everything planned out, from getting pregnant to preparing for
their baby's birth (Kurniasari & Astuti, 2015). Postpartum mothers who have a high level of
education can reduce the risk of postpartum depression by 2.46 units compared to postpartum
mothers who possess low education (Jannah, Budihastuti, & Murti, 2019). Another study
discovered that mothers with only an elementary education had a higher risk of postpartum
depression (Demirel et al., 2018). The results of this research differ from those of previous
studies, which discovered that education level has no effect on the incidence of postpartum
depression. The current situation enables every mother to seek information about health,
particularly through social media. It was revealed by Faisal (2020) who elaborated that there
was a relationship between exposure to information media and the level of knowledge of
mothers about the danger signs of the puerperium.

Mothers' exposure to health workers or cadres also allows them to obtain health
information during childbirth. Regardless of educational background, exposure to information
can influence maternal health knowledge and behavior during the puerperium (Kusuma, 2023).
It greatly assists mothers and families in providing support in order to reduce the risk of
postpartum depression. On the other hand, even postpartum mothers with a high level of
education are at risk for depression. Postpartum mothers with a higher education may still be
at risk of depression because they often feel conflicted about their roles as mothers in caring
for their children and families and their desire to advance in their careers (Kurniasari & Astuti,
2015).

4. CONCLUSION

According to the findings of this study, age, parity, income, occupation, and support are
sociodemographic factors that influence the risk of postpartum depression during the Covid-
19 pandemic in Tarakan. During the Covid-19 pandemic, this research may provide additional
information about postpartum depression and be useful to health workers in providing
comprehensive care to postpartum mothers.
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Abstract

Gestational diabetes mellitus (GDM) is a carbide tolerance disorder that occurs or is first
recognized during pregnancy (usually at 24 weeks gestation). For some patients, this complication
returns to normal after delivery. The incidence of macrosomic infants or infants weighing >4000
grams is approximately 5% of all births. Maternal GDM is a significant risk factor in the
development of fetal macrosomia. This study aimed to determine the risk factors for macrosomia
in newborns. The design of this research is cross-sectional design. The population of this study
was macrosomic babies born at Dr. Kariadi Semarang from 2015 until 2021. The formula for
estimating the sample size using a hypothesis on the mean of two independent populations
obtained a total sample of 60 respondents. The sampling technique is convenience sampling. The
type of data used is secondary data. This study was analyzed using the Chi-Square test. The results
indicated a relationship between parity and a history of obesity and macrosomia incidence in
infants with a p-value < 0.05. In contrast, there was no relationship between maternal age,
gestational age, and a history of diabetes in the mother and the incidence of macrosomia in infants
with a p-value > 0.05. Therefore, it is essential to educate the mother about the risk factors that
can cause complications for both the mother and the fetus, including macrosomia.

Keywords: History of Obesity, Macrosomia, Maternal GDM, Maternal Parity, Newborns.

*Corresponding Author:

Listyaning Eko Martanti
Department of Midwifery, Politeknik Kesehatan Kementerian Kesehatan Semarang, Semarang, Central Java, Indonesia
Email: listy@poltekkes-smg.ac.id

¥ ©The Author(s) 2023. This article is distributed under the terms of the Creative Commons Attribution 4.0
£ - International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
: 2] and reproduction in any medium, provided you give appropriate credit to the original author(s) and the source,
: provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons

. Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made
available in this article, unless otherwise stated.



https://doi.org/10.31965/infokes.Vol21Iss1.940
https://doi.org/10.31965/infokes.Vol21Iss1.940
https://doi.org/10.31965/infokes.Vol21Iss1.879
https://doi.org/10.31965/infokes.Vol21Iss1.879
http://jurnal.poltekeskupang.ac.id/index.php/infokes
mailto:rizkyamelia81@yahoo.com
mailto:parmiadi@ymail.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/

Martanti, L. E., Octaviani, D. A., Amelia, R., Suparmi, S., & Khobibah, K. (2023). Maternal Parity, History of
Obesity and History of Maternal GDM Risk a Macrosomia Baby. JURNAL INFO KESEHATAN,

21(1), 148-157. https.//doi.org/10.31965/infokes.Vol21Iss 1.879
| 149

1.  INTRODUCTION

The incidence of macrosomia babies in Indonesia is around 3.7% of national births
(Kementerian Kesehatan Republik Indonesia, 2019). Macrosomia is defined as a fetus or infant
bigger than standard, sometimes known as a giant infant. Typically, a birth weight of greater
than 4000 grams is used to define macrosomia. All newborns weighing four thousand grams
or over, regardless of gestational age, are considered to have macrosomia (Rahayu & Rodiani,
2016). Compared to the incidence of low birth weight (LBW), which reaches 6.2% nationally,
the prevalence of macrosomia is low (Kementerian Kesehatan Republik Indonesia, 2019). But
so far, macrosomia is linked to pre-pregnancy women's diet and health, making it difficult for
developing countries, including Indonesia, to reduce it.

The risk factors for fetal macrosomia include obesity, gestational diabetes, type 2
diabetes, obese parents, post-term pregnancy, and multiparity. Diabetes mellitus (DM) is a
chronic disease characterized by elevated glucose levels in the blood. Lack of the hormone
insulin, which is generated by the pancreas to reduce blood sugar levels, is the cause of diabetes
(P2PTM Kemenkes RI, 2020). Gestational diabetes mellitus (DMG) is a normal pregnancy
characterized by heightened insulin resistance (pregnant women fail to maintain euglycemia).
Typically, it happens between the second and third trimesters. Gestational diabetes mellitus
(GDM) is a significant risk factor for the development of fetal macrosomia in the mother (Adli,
2021).

To meet the criteria for gestational diabetes, poor glucose tolerance during pregnancy
must return to normal within six weeks following birth. Diabetes mellitus (not gestational) is
suspected if poor glucose tolerance persists after birth (Rahayu & Rodiani, 2016). GDM is
often diagnosed after 20 weeks of pregnancy when the placental hormone that has the opposite
effect of insulin on glucose metabolism rises significantly. This situation is transitory, and
blood glucose levels will return to following normal delivery (Adli, 2021). With subsequent
pregnancies, women with gestational diabetes have a significant chance of acquiring diabetes
mellitus. In addition, gestational diabetes is a risk factor for type Il diabetes if the mother's
blood sugar levels stay elevated after delivery. Infants born to moms with gestational diabetes
are more likely to develop macrosomia. GDM can occur in pregnant women over 30, obese
women (BMI > 30), women with a family history of DM, or women who had babies with birth
weights > 4000 grams and glucosuria in previous pregnancies (Rahayu & Rodiani, 2016).

Diabetes in pregnancy brings several challenges. Many hormones increase in quantity
during pregnancy, resulting in insulin resistance and elevated glucose levels in pregnant
women. In addition, insulin kinetics and insulin resistance are altered, such that glucose levels
in the mother's plasma increase and blood sugar levels are up while insulin levels stay elevated.
Assisted diffusion across the placental barrier causes aberrant glucose levels in fetal circulation
(Rahayu & Rodiani, 2016).

The increased serum levels of metabolites in diabetic mothers (e.g., glucose, free fatty
acids, ketone compounds in the body, triglycerides, and amino acids) will increase nutrient
transfer to the fetus, resulting in hyperglycemia in the uterine environment and altering fetal
growth and body composition. During the second trimester of pregnancy, the pancreas of
fetuses with maternal gestational diabetes mellitus responds to hyperglycemia in the uterine
environment by boosting insulin synthesis, resulting in hyperinsulinemia in the fetus.
Hypoglycemia, polycythemia, hyperbilirubinemia, respiratory distress syndrome, and poor
fetal growth or macrosomia result from the completion of metabolic processes in the uterus
(Rahayu & Rodiani, 2016).

Various factors, including the uterine environment of pregnant women, the functioning
of the placenta, and the availability of nutritional intake for the mother and fetus, influence the
growth and development of a macrosomic fetus. During early pregnancy, insulin and insulin
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developmental factors are significant determinants of fetal organ growth and development. The
production of insulin in the fetus, which begins between 8-10 weeks of gestation, is primarily
determined by the mother's glucose level, which £80% is distributed to the fetus through the
placental membrane. Mothers with gestational diabetes mellitus offspring who have poor
glycemic control are continuously exposed to high levels of glucose and insulin in the uterus,
which can accelerate fetal growth. The growth of macrosomic fetuses in utero tends to
accelerate (after 38 weeks), whereas non-macrosomic fetal growth is more linear during
pregnancy (Rahayu & Rodiani, 2016).

Macrosomia can result in problems for both the mother and the child. Postpartum
hemorrhage, vaginal lacerations, ripped perineum, and cervical lacerations are the mother's
problems. Shoulder dystocia in neonates can result in brachial plexus damage, humeral
fractures, and clavicle fractures. Postpartum hemorrhage and shoulder dystocia cause maternal
fatalities connected with macrosomia births, whereas shoulder dystocia, poor Apgar scores,
and suffocation cause macrosomia-related newborn deaths (Dungga & Husain, 2019).

According to the above description, the authors are interested in investigating the risk
factors for macrosomia in infants. Once the risk factors for macrosomia are recognized,
preventive measures can be taken to reduce macrosomia's incidence and mitigate its adverse
effects.

2. RESEARCH METHOD

The design of this research is cross-sectional. This design studies exposure status,
disease, or other outcomes simultaneously in individuals from a community at a time enabling
epidemiologists to determine the prevalence, distribution, or relationship between disease risk
factors and their manifestations (Vionalita, 2020). Given that this is a retrospective study with
more than two variables, a cross-sectional design is appropriate so that the research may be
conducted reasonably rapidly. This approach is helpful for macrosomia-related public health
planning, monitoring, and evaluation. This study included macrosomic babies delivered at Dr.
Kariadi Semarang in 2015 and 2021. Using a hypothesis test on the mean of two separate
populations, the technique for determining the sample size yielded a total sample size of 60
responders. The sampling approach is convenient (non-probability); the sample is gathered
without a specified procedure, and secondary data are utilized. This study's data collecting
instrument is a data collection format (master table) in the form of an observation sheet to
record the research outcomes.

The variables measured in this study are the mother's age, the period of healthy
reproduction (age range 20-35 years) for women, parity, maternal gestational age, gestational
diabetes mellitus, obesity, and macrosomia in newborns. Data were analyzed using the Chi-
square test. This study has obtained ethical feasibility from the ethics committee of Dr. RSUP.
Kariadi Semarang with No. 907/EC/KEPK-RSDK/2021.

3. RESULTS AND DISCUSSION
Table 1. Distribution of Macrosomia Variable Frequency, Health Reproduction of Mother,
Parity, Maternal Gestational Age, History of Diabetes Mellitus, History of Obesity.

Variable N (60) %
Macrosomia

No 35 58.3
Yes 25 41.7
Health reproduction of mother

Healthy Reproduction 49 81.7

(20-35 years)
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Unhealthy Reproduction 11 18.3
(<20 years and >35 years)
Parity
Multipara 41 68.3
Primipara 19 31.7
Mother's Gestational Age
Aterm 59 98.3
Serotinus 1 1.7
History of Diabetes Melitus
No 59 98.3
Yes 1 1.7
Obesitas History
No 55 91.7
Yes 5 8.3
Quantity 60 100.0

Table 1 reveals that of the 60 study samples, 35 (58.3%) did not have macrosomia, came
from 49 (81.7%) women of healthy reproductive age (age range 20-35 years), parity of more
than one was 41 (68.3%), almost all mothers were at term 59 (98.3%), nearly all mothers did
not have a history of Diabetes Mellitus as many as 59 (98.3%). The sample was not
overweight/obese, as many as 55 (91.7%).

Table 2. Bivariate Analysis of the Relationship between Maternal Healthy Reproductive Age
and Macrosomia.
Health Reproduction Macrosomia Total p-value OR Cl
of Mother No Yes
N % N % N %
Healthy reproduction 29 829 20 80 49 81.7 1.000 1.2 0.324-4.507
(20-35 years)
Unhealthy 6 171 5 20 11 183
Reproduction (<20
years and >35 years)
Quantity 35 100.0 25 100.0 60 100.0

Table 2 shows no relationship between maternal age risk factors and infant macrosomia
incidence. However, the maternal age factor is 1.2 times the risk of having a macrosomic baby.
This relationship is not significant, as indicated by the p-value 1,000 (> 0.05).

The higher the mother's age, the higher the risk of macrosomia (Merita, 2015). The
mother's age is closely related to the baby's birth weight. Pregnancy under 16 years is a high-
risk pregnancy, 2-4 times higher than pregnancy in women who are old enough. Developing
reproductive organs and physiological functions is not optimal at a young age. In addition, her
emotions and psychology are not yet mature enough, so during pregnancy, the mother has not
been able to respond to her pregnancy ideally, and complications often occur. In addition, the
younger the pregnant woman ages, the more danger of the baby being born prematurely,
bleeding, and being born lightly (Sari, Amdadi & Hidayati, 2021). Age-related conditions in
pregnant women that must be monitored can impact labor complications; for instance,
hemorrhage frequently occurs in women over 35, as does the risk of congenital defects.
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Table 3. Bivariate Analysis of Maternal Parity with Macrosomia.

Paritas Macrosomia Total p-value OR Cl
No Yes
N % N % N %
Multipara 20 571 21 84 41 683 0.05 0.254  0.72-0.897
Primipara 15 429 4 16 19 31.7
Quantity 35 100.0 25 100.0 60 100.0

Table 3 shows a significant relationship between parity and infant macrosomia with a p-
value of 0.05. Because the OR value is 0.254 (<1), parity is a protective factor, meaning there
is a negative relationship between parity risk factors and the incidence of babies born with
macrosomia.

Based on the results of the study showed that most of the mothers who gave birth to
macrosomia were multiparous. The uterus that gives birth to more than one baby experiences
a change in its elasticity. The more the number of births, the more elastic and larger the uterus
will become. Hence, it may be inferred that multigravida women are more likely to have infants
weighing more than 4,000 grams (macrosomia) (Osok et al., 2017). There is a tendency that
the birth weight of the second child and so on will be greater than that of the first child (Dungga
& Husain, 2019). Multiparity moms have a higher risk of diabetes mellitus and a tendency to
have a high body mass index, both of which are key predictors of macrosomia. Multiparity is
a factor in the prevalence of macrosomia, according to Fajariyana (2020), which supports this
view. The results of this study were possible because some of the mothers who gave birth were
mothers with 2-4 times parity (multipara) in the healthy reproductive age range. The possibility
of maternal health is still the same as the previous pregnancy, so subsequent pregnancies tend
to give birth to babies with higher birth weights (Sujianti, 2015). Especially if the mother has
had a macrosomic baby before, there is a 5 to 10 times greater risk of giving birth to a
macrosomic baby again (Lestari & Sudarmanto, 2022). Consequently, it can be stated that
women who give birth several times have the potential to give birth to larger babies, and the
more the parity, the greater the danger of the baby developing macrosomia.

Table 4. Bivariate Analysis of Gestational Age with Macrosomia.

Gestational Macrosomia Total p-value OR Cl
Age No Yes

N % N % N %
Aterm 35 100 24 96 59 98.3 0.417 0.407 0.299-0.897
Serotinus 0 0 1 4 1 17
Quantity 35 100.0 25 100.0 60 100.0

Table 4 demonstrates, with a p-value of 0.417 (>0.05), that there is no correlation
between the mother's gestational age, both aterm (at term) and serotinus (over months), and the
occurrence of macrosomia. OR =1 (0.407), which indicates that the mother's gestational age
is also a protective factor since there is a negative link between the risk factor of maternal
gestational age and the occurrence of kids delivered with macrosomia.

Contrary to Yunita's study (2016), findings indicated serotinous pregnancies increased
macrosomia risk. Compared to term pregnancies, serotinus pregnancies have a 4.426 risk of
producing macrosomia babies. This study disproves the hypothesis that post-term pregnancy
increases mortality, morbidity, perinatal, or macrosomia. Because the placenta provides
nutrients, O2, and other functions, post-term pregnancy alters fundamentally. If the placenta
functions well, it can maintain the fetus's growth and development so that its weight increases
with gestational age, eventually reaching around 4000 grams, making it a macrosomic infant.
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According to Zwerding, the proportion of post-term pregnancies with an average fetal
weight of more than 3,600 grams was 44.5%, while that of aterm pregnancies was 30.6%. Post-
term pregnancies raise the chance of having a baby weighing more than 4000 grams by two to
four times compared to aterm pregnancies (Sakinah, 2020). A post-term fetus indicates that the
placenta is regularly working and that the fetus can handle the obligations of regular delivery
without issue. Yet, the ongoing growth of the fetus might cause an alarming amount of
cephalopelvic dysport (Handaria et al., 2016). In predicting the possibility of shoulder dystocia,
clavicle fractures, or brachial plexus injuries (Kusumawati et al., 2014), which can lead to
cesarean section birth, prenatal estimations of the fetus can be performed (Handaria et al.,
2016). Lubis, (2019) found that the prevalence of macrosomia may raise the risk of problems
such as fetal mortality. Thus, early recognition of instances and treatment of risk factors are
necessary to prevent excessive fetal development.

Table 5. Bivariate Analysis of Relationship History of Diabetes Mellitus with Macrosomia.

History of Macrosomia Total p-value OR Cl
DM No Yes

N % N % N %
No 35 100 24 96 59 98.3 0.417 0.407  0.299-0.897
Yes 0 0 1 4 1 1.7
Quantity 35 100.0 25 100.0 60 100.0

Table 5 reveals no correlation between a mother's history of diabetes and the prevalence
of macrosomia. The p-value, which is more than 0.05, confirms this. The history of diabetes
mellitus in the mother is a protective factor since there is a negative association between the
history of diabetes mellitus in the mother and the prevalence of babies born with macrosomia
if the OR value is 1. In other terms, a maternal history of diabetes mellitus is not a risk factor
for macrosomia based on the data shown in the table above. There is no correlation between
gestational diabetes mellitus and the delivery of macrosomic babies. Hence it cannot be
predicted that the newborns of mothers with gestational diabetes mellitus will have macrosomia
(Muhtar, 2018). This is supported by Setiawan et al., (2014)'s finding that there was no
correlation between gestational diabetes and macrosomia.

In contrast to the findings of Rachmawati, (2021) and Zain et al., (2020), which indicated
a substantial correlation between diabetes in pregnancy and macrosomia, our study found no
such correlation. During pregnancy, mothers with diabetes are 6,029 times more likely to give
birth to babies with high birth weights. Theoretically, if the maternal glucose level rises, the
baby will absorb 80 percent of the glucose via the placental membrane beginning between 8
and 10 weeks of pregnancy (Rahmawati & Bachri, 2019). Moreover, DMG raises the risk of
macrosomia in neonates. This risk is influenced by birthweight, gestational age, and early
breastfeeding beginning (Biade et al., 2016).

In this study, based on 60 research samples, there were 25 occurrences of infants with
macrosomia. However, only one came from a mother with a history of diabetes mellitus, so
there was no statistically significant relationship between a history of diabetes mellitus and the
incidence of macrosomia. This result may be due to intense efforts to achieve reasonable
metabolic control during pregnancy and shorter gestational duration. In addition, it may also
be due to the large number of samples that may not check blood sugar levels, both before and
during pregnancy. Laboratory tests, especially blood sugar levels, can prevent complications,
both for the mother and the fetus, such as bleeding after delivery and the baby's death in the
womb. Preferably, blood sugar checks are carried out in the second trimester, in the 24-28 week
gestational age range. Normal blood sugar results are blood sugar levels equal to or less than
140 mg/dL (Nilsson et al., 2015). Based on this explanation, pregnant women with DM do not
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always have a risk of having a baby with macrosomia, of course, with excellent and regular
supervision or pregnancy checks.

Table 6. Bivariate Analysis of the Relationship between Obesity History and Macrosomia.

History of Macrosomia Total p-value OR Cl
Obesity No Yes

N % N % N %
No 35 100 20 917 55 917 0.01 0.364 0.256-0.516
Yes 0 0O 5 83 5 8.3
Quantity 35 100.0 25 100.0 60 100.0

There was a significant relationship between a history of obesity and infant macrosomia,
with a p-value of 0.01. There is a negative link between the risk factors of Obesity History and
the incidence of macrosomia in newborns. It might be stated that a history of maternal obesity
is not a risk factor for macrosomia in infants. On the other hand, the history of obesity is a
protective factor for infant macrosomia when viewed from the OR value of less than one, which
is 0.364. it indicates that a history of obesity is a protective factor for infant macrosomia.

In regulating energy balance, excessive energy intake causes an increase in adipose tissue
with an increase in circulating leptin. The hypothalamic anorexia center leptin reduces
neuropeptide Y (NPY) production and reduces appetite. On the other hand, when energy
requirements are higher than energy intake, adipose tissue is reduced, the hypothalamic
anorexia center is stimulated, and appetite increases. High leptin levels do not cause a decrease
in appetite. Leptin resistance occurs in most obese people.

Maternal obesity can cause complications for the fetus and newborn, such as giant babies,
shoulder dystocia, high birth weight, and childhood obesity. Women with obesity and
gestational diabetes are at risk of giving birth to giant babies at the 90th percentile gestational
age (LGA), or as much as 4.5 kg. Maternal obesity is also associated with abnormal fetal
growth or the development of fetal macrosomia (Natalia et al., 2020). It occurs via a resistance-
raising mechanism (maternal non-diabetic mellitus) that increases fetal glucose and insulin
levels. Placental lipase metabolizes triglycerides in the mother's blood and transfers free fatty
acids as nutrients for the growing fetus. Increased triglyceride levels in obese mothers are
associated with excessive fetal growth through increased free fatty acids (Merita, 2015).

One of the supervision of pregnant women is regulating diet and weight. It is essential
because nutritional deficiencies and excesses can cause unwanted abnormalities in pregnancy.
If the mother does not get adequate nutrition during pregnancy or her weight gain is less than
recommended, their pregnancy is associated with an increase in low birth weight (<2500
grams). Meanwhile, if the mother gains excess weight before pregnancy or during pregnancy,
there is an increase of more than 15 kg, which increases the risk of macrosomia (>4000 grams)
(Alfianti et al., 2022; Susianti, 2017). Pregnant women should avoid high-fat, incredibly
saturated fatty acids as prevention because the fat can increase the appearance of fat masses
that stick to the walls of blood vessels. Reducing fat can burn 30% of total calories, and
reducing the consumption of excess carbohydrates will help one normal weight gain in
pregnant women. Pregnant women need to ensure a balanced diet and physical activity.
Physical activity improves weight management by burning calories. A good lifestyle can
prevent hypercholesterolemia and high blood pressure (Natalia et al., 2020). In addition, the
Royal Australian and New Zealand College of Obstetrics and Gynecology (RANZCOG) states
that nutritionists and family specialists must support obesity management. Various dietary
supplements are indicated for pre-pregnant individuals, including 5 mg of folic acid per day
for women with a BMI of 30 kg/m2 or above (Gilmore & Redman, 2015). According to RCOG
recommendations, vitamin D supplementation is advised due to the inverse relationship
between BMI and vitamin D levels. RANZCOG also recommends 150 g of iodine and vitamin
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D per day if the patient is deficient in vitamin D (Pellonperé et al., 2018). Excessive maternal
weight before pregnancy (obesity) and the rise in maternal weight gain during pregnancy might
result in big infants (Farahdiba & Agusalim, 2018). This makes it necessary for mothers with
a history of obesity to calculate their body mass index before pregnancy to control weight gain
in each trimester of pregnancy so that they can anticipate the occurrence of macrosomia babies
or other complications related to obesity.

4. CONCLUSION

Eighty-one percent (81.7%) of the sixty moms were of healthy reproductive age (20-35
years). Most parity women were multiparous (2-4 births), 41 out of 60 mothers (68.3%).
Virtually all gestational ages were at term, 59 out of 60 (98.3%) moms. Among 60 women with
a history of diabetes mellitus, nearly all (59) had no history of diabetes mellitus (98.3%). The
vast majority (91.7%), or 55 of 60 moms, had no history of obesity.

Parity and obesity history affect macrosomic newborns with a p-value <0.05. However,
there was no relationship between maternal age, gestational age, history of diabetes mellitus in
the mother, and the incidence of macrosomia in infants with a p-value > 0.05. The
recommendation from this study is that further research is needed on other risk factors
associated with macrosomia incidence with a larger sample size and BMI monitoring during
pregnancy.
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Abstract

Emerging infectious diseases (EID) is one of the leading causes of death worldwide since it
initially attacks a population or has existed before but is increasing very rapidly in terms of the
number of new cases in a population. Early detection of EID patients refers to early screening.
Screening of patients with suspected EID such as Covid-19 or other airborne infectious diseases
must be performed at the first contact with suspected patients. This study aims to evaluate the
effectiveness of EID screening instrument applied at the Emergency Room (ER). This was a
guantitative pre-experimental study with a one-group pretest-posttest design. The sample size
consisted of 34 nurses at the ER of Mangusada Hospital, Bali, who were selected using a total
sampling technique. The intervention administered in this study was the implementation of EID
screening instrument before the patients entered triage for 1 month on June 2022 at the ER of
Mangusada Hospital. After ensuring the distribution and homogeneity of the data, a paired t-test
was employed for parametric statistical data analysis. The result of the study showed a p-value of
(0.004) or p <a (0.05). So, it can be concluded that there was an effect of the screening instrument
applied at the ER of Mangusada Hospital on the preparedness of nurses in dealing with EID. Thus,
the screening for patients with EID should be implemented in each emergency unit. The study
finding can help improve nurse preparedness regarding the prevention of EID. In addition, future
study is recommended to assess the competence of nurses regarding the prevention of EID.

Keywords: Emerging Infectious Disease, EID Screening Instrument, Preparedness of Emergency
Room Nurses.
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1.  INTRODUCTION

Emerging infectious disease (EID) is one of the leading causes of death worldwide (AK,
2020). It initially attacks a population or has existed before but is increasing very rapidly in
terms of the number of new cases in a population. Several diseases considered as EID involve
severe acute respiratory syndrome (SARS), avian influenza A (H7N9) to Covid-19 which
emerged in the twenty-first century as a new disease that became a special concern for the
community (Sikatta, & Adisasmito, 2020).

Southeast Asia is a hotspot for emerging infectious diseases, including those with
pandemic potential (Coker et al., 2011). Several WHO countries in the Southeast Asia Region
have certain conditions that may lead to the emergence of this disease, many of which are
diseases that can be deadly and spread quickly. Scientific research towards 335 new diseases
conducted between 1940 and 2004 indicated that some areas in the world may experience the
emergence of EID. Some of the global “hotspots” for EID are countries associated with the
Indo-Gangetic Plain and the Mekong watershed. The Nipah virus, Crimean-Congo
hemorrhagic fever, Avian influenza (H5N1) to Covid-19 are examples of diseases emerged
recently and have surrendered to the WHO for the Southeast Asia Region (Sub Directorate for
Emerging Infectious, 2023). Population shifts and travels as well as climate change lead to an
increase in the spread of emerging and re-emerging infections (Millan et al., 2018). Bali as a
world tourist destination in Southeast Asia Region has certain risks and vulnerabilities to
emerging infectious diseases.

Clinicians recognize that EID is inevitable and unpredictable (Mcgonagle, 2020). The
Emergency Room (ER) as the front door of the hospital in providing health services is the main
place for providing acute services, in large numbers and is available 24 hours per day. Since
the onset of Covid-19 as one of the EID outbreaks, there has been a significant increase in the
proportion of ER patient visits for upper respiratory tract infections, shortness of breath, and
chest pain complaints. Patients with complaints resembling Covid-19 symptoms who come to
the hospital are directed to the ER, while the ER is also open for emergency patients without
Covid-19 symptoms. Such condition is very risky for Covid-19 transmission between patients
and healthcare workers. The incident report regarding the emergency room was temporarily
closed because it was the locus of transmission of Covid-19. Therefore, it is necessary to have
an emergency protocol against outbreaks of infectious diseases.

One of the very important precaution protocols for early detection of patients with EID
IS screening. Screening of patients suspected of being infected with EID such as Covid-19 or
other airborne diseases must be carried out at the first contact (Qadri, Elida, & Larasati, 2021).
One of the studies conducted in Saudi Arabia reported hospital readiness and response to triage
and screening, and most of the nurses revealed that screening and sorting of infectious patients
were so important and hospitals should be facilitated with initial screening areas for temperature
checks (Al Baalharith & Pappiya, 2021).

One indicator of the feasibility of a screening instrument is the level of nurse
preparedness. Emergency preparedness for hospital nurse epidemiology is a major issue of
concern. Furthermore, nurses are considered the first group who can recognize outbreaks of
newly emerging infectious diseases as well as important implementers of an emergency plan
for the epidemic in hospitals (Nie et al., 2022). However, at the same time, the fact that
information about new viruses is discovered later requires the information obtained to be
immediately transferred to the implementation area. Such situation has created worry and fear
among nurses about how to deal with the virus (EI-Monshed et al., 2021).

Nurse preparedness in dealing with patients with EID is an inseparable part of hospital
disaster management (Mahdi, & Mudatsir, 2014), (Presiden Republik Indonesia, 2007). WHO
emphasizes the implementation of hospital readiness checklists for EID to improve prevention
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and management among healthcare professionals. Therefore, the preparedness component is
very important for frontline nurses (Al Baalharith & Pappiya, 2021).

Mangusada Regional Hospital is one of the referral hospitals for Covid-19 patients in
Bali Province, especially in Badung Regency. Based on the results of a preliminary study
conducted on December 20, 2021 through interviews with 6 nurses on duty in the emergency
room, 5 people said they were still not ready and were afraid and tense when dealing with EID
patients such as Covid-19. In addition, 4 people said that they were not ready if there was an
outbreak of other infectious diseases besides Covid-19 and experienced palpitations while
managing patients with suspected Covid-19. Such findings indicated that the preparedness of
nurses in dealing with patients with EID at the ER of Mangusada Hospital was still in the low
level.

Based on the phenomenon found, the hospital realized the need to improve the alert
protocol through screening. This study aims to determine the feasibility of a screening
instrument for EID patients by analyzing the level of preparedness of nurses at the emergency
room of RSD Mangusada and to evaluate the effectiveness of the EID screening instrument at
the ER. The current study has a benefit to encourage respondents to be more stringent in using
personal protective equipment (PPE) to protect them from the transmission of emerging
infectious diseases (EID).

2. RESEARCH METHOD

This was a pre-experimental study with a one-group pretest-posttest design which is an
experimental design by means of a pre-test before administering an intervention and a post-test
after the intervention. The sample size consisted of 34 nurses at the ER of Mangusada Hospital,
Bali, who were selected using a total sampling technique. The independent variable in this study
was EID patient screening and the dependent variable was nurse preparedness.

The intervention administered in this study was the implementation of EID screening
instrument before the patients entered triage for 1 month on June 2022. This study assessed a
screening instrument that focused on the patient screening process in which an individual was
evaluated and screened using symptomatic criteria and epidemiological history. The result
would determine whether the patient fell into the category of suspected infectious disease
outbreak or not with the aim of isolating infected patients. Screening patients suspected of
having an infectious disease such as COVID-19 may reducee exposure to other patients,
visitors, and hospital staffs, prevent the spread of disease in health facilities, and ensure the use
of personal protective equipment (PPE) in accordance with the guidelines (Vinet & Zhedanov,
2011).

The screening process in this study was performed in the ER triage room at Mangusada
Hospital using an instrument that provided related information for symptoms of infection (eg,
fever and cough) and travel history in the outbreak area which was compiled based on a
literature review derived from several empirical studies (WHO, 2018); (Yaffee, Isakov & Wu,
2019). The day before the implementation of the intervention, a pre-test was conducted by
measuring the preparedness of the nurses at the emergency room through a questionnaire on
the preparedness of nurses in dealing with EID. After the EID screening instrument was
implemented, the respondents filled in the same questionnaire as the post-test result.

The nurse preparedness in dealing with EID questionnaire consisted of 28 question items
which were divided into 4 dimensions including the knowledge on preparedness for emerging
infectious diseases, facility preparedness and response readiness in triage, and effective
response of nurses, as well as preparedness and readiness of nurses to use personal protective
equipment. Such questionnaire had been tested for validity and reliability in April 2022 among
all nurses at the ER of Klungkung Hospital. The results of the person product moment test
found that all instrument items were valid and reliable according to Cronbach's alpha value of
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>0.90 (Laksmi & Susila, 2022).

The collected data were then analyzed for univariate and bivariate data. Univariate
analysis was conducted to provide a description of the respondents’ characteristics including
age, gender, training history, and years of service at the ER. Bivariate analysis was performed
using Paired T-Test with a significance level of (0<0.05) to analyze whether there was a
difference in nurse preparedness scores before and after the implementation of EID screening.

In addition, at the implementation stage, the researcher also obtained ethical clearance
from the health research ethics committee of Mangusada Hospital. This study was conducted
based on ethical principles including informed consent, anonymity, and confidentiality. This
study has obtained ethical clearance from the ethics commission through letter number
1488/IV/IRSDM/2022 which was valid for one year since first issued on April 27, 2023.

3. RESULTS AND DISCUSSION

The Nurse preparedness in dealing with EID questionnaire was distributed before and
after the implementation of EID screening. This study involved 34 nurses at the ER of
Mangusada Hospital. The characteristics of respondents are presented in Table 1.

Table 1. Characteristics of respondents.

Characteristic of Respondents Mean (SD) n (%)
Age 32.57 (3.8)

Years of Service 8.83 (3.9)

Gender

Male 22 (64.7)
Female 12 (35.3)
Level of education

Diploma in Nursing 26 (76.5)
Professional Nursing 8 (23.5)

Table 1 revealed that the mean age and years of service of nurses at the ER of Mangusada
Hospital were 32 years old and 8 years, respectively. Such findings are in contrast with a study
conducted in Korea regarding the characteristics of emergency room nurses, which showed that
the mean age and years of service of nurses were 28 years old and 5 years, respectively (Choi
& Kim, 2018). However, the study findings are in line with previous study conducted in Bali
which showed that the mean age and years of service of nurses were more than 30 years old
and more than 8 years, respectively (Laksmi & Susila, 2022). The study findings indicated
differences regarding the characteristics of emergency room nurses between countries.

Table 1 also showed the majority of the respondents (64.7%) were male. This is in line
with previous study which showed that most of nurses at the ER were male (Alzahrani and
Kyratsis, 2017). Furthermore, this study found that most of respondents (76.5%) were
graduated from Diploma in Nursing. Several previous studies also showed that most of
emergency room nurses in Indonesia had the level of education of Diploma in Nursing
(Rochani, 2021; Emaliyawati et al., 2021).

Table 2. Results of the Analysis for Preparedness of Emergency Room Nurses Before and After
EID Screening.

Variable Mean SD p-value t
Nurse Preparedness Value Before the 59.21 11.536 0.004 3.062
Implementation of EID Screening Instrument

Nurse Preparedness Value After the 66.50 13.621

Implementation of EID Screening Instrument
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Based on table 2 above, it can be observed that there was a difference in the mean nurse
preparedness before and after the implementation of EID screening instrument with a p-value
of (0.004) or p <a (0.05). Thus, the study hypothesis was accepted which indicated that there
was an effect of the EID screening instrument on the preparedness of nurses in dealing with
EID at the ER of Mangusada Hospital. Table 2 also revealed that there was a difference in the
mean value of preparedness of emergency room nurses in dealing with EID before (59.21
+11.536) and after the implementation of EID screening instrument (66.50 +£13.621). Such
finding indicated that there was an increase in nurse preparedness after the implementation of
the EID screening instrument at the ER triage of Mangusada Hospital.

The current study focused on evaluating the nurse preparedness before and after the
implementation of EID screening. EID is a disease that initially emerges and attacks a
population or has existed before but is increasing very rapidly in terms of the number of new
cases in a population, which even spreads to new geographic areas (re-emerging) (Sikatta &
Adisasmito, 2020). Emerging diseases have been categorized as newly emerging, re-emerging,
or deliberately emerging diseases which can be associated with bioterrorism (Morens & Fauci,
2020). This trend will continue due to several factors, including the increased global population,
aging, travel, urbanization, and climate change, evolution, and spread of new pathogens
(Bloom, Black, & Rappuoli, 2017).

Nurses are healthcare professionals who work across acute care hospitals, long-term care
agencies, nursing homes, schools, communities, as well as government healthcare agencies
(Chen, Lai, & Shiow-Luan, 2020). As front liners, ER nurses need certain preparedness
including early identification and notification to deal with a pandemic. Nurses need a proper
protection, including quality PPE for protection and the provision of quality care to patients
with emerging infectious diseases including COVID-19 (Al Baalharith & Pappiya, 2021).

Based on the study results, it was indicated that the screening process for EID patients
was effective to improve preparedness among Emergency Room nurses. In our study site,
screening of patients with EID was implemented in the pre-triage room, in accordance with the
EID prevention principle that screening should be carried out at the first contact with patients.
In principle, screening serves to avoid potential infectious disease risks as well as help identity
health needs (Beeres et al., 2018). Several studies revealed that the screening process for EID
patients was very effective in preventing disease transmission. One of the studies indicated a
pre-triage screening accuracy of 63.7% (Hensgens et al., 2021).

Nurse preparedness is crucial for preventing EID transmission. This study assessed the
mean score of nurse preparedness in dealing with emerging infectious diseases which included:
1) dimension of knowledge on preparedness for emerging infectious diseases, 2) dimension of
facility preparedness and response readiness in triage, 3) dimension of the effective response
of nurses, and 4) dimension of preparedness and readiness of nurses to use personal protective
equipment (Laksmi & Susila, 2022); (Susila & Laksmi, 2022). The results showed that there
was an increase in the mean score of nurse preparedness in dealing with EID after the
implementation of EID screening instrument at ER Mangusada Hospital (table 2).

A literature review on nurse preparedness in dealing with infectious disease formulates 4
related factors including 1) knowledge and skills, 2) Psychological preparation, 3) External
resources, and 4) Attitude and Intention (Nie et al., 2022). In this study, the screening process
was one of the factors included in external resources, because it focused on protective
equipment, information availability, and a safe environment (Nie et al., 2022). Screening
instruments can provide information regarding the initial symptoms of infection, and the
patient's travel history so that it may increase the nurse's alertness and ability to prepare a safe
environment, provide treatment, and avoid or reduce symptoms and other consequences, as
well as improving health outcomes of the population at a reasonable cost (Iragorri & Spackman,
2018). In the current study, the existence of a screening process was found to be effective in
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increasing the preparedness of nurses to manage emerging infectious diseases. Moreover, other
studies also reported good economic benefits of the screening process (Atkeson, 2020).

One of the strategies recommended to better prepare frontline facilities such as ER is
universal screening for symptoms of infection (e.g., fever and cough) and recent travel history
(YYaffee, Isakov, & Wu, 2019). In addition, an important component of preparedness is the
ability of nurses to rapidly implement an effective screening process for EID (Palagyi et al.,
2019). For the prevention of EID cases, screening should be performed towards all travelers
since the first time of arrival (Gostic, Kucharski, & Lloyd-Smith, 2015).

This study had several limitations. First, since the intervention administered was EID
screening at the ER of Mangusada Hospital which had implemented a specific Covid-19
screening, the value of nurse preparedness before intervention was high (59.21 +11.536).
Second, the study site was only at 1 hospital, so it could not assess preparedness in each domain,
especially regarding facility preparedness and response readiness.

4. CONCLUSION

Based on the results and discussion above, it can be concluded that the screening process
could effectively improve the preparedness of nurses in dealing with emerging infectious
diseases. Therefore, the screening process for patients with EID should be implemented in each
ER. The study finding can help improve nurse preparedness regarding the prevention of EID.
In addition, future study is recommended to assess the competence of nurses regarding the
prevention of EID.
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Abstract

Early Initiation of Breastfeeding has an important role in the success of exclusive breastfeeding. Early
Initiation of Breastfeeding is also one solution to reduce the risk of bleeding among postpartum women.
An increase in knowledge and understanding of pregnant women about Early Initiation of Breastfeeding
may support the successful implementation of Early Initiation of Breastfeeding. This study aims to
determine the effect of knowledge of pregnant women in the third trimester on the implementation of Early
Initiation of Breastfeeding. This was an analytical observational study with a cross-sectional design. The
study was conducted in June-July 2019. The samples consisted of 30 respondents selected by purposive
sampling based on certain inclusion criteria. Data were analyzed using the chi-square test to determine the
effect of knowledge of pregnant women in the third trimester on the implementation of early initiation of
breastfeeding. The results showed that the majority of respondents had good knowledge and performed
early initiation of breastfeeding as many as 27 people (90%). Furthermore, 3 people (10%) had poor
knowledge and did not perform early initiation of breastfeeding. It was obtained a p-value of 0.000 <0.05.
Such findings revealed that knowledge of pregnant women was one of the factors that can support the
successful implementation of Early Initiation of Breastfeeding. It is expected that healthcare workers and
related parties can increase the provision of information about the importance of early initiation of
breastfeeding, so as to increase knowledge as well as creating better implementation of early initiation of
breastfeeding.

Keywords: Early Initiation of Breastfeeding, Knowledge, Pregnant Women.
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1.  INTRODUCTION

The infant mortality rate (IMR) is a description of the degree of public health used
as a benchmark by the government (Rahmawati, Kuntoro, & Trijanto, 2016). Various
efforts have been made by the government to decrease the IMR, one of which is through
exclusive breastfeeding program starting from the birth of the baby until the baby is 6
months old without any additional food (Ayukarningsih, Sutedja, & Mardiyah, 2014;
Rossalia & Puteri, 2014). It aims to improve the health status of mothers as well as their
babies (Fair, Ford, & Soltani, 2019; Jolly et al., 2018; Sarki, Parlesak, & Robertson,
2018).

The success of exclusive breastfeeding is determined by the implementation of
Early Initiation of Breastfeeding, wherein the baby is immediately given breast milk
within the first hour of birth through breastfeeding technique (Ginting & Delfira, 2018;
Rudiyanti, 2013; Sudemi, Adhi, & Duarsa, 2016). Early Initiation of Breastfeeding is an
action that has a major impact on the improvement of health status of newborns (Bongga,
2019; Shobo et al., 2019). One of the benefits is that the baby gets colostrum. Colostrum
can boost the immune system so that the baby stays healthy and can grow and develop
into a healthy human being both physically, psychologically and psychosocially
(Sumarni, Apriyani, & Umarianti, 2019). In addition, early initiation of breastfeeding can
also warm the baby so as to prevent hypothermia. By initiating early breastfeeding, it can
make the baby's breathing more stable so as to prevent respiratory infections. If early
initiation of breastfeeding is not carried out, it can have an impact on problems with the
breastfeeding process and the mother's milk production. Early initiation of breastfeeding
is very important to do because it can prevent infant morbidity and mortality, and can
accelerate the baby's growth and development process properly (Selviyanti, et al., 2022).

The process of the initiation of early breastfeeding can stimulate the mother's brain
to produce the prolactin hormone which further makes the baby to feel comfortable. The
higher level of knowledge of the mother about Early Initiation of Breastfeeding and its
benefits for infant growth and development, the better the understanding and
implementation of Early Initiation of Breastfeeding process (Fatriani, 2018; Khoiriah &
Sari, 2018; Kurnia, 2019; Sukmawati, Stang, & Bustan, 2018). Based on this, it is
important to increase the knowledge and understanding of pregnant women regarding the
implementation of early initiation of breastfeeding in newborns.

Based on 2018 Basic Health Research (RISKESDAS) data in Indonesia, the process
of initiating early breastfeeding in the first hour after birth is only 34.5% (Masluroh &
Syamsiah, 2022). Based on data from the Gorontalo Provincial Health Office in 2017,
20,859 mothers gave birth and 13,513 babies were able to initiate early breastfeeding.
Whereas in 2018 there was an increase in the coverage of data on mothers who gave birth,
namely as many as 21,008 people and the achievements of early breastfeeding initiation
as many as 17,962 babies.

As for data from the Gorontalo District Health Office, in 2017 the number of
mothers giving birth was 7,033 people and the achievements of babies getting early
initiation of breastfeeding were 6,254 people, in 2018 the coverage of mothers giving
birth was 7,117 people and the achievements of early initiation of breastfeeding were
6,633 babies. It can be seen that there is an increase in data. However, after conducting
interviews with several pregnant women in the working area of the Gorontalo District
Health Center in 2018, it was found that there were still many pregnant women who did
not understand the benefits of early initiation of breastfeeding after giving birth. Many
parents are also afraid and don't have the heart if their baby cries because they have
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difficulty finding their mother's nipple. The pain that is felt as a result of a tear in the birth

canal also hinders the mother's movement so that it overrides the implementation of early

initiation of breastfeeding. Therefore, this study aims to determine the relationship

between the knowledge of third trimester pregnant women and the implementation of
early initiation of breastfeeding.

2.  RESEARCH METHOD

This was an analytical observational study with a cross-sectional design. The study
was conducted in June-July 2019. All third trimester pregnant women with gestational
age of >38 weeks in the work area of the Gorontalo District CHC were involved as the
study population. The study samples involved 30 respondents who were selected through
purposive sampling technique. Inclusion criteria in this study were gestational age > 38
weeks, giving birth at the Tibawa, Limboto and Telaga Biru Health Centers, Gorontalo
District, not a high-risk pregnancy, not having comorbidities and normal newborn (no
abnormalities).

Data were obtained from questionnaire sheets to determine the level of pregnant
women’s knowledge and observation sheets on the implementation of Early Initiation of
Breastfeeding. Data were analyzed using chi-square test to determine the effect of
knowledge of pregnant women in the third trimester on the implementation of Early
Initiation of Breastfeeding.

3. RESULTS AND DISCUSSION
Table 1. Distribution of the Level of Knowledge of Respondents.

Knowledge N %

Good 27 90.0
Poor 3 10.0
Total 30 100.0

Table 1 revealed that 90% of respondents had good knowledge.

Table 2. Distribution of Implementation of Early Initiation of Breastfeeding.
Early Initiation of

Breastfeeding N %

Good 27 90.0
Poor 3 10.0
Total 30 100.0

Table 2 revealed that 90% of respondents performed Early Initiation of
Breastfeeding.

Table 3. Effect of Knowledge of Pregnant Women in the Third Trimester on the
Implementation of Early Initiation of Breastfeeding.
Early Initiation of Breastfeeding

Knowledge Yes No n p-value
Good 27 0 27
Poor 0 3 3 0.000

Total 27 3 30
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Table 3 revealed that most of respondents had good knowledge and performed Early
Initiation of Breastfeeding, as many as 27 people (90%). Statistically, there was a
significant effect (p-value = 0.000 < 0.05).

Based on the results of the chi-square test regarding the effect of knowledge of
pregnant women in the third trimester on the implementation of Early Initiation of
Breastfeeding, it was obtained a p-value = 0.000 <0.05, which indicated that Ha was
accepted. Thus, there was an effect of knowledge of pregnant women in the third trimester
on the implementation of Early Initiation of Breastfeeding.

Notoatmodjo, (2016) states that knowledge is an important point in the formation
of behavior. Information obtained by someone is very important for good level of
knowledge. In addition, a person's attitude and behavior can be influenced by the level of
knowledge. Similarly, the implementation of early initiation of breastfeeding can also be
affected by the level of knowledge of pregnant women (Admasu, et al., 2022; Abebe et
al., 2022; Naja et al., 2022; Sihombing et al., 2022; Wang, You, & Luo, 2020). In line
with this opinion, a previous study found that there was an effect of women's knowledge
after video viewing on the implementation of early initiation of breastfeeding with a
statistically significant p-value of 0.006<0.05 (Apriastuti, 2016). Several studies revealed
that health education about the benefits of breastfeeding through breastfeeding technique
during pregnancy was an important factor in increasing the implementation of early
initiation of breastfeeding after childbirth (Hawkins, et al., 2015; Jiang et al., 2015;
Sihombing et al., 2022; Zakaria & Astuti, 2022).

Such finding is in line with other studies which showed that the understanding and
behavior of mothers regarding exclusive breastfeeding was influenced by the level of
knowledge regarding the importance of breastfeeding (Assriyah, et al., 2020; Diana,
Komalawati, & Marwan, 2021; lliadou, et al., 2018; Suérez-Cotelo et al., 2019).
Breastfeeding is the optimal way to meet baby's nutrition requirement which aims to
promote an optimal growth and development process (Debataraja, Siregar, & Batubara,
2021; Dewi, Maimunah, & Siregar, 2021; Komsiyah, Indarti, & Ekatania, 2020; Marks
et al., 2018). Furthermore, other studies revealed that proper counseling regarding
breastfeeding among pregnant women had a positive effect on the increase in knowledge
and optimal breastfeeding practices (Abdulahi, et al., 2021; Hashim et al., 2017; Shafaei,
Mirghafourvand, & Havizari, 2020).

Based on the results of this study, it can be concluded that one way that can assist
the government in reducing the Infant Mortality Rate (IMR) at 28 days old is through the
implementation of early initiation of breastfeeding in the first hour after the baby is born
(Fitriyah, Fitriani, & Sriwahyungsih, 2022). Delays in the implementation of early
initiation of breastfeeding can result in an increase in infant morbidity and mortality
(Rosyati & Damayanti, 2021). Some of the impacts that can occur on babies if they do
not carry out early initiation of breastfeeding are that babies get the best nutrition from
colostrum, which can result in infections and low immune systems, babies are susceptible
to diseases such as diarrhea and pneumonia. While the impact on the mother is that it can
reduce the amount of milk production because the baby's suction plays an important role
in producing the hormone prolactin. Another impact on the mother can also result in
postpartum hemorrhage because the baby's suction can produce the hormone oxytocin so
that the mother's uterus can contract properly (Ulfa, Fauziah, & Nora, 2022). Given the
importance of implementing early breastfeeding initiation for optimal growth and
development of the baby, it is important to pay attention so that the implementation of
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early breastfeeding initiation can be carried out properly and correctly (Latuharhary,
Suparman, & Tendean, 2014).

Mother's knowledge about the importance of the benefits and implementation of
early breastfeeding initiation is one of the factors supporting the success of its
implementation. The more knowledge a person has, the better the positive behavior or
action that will result. The application of behavior or actions taken by someone based on
knowledge and understanding will be permanent, while the behavior or actions taken by
someone who is not based on knowledge or understanding will not be permanent.
Respondents' knowledge, understanding, and attitudes about early initiation of
breastfeeding can influence the application of respondents' behavior in carrying out early
initiation of breastfeeding. In this case, the level of knowledge and understanding
possessed by a person can influence the formation of one's attitude and behavior.

4.  CONCLUSION

There was an effect of knowledge of pregnant women in the third trimester on the
implementation of Early Initiation of Breastfeeding. Healthcare workers are
recommended to optimize counseling about the importance of Early Initiation of
Breastfeeding to pregnant women so as to create a better achievement of Early Initiation
of Breastfeeding.
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Abstract

Biodiversity of medicinal plants in Indonesia reflects the potential to be used to treat non-
communicable diseases such as cancer. Gastritis is a kind of symptom felt in the stomach which
may trigger severe abnormalities leading to a state of cancer. This study aims to determine the
potential of bioactive compounds derived from the ethanol extract of butterfly pea petals (Clitoria
ternatea L.) as an in-silico anti gastritis drug candidate. This was a descriptive study with a
qualitative approach. The molecular docking method applied specific docking using PLANTS
software. The results of molecular docking indicated that there might be similar potential as the
control drug in inhibiting the gastric proton pump. Based on the analysis of the LCHRMS results,
it was found flavonoid compounds in the extract of butterfly pea petals used for docking analysis.
Each flavonoid compound and the docking score from highest to lowest were Rutin (-87.05),
Quercetin-3p-D-glucoside (-79.30), Quercetin (-79.28), Kaempferol (-74.80), Trifolin (-74.22),
Genistein (-69.70), Kaempferol-3-glucoside-3"rhamnoside (-67.79), Biochanin A(1-) (-67.64),
and Mauritianin (-58.26). The flavonoid compound named rutin had the highest docking score
above the two control drugs of Omeprazole (-66.27) and VVonoprazan (-84.45). It can be concluded
that based on in-silico study, the flavonoid compound of Rutin in the ethanol extract of butterfly
pea petals (Clitoria ternatea L.) had the potential to inhibit the gastric proton pump to prevent
gastritis. The chemical structure of Rutin differs from the two control drugs because it has a more
complex structure consisting of five benzene rings. It is recommended to carry out further
dynamic molecular test to find out which flavonoid compounds are the most stable affinity for
the target protein. Based on the in-silico test, in vivo and in vitro study should be performed to
find out more information about the potential of the flavonoid compounds in butterfly pea extract
in inhibiting the action of the gastric proton pump.
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1.  INTRODUCTION

Indonesia is currently facing a triple burden regarding various disease problems. The
existence of new emerging and re-emerging infectious diseases such as Covid-19, infectious
diseases still become major health problems in Indonesia that have not been properly resolved.
In addition, the incidence of non-communicable diseases tend to increase every year
(Kementerian Kesehatan Republik Indonesia, 2020). Non-communicable diseases (NCDs)
refer to chronic diseases classified as non-communicable from human to human, which last a
long time and usually develop slowly. Unhealthy lifestyle behavior is a driving force for the
development of several NCDs. According to previous studies, the evidence showed a
relationship between lifestyle with oxidative and inflammatory processes as the main drivers
of cell and tissue damage that underlied the development of NCDs (Seyedsadjadi & Grant,
2021).

Inflammation as the primary driver of cell and tissue damage due to lifestyle and
unhealthy behavior can affect all parts of the body. Inflammation that occurs in the stomach is
known as gastritis. The gastric mucosa is lined with a mucous membrane consisting of cells
that are prone to inflammation. In addition to lifestyle and behavior, bacterial infections can
also cause changes in the gastric mucosa. Combination of factors can lead to severe
inflammation that develops into peptic ulcers and eventually gastric cancer (Rawla & Barsouk,
2019; Rugge et al., 2020; Rugge et al., 2021).

Physiologically, the secretion of hydrochloric acid in the stomach is carried out by
parietal cells. Stimulation of the parietal cells drives the H+/K+ ATPase proton pump in the
cell to move towards the secretory canaliculi which further pumps acid into the gastric lumen
(Engevik et al., 2020; Sachs et al., 2007). Under normal physiological conditions, gastric acid
production is controlled by a negative feedback mechanism. The hydrochloric acid produced
will lead to a decrease in pH in the stomach. When the pH in the stomach is already acidic,
these physiological changes provide feedback to D cells to release somatostatin in the gastric
antrum which ultimately inhibits gastric acid secretion and restores homeostasis. In the event
of gastritis, somatostatin cannot inhibit the stimulus resulting in continuous stimulation of the
parietal cells (Metz et al., 2002).

There is a tremendous increase regarding the use of herbal medicines to cure ailments
over the last three decades 80% of people worldwide rely on herbal medicine as the primary
health care. The advantages that many people expect such as minimum side effects and low
cost, maybe the reasons among patients to try complementary and alternative treatments such
as herbal medicine (Bordbar et al., 2020). The study on herbal medicine regarding its
therapeutic potential is based on the content of phenolic compounds, especially flavonoids.
Flavonoids are the most common natural compounds of the polyphenol group found in plants
(Ardalani et al., 2019). Several in vivo and in vitro researches revealed a gastro-protective
effect of flavonoids on stomach ulcers (Zhang et al., 2020). Flavonoids-rich foods include
fruits, vegetables, tea and cocoa plants (Egert & Rimbach, 2011). Many studies regarding the
potential of flavonoids as anti-gastritis have been conducted related to their role as antioxidants.
Besides that, flavonoid compounds have antiulcer activity which prevents gastric mucosal
lesions due to several ulcerogenic (Elseweidy, 2011). Previous studies have shown the potential
for flavonoids as anti-gastric ulcers predicted through molecular docking with gastric H2
receptors (Zahran et al., 2021) and their interactions with gastric proton pump protein of H+/K+
ATPase which are as strong as anti-gastritis drugs (Sofi et al., 2020).

The butterfly pea petals (Clitoria ternatea L.) is a source of phenolic and flavonoid
compounds (Jaafar et al., 2020). This plant often grows wild or cultivated in Southeast Asia
Region (Ulimaz et al., 2020). In India, this plant is often used for Ayurvedic medicine due to
its various benefits, including as an antioxidant (Muhammad Ezzudin & Rabeta, 2018). The
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active compounds in butterfly pea petals include anthocyanins, flavonoids, tannins and
terpenoids (Deorankar et al., 2020; Ma’ruf et al., 2021; Thuy et al., 2021). In Indonesia, the
content of flavonoids in butterfly pea petals has yet to be extensively explored for anti-gastritis
agents. However, such potentials need to be explored further to be used widely for the
development of the local drug industry in Indonesia. The development of the traditional
medicine industry in Indonesia has promising opportunities because Indonesia is included in
the top five countries with mega biodiversity in the world. Based on literature studies or genetic
heritage, most of plants in Indonesia have benefits as medicinal plants even though they have
not been scientifically proven. The development of traditional medicines is also one of the
focuses in the action plan of the Ministry of Health of the Republic of Indonesia which is
oriented towards increasing the production capacity of imported herbal ingredients until 2024
(Kementerian Kesehatan Republik Indonesia, 2020).

Discovery of drugs from natural ingredients can be accelerated through in-silico study.
In-silico study is considered the first step in discovering new drug candidates while reducing
the need for analysis in wet laboratories and expensive clinical trials. Based on such nature, in-
silico study is categorized as dry lab because it does not involve significant risks (Parikesit et
al., 2017). Computational method works in drug discovery by predicting the binding of a drug
candidate molecule to a target protein, predicting the affinity and activity of a molecule and
observing three dimensions of compound bound to the active site of the protein or better known
as molecular docking (Sarkar & Kellogg, 2009).

In-silico study to determine the activity of flavonoids in herbal plants to inhibit gastric
proton pumps has not been widely carried out, even though in-silico is one of the basic studies
useful in assisting study on gastritis which is difficult to do because it requires a lot of resources.
Several in-silico studies revealed phytochemical compounds in herbal plants used to inhibit
gastric proton pumps namely ferulic acid (Umre et al., 2018), epicatechin isolated from
Potentilla fulgens (Rosaceae) (Laloo et al., 2021), xanthones and coumarins isolated from
Calophyllum brasiliense (Reyes-Chilpa et al., 2006), as well as amentoflavone and quercitrin
isolated from Hypericum perforatum (Sofi et al., 2020). However, no studies reported the
phytochemical compounds in the butterfly pea petals to inhibit the gastric proton pump. Based
on this background, researchers are interested in determining the bioactive compounds in the
ethanol extract of butterfly pea petals (C. ternatea L.) which have potential as anti-gastritis
candidate by inhibiting gastric proton pump protein of H+/K+ ATPase in-silico.

2. RESEARCH METHOD

The current study was conducted in January-August 2022 at the Department of Biology,
State University of Malang, Integrated Laboratory of the Polytechnic of the Ministry of Health
of Malang and Central Laboratory of Life Sciences, University of Brawijaya, Malang. This
was a descriptive study with a qualitative approach through relevant literature studies. The
descriptive study design aims to describe various findings, including the facts regarding the
potential of the bioactive compounds of butterfly pea petals (C. ternatea L.) as an anti-gastritis
agent.

Plant material and extraction process. The petals of the butterfly pea harvested freshly
from the garden were dried in the sun for two days. The dried butterfly pea petals were milled
using a grinder to produce powder of butterfly pea petals. The powder of the butterfly pea
petals was filtered through a mesh to obtain a fine powder. 5 grams of butterfly pea petals
powder was added with 100 ml of 70% ethanol and heates on a magnetic hotplate stirrer at
70°C for 8 hours. The extract was then filtered using filter paper and concentrated by
evaporation. Furthermore, the liquid extract of the butterfly pea petals is heated in an oven to
evaporate the remaining solvent (Aditiyarini & Iswuryani, 2021; Jeyaraj et al., 2020; Ludin et
al., 2018). The butterfly pea petals extract was then screened for bioactive compounds using
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the Liquid Chromatography — High Resolution Mass Spectrometry (LC-HRMS) with the brand
Thermo Scientific Dionex Ultimate 3000 RSLCnano using microflow meter tool at the Central
Laboratory of Life Sciences, Brawijaya University.

In-silico analysis using computer/laptop devices (hardware) and software was performed
to predict the bioactive compounds of butterfly pea petals (C. ternatea L.) baed on LC-HRMS
data. The results of the compounds screening were further performed by selecting the flavonoid
group compounds and downloading the metadata needed. Analysis was perfoemd with the in-
silico approach through the molecular docking method using the PLANTS software. The initial
stage in the search for in-silico prediction of the potential of the active compound in butterfly
pea petals was searching for information on the predicted compound using the PubChem
webserver https://pubchem.ncbi.nim.nih.gov/. In the molecular docking protocol using the
PLANTS software, the required data from PubChem was a "canonical smile". After copying
the canonical smile from PubChem, the chemical structure was prepared using MarvinSketch
version 5.2.5.1 downloaded from http://www.chemaxon.com. Structural preparation using
MarvinSketch included adjustment of the body's pH and conformation of the compound to 10
conformations (default). The results of compound preparation in MarvinSketch were saved
under the name of “ligand.mol2” with file type of “Tripos Mol2 (*mol2)” (Purnomo, 2019).

The target protein was downloaded from the RCSB Protein Data Bank web server on
https://www.rcsb.org/ and protein preparation was further performed using the YASARA
software by removing water molecules, adding hydrogen and separating the native ligand from
the protein. The protein file was saved in the "mol2" format under the name of "protein.mol2,
while the native ligand was saved in the "mol2-sybyl mol2" format under the name of
"ref_ligand.mol2" (Purnomo, 2019).

The native ligand file that had been prepared with YASARA was opened with
MarvinSketch and the preparation was performed by adjusting the human pH and setting the
compound conformation as much as 10 conformations (default). The results of the native ligand
preparation through MarvinSketch were saved under the name of “ligand.mol2” with file type
of “Tripos Mol2 (*mol2)” (Purnomo, 2019).

The docking application applied here was PLANTS by referring to the method of a drug
designer made by UGM Yogyakarta which successfully docked with PLANTS using 64-bit
Windows via CMD (previously had to go through Co-Pendrivelinux) (Purnomo, 2019). Before
docking with PLANTS, it should be noted that PLANTS does not recognize the input "S.02",
SO it is necessary to edit it to "S.02" with the Notepad++ program (Purnomo, 2019).

Docking validation was performed to determine the value of Root mean square distances
(RMSD). A docking protocol was acceptable if the docked RMSD heavy atoms compared to a
reference were below 2.0 angstroms. Thus, if the value met the requirement of the docking
protocol, further screening could be conducted virtually to find new inhibitor compounds for a
target protein (Purnomo, 2019).

The docking of the predicted compound was performed after the docking protocol was
accepted with the RMSD value of below 2.0 Angstrom. Steps for docking the predicted
compound were made according to a valid docking protocol. The results of running docking
can be observed in the work folder called "result" which contained docking files by selecting
the excel file to see the docking score. The docking score described the conformation of the
ligand that provided the lowest energy at the protein binding site (Purnomo, 2019)

Visualization aims to find the bond side equations between the predictive compound and
the control compound. Docking results were further visualized using Ligplus and Pymol
software. Before performing the visualization, there should be a treatment to make a theoretical
PDB, namely the protein structure with the ligand resulting from the docking performed with
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the YASARA software. At this stage an analysis of the interactions/bonds formed between the
amino acid residues and the predicted compounds was performed (Purnomo, 2019).

3. RESULTS AND DISCUSSION

Based on the results of bioactive compounds screening using the LC-HRMS method,
nine flavonoid compounds were identified from the ethanol extract of butterfly pea petals
identified, namely rutin, quercetin-33-D-glucoside, quercetin, kaempferol, trifolin, genistein,
kaempferol-3-glucoside-3" rhamnoside, biochanin A(1), and mauritianin. Based on the results
of docking using the PLANTS software (Table 1), it was revealed the docking scores of
flavonoid compounds with the order from the highest to lowest: rutin (-87.05), quercetin-3p-
D-glucoside (-79.30), quercetin (- 79.28), kaempferol (-74.80), trifolin (-74.22), genistein (-
9.70) kaempferol-3-glucoside-3" rhamnoside (-67.79), biochanin A(1-) (-67.64), and
mauritianin (-58.26). In comparison, the comparator drugs used in this study had a score of -
84.45 for Vonoprazan and -66.27 for Omeprazole.

Table 1. Docking Scores for Flavonoids and Control Drugs (Omeprazole and VVonoprazan) on
Target Protein of H+/K+ ATPase

Compound name Docking Score
Mauritianin -58.26
Biochanin A(1-) -67.64
Kaempferol-3-glucoside-3" rhamnoside -67.79
Genistein -69.70
Trifolin -74.22
Kaempferol -74.80
Quercetin -79.28
Quercetin-3p-D-glucoside -79.30
Rutin -87.05
Omeprazole -66.27
Vonoprazan -84.45

The molecular docking results showed that the majority of compounds had a higher
docking score than the control drug of omeprazole. There was one compound namely
mauritianin, which had a docking score below all control drugs and only one flavonoid
compound namely rutin, which had a higher docking score from the two control drugs. Thus,
a statistical test was performed to compare the docking scores between rutin and vonoprazan
by taking the docking score from ten conformations using the PLANTS software. The docking
score describes the conformation of the ligand that provides the lowest energy for binding to
the H+/K+ ATPase target protein. The docking score reflects an idea of how well the drug
candidate molecule can bind to its target similar to experimental studies. Scoring was applied
to evaluate and rank the ligand and target protein complexes predicted by the docking
algorithm. A docking algorithm is a set of rules or parameters implemented in a docking tool
to predict the conformation of target proteins and ligands (Dias & de Azevedo Jr., 2008). The
docking algorithm applied in the PLANTS software is the Ant Colony Optimization (ACO)
algorithm. ACO in PLANTS is known to perform well compared to other docking tools and is
equivalent to the GOLD software used as a paid docking tool to search for drug compounds.
ACO represents ant colonies that find food in real life by finding binding sites on target proteins
(Korb et al., 2009; Spyrakis et al., 2021). The docking score used in the PLANTS software
does not have a direct physical/chemical meaning, wherein lower scores represent the best
docking produced by the docking tool. A lower docking value indicates that the predicted
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compound can bind to the target protein by requiring little energy. Furthermore, the docking

value can also mean positive if the predicted compound binds to the protein when energy is
present, which is less favorable for the discovery of drug compounds.

Table 2. Protein-Ligan Interactions of Flavonoid Compounds of Butterfly Pea Petals Extract
(C. ternatea L.) with Target Protein of H+/ K+ ATPase.

Name of Compound Protein-Ligan Interaction
Hydrogen bond Hydrophobic bond

Rutin - Leu759, Thr724, 11e739, Ala755, Val373,
Phe764, Leu376, Ala372

Omeprazole Met757 (2.51) Leu759, Phe764, Thr724, Asp756, Ala755,
11e739, Leu376, Ala372, Val373, Val367,
lle767

Vonoprazan - Val373, Val367, Ala372, Leu759, Phe764,
Thr724, Ala755, 1le767, Asp756, 1le739,
Leu376

Based on the docking results compared between the flavonoid compounds of the
ethanol extract of butterfly pea petals and the PPI drug, it was found that most of the flavonoid
compounds had a lower docking score compared to the omeprazole drug. There was only one
flavonoid compound namely rutin with a higher docking score compared to the two PPI drugs
(omeprazole and vonoprazan). Omeprazole was the first and most widely prescribed proton
pump inhibitor drug to treat gastric disorders among adults (Lindberg et al., 1990; Olbe et al.,
2003). Omeprazole works to stop gastric acid secretion by selectively inhibiting protein H+/K+
ATPase. Omeprazole binds covalently to cysteine residues via disulfide bridges on the alpha
subunit of the H+/K+ ATPase protein. Such effect may inhibit gastric acid secretion for up to
36 hours (Sachs et al., 2006).
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Figure 1. Visualization of Interactions of Omeprazole (a), Vonoprazan (b) and Rutin (c)
Compounds on the Binding Site of Target Protein of H+/K+ ATPase Using LigPlot™ Software.

The docking visualization (Figure 1) in the LIGPLOT+ diagram presents the interaction
patterns of hydrogen bonds and hydrophobic bond contacts of each ligand (omeprazole,
vonoprazan and rutin). In Figure 1, the bond between the ligands is shown in purple, which
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connects the atoms in the ligand. Hydrogen bonds are shown as green dotted lines that form
between the two atoms. Hydrophobic contact is indicated by the appearance of an arc with
fingers or eyelashes. Contacting atoms are shown with the fingers pointing backward. Plot titles
and ligand residues are shown in blue. Figure 1 revealed differences in the chemical structure
of the flavonoids between rutin and the two control drugs, wherein the form of the flavonoids
in rutin was more complex with five benzene rings and the two control drugs had three benzene
rings.

Based on the protein-ligand interaction table, it was known that the compounds that
bound the most to the target protein were rutin and kaempferol-3-glucoside-3"rhamnoside by
forming hydrogen bonds and hydrophobic bonds. Based on literature, it is known that the
interaction between proteins and ligands is mediated by chemical bonds such as hydrogen,
hydrophobic, ionic, and so on. However, based on the same literature, hydrogen bonding has
the greatest effect in protein and ligand interactions. In addition, there are hydrophobic bonds
that affect protein-ligand interactions. Hydrophobic bonds can increase the affinity of most
ligand compounds with their receptors. This is indicated by the relatively more significant
number of hydrophobic groups compared to hydrogen bonds (Davis & Teague, 2010; Wang et
al., 2020).

Rutin is flavonoid compound in plants with the potential as drug candidate due to its
pharmacological properties such as antioxidants, cytoprotective, anti-carcinogenic, anti-ulcer
and so on (Ganeshpurkar & Saluja, 2017). The results showed that rutin compound extracted
from butterfly pea petals had the lowest score in the docking score for the H+/K+ ATPase
target protein. Although the statistical test results showed no significant difference between
rutin and natural ligands that inhibited the target protein of H+/K+ ATPase (vonoprazan), the
docking results found that rutin might have potential as an anti-gastritis candidate by inhibiting
H+/K+ ATPase protein in the stomach. Such finding is in line with previous molecular docking
studies which showed rutin activity as an inhibitor of H+/ K+ ATPase protein in the stomach
(Dubey et al., 2013a; Dubey et al., 2013b).

The limitation in this study was regarding molecular docking without applying molecular
dynamics to know clearly which predictive compound is maturely bound to the target protein
so as to predict whether the protein-compound complex can change the configuration of the
gastric proton pump and cause a reaction.

4.  CONCLUSION

Based on the results of data analysis and the discussion described, it can be concluded
that: The ethanol extract of butterfly pea petals (C.ternatea L.) contained flavonoid compounds
that have potential as anti-gastritis in inhibition of gastric proton pump protein of H+/K+
ATPase through molecular docking using the PLANTS software. Flavonoid compound
predicted to have the most potential as anti-gastritis by in-silico inhibition of gastric proton
pump protein of H+/K+ ATPase was rutin. The chemical structure of Rutin differs from the
two control drugs because it has a more complex structure consisting of five benzene rings.

It is recommended to determine the content of extracts derived from solvents other than
ethanol so as to identify bioactive compounds other than ethanol extract. Molecular docking
prediction can be followed up with molecular dynamic simulation to comprehensively
understand molecular dynamics using an in-silico approach.
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