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ARTICLE INFO ABSTRACT

Surabaya is a growing city and actively develope basic service
innovations through Public Health Center (PHC) such as
implementing E-Health services, BPJS p-care, including various
quality health services and oriented in increasing patient, family,
or public satisfaction in Surabaya. The purpose of the study was
to identify the level of satisfaction of Badan Penyelenggara
Jaminan Sosial (BPJS) and non-BPJS patients with the quality of
health services at Manukan Kulon PHC. This research method
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Keywords.: . was a cross-sectional study. The measuring satisfaction
Patient satisfaction; . . : . .

SERVQUAL; instrument used the patient satisfaction index (Customer
CSI: ’ Satisfaction Index (CSI)). Meanwhile, the satisfaction dimension

used the SERVQUAL Principle by looking at the value of gap
between expectation and reality from the aspects of
responsiveness, tangibles, assurance, empathy, and reliability.
The research sample was determined by simple random
sampling and the total samples collected were 110 respondents
(67 BPJS patients and 43 non-BPJS patients). The results showed
that BPJS patients were more satisfied (CSI 83.9%) than non-BPJS
patients (CSI 83.4%). Specifically, BPJS patients’ satisfaction
dimension gap related to responsiveness is (0.3), tangibles (-0.3),
assurance (0.9), empathy (0.6), and reliability (-1.0.) While non
BPJS patients have a satisfaction gap value for responsiveness (-
0.1), tangibles (0.1), assurance (0.1), empathy (0.2), and
reliability (0.1). This means that in general, BPJS and Non-BPJS
patients are very satisfied with the health services of Manukan
Kulon PHC. However, it is necessary to prioritize service
improvement on the aspects of responsiveness, tangibles and
reliability as expected by patients.

public health center;
BPJS health insurance;

124


http://journal.unhas.ac.id/index.php/mkmi/
mailto:fayola.issalillah@gmail.com/

125 of 131 Didit Darmawan, et al | MKMI | 18(4) | 2022 | 124-131

INTRODUCTION

Puskesmas, known as Public Health Center
(PHC), plays an important role as a first-level
health service with a purpose of maintaining the
level of public health. Various health services at
public health center have been provided based on
service standard, including curative, rehabilita-
tive, promotive and preventive. The target of this
service was expected to cover all levels of society
and meet the basic needs of public health.!?

As one of the big cities in Indonesia, PHCs in
Surabaya have various developments of health
facility in order to achieve optimal public health for
their citizen. Currently, PHC in Manukan Kulon has
existed since 1981 and has been equipped with
supports, such as E-Health and Badan Penyeleng-
gara Jaminan Sosial (BPJS) which can support the
provision of health services. E-Health is an
innovation of Surabaya Health Department in
the form of integrated information technology
that was launched on November 10, 2014.23 This
program is more developed than the national
health insurance application (JKN mobile) which
introduced in 2017 and reported has data
synchronization issues.2 E-Health provides
simpler registration service to PHC and can be
accessed through the website on
www.ehealth.surabaya.go.id, mobile application
and outlet that are available at PHC in this city.
Manukan Kulon PHC has the most E-Health users
in 2018 with a total of 81,932. This program
hopefully can overcome the entry load problem
and queuing time as well as maintaining the
quality of medical resumes which directly make it
easier for patients to refer from public health
center to hospital or vice versa.35

In addition to E-Health, Badan Penyelenggara
Jaminan Sosial (BPJS) is involved as one of the
supporting health service components in
Manukan Kulon PHC. BPJS is a Guaranteed health
protection for Indonesian citizen who are
members of this program. These members
include everyone who pays according to the
stipulation of contributions as well as certain
people whose their contributions are paid by the
government such as people who cannot afford or
poor. BPJS services provided at PHC including
outpatient costs, medicines and referrals to
hospital. Unfortunately, this program still gets
complaints from the public, especially policy
issues that are not clear and considered
unprofessional.6

The two supporting services at public health
center, E-Health and BPJS health insurance, are
expected to make it easier for patients to get
health services. This is also expected to be one of
the efforts in fulfilling the interest of health of
every Indonesian citizen through facility and
services throughout Indonesia as guaranteed in
one of Indonesia regulation verse 34 paragraph
3. Always monitor which can be assessed from
the level of patients’ satisfaction.”

Patients’ satisfaction is a condition that is felt
by the patient after comparing the level of their
expectations of the services provided with the
reality that is felt after receiving the service. The
level of satisfaction can be influenced by various
factors, one of them is the quality of service from
health facility. According to Magsood et al. good
service quality is very important in health
facility because this factor has a positive effect
on patients’ satisfaction.8 Helia et al. also shows
that the five aspects of service quality
(responsiveness, tangibles, assurance, empathy
and reliability) have an effect on patients’
satisfaction at provincial hospital in DIY.?
Therefore, PHC is expected to provide quality
services in order to fulfill patients’ satisfaction.

Previous research related to the level of
satisfaction of BPJS patients has been carried out
several times in various regions. Research
conducted by Astutik et al. showed that BPJS
patient satisfaction had a significant Correlation
to the service quality of PHC.10 Putri also found
that the satisfaction level of BPJS patients was
different from non-BPJS patients (general) at
Boom Baru PHC in Palembang. BPJS patients are
very satisfied (CSI = 80%) while regular patients
are satisfied (CSI = 77%) with the gap for each
dimension is positive which means the level of
patients’ satisfaction with the services provided
by PHC has been fulfilled.!! However, there has
been no study on BPJS patients’ satisfaction at
PHC in Surabaya, especially Manukan Kulon
PHC. Therefore, this study analyzed the
satisfaction level of BPJS patients and non-BPJS
patients based on the service quality of Manukan
Kulon PHC in Surabaya.

MATERIAL AND METHOD

This cross-sectional study was conducted in
December 2021 towards Manukan Kulon PHC
patients as the population. Samples were taken
from patients using E-Health and determined us-
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ing Simple Random Sampling Technique with
the minimum based on the Slovens Formula. The
sample was 110 patients which divided into 67
patients with BPJS health insurance patiens as
group A and 43 patients without BPJS as group
B. Ethical clearance of this study in the form of
approval letter from chief of Manukan Kulon
PHC and a contract sheet with the respondent as
substitution of study ethical clearance during
data collection. The questionnaire used in this
study related to service quality as the independ-
ent variable and patients’ satisfaction as the de-
pendent variable. It is made based on 5 dimen-
sions of SERVQUAL Parasuraman and has met
the validity and reliability test standards. The
questionnaire consisted of 20 items which are
detailed as 4 items for each service quality di-
mension (responsiveness, tangibles, assurance,
empathy, and reliability) and used the likert
scale for patients’ satisfaction (1 for strongly
disagree until 5 for strongly agree).

The data obtained were analyzed using Cus-
tomer Satisfaction Index (CSI) and service qual-
ity (SERVQUAL). CSI is calculated by the percep-
tion and expectation values of each item on the
question, while the gap on SERVQUAL is ob-
tained from the difference in perception and ex-
pectation of each component of the question and
average value of gap in each dimension regard-
ing the quality of service provided. The CSI
method is more widely used in the assessment of
service quality because it has greater influence
on the level of patient satisfaction than other
method like the Importance Performance Analy-
sis (IPA) which focuses more on the value of the
service itself. The calculation formula and its in-
terpretation of each analysis method as follows:

SERVQUAL = perception — expectation

T= Total of score
5= Maximum score of the measurement scale
Y= Total score of the expectation aspect

RESULTS
Patients’ Characteristic

Based on the analyzed data in Table 2, most of
the patients at Manukan Kulon PHC were
women (BPJS 67.21%; non-BPJS 69.76%), aged
36 years old in the BPJS group (43.28%) and 25-
35 years old in the non-BPJS group (46.51%). In
addition, most of them are dominated by high
school graduates (BPJS 38.80%; non-BPJS
34.88%) and unemployed which housewives
make a major contribution to both groups (BPJS
62.68%; non-BPJS 43.18%).

The Satisfaction Level in BPJS Health
Insurance Patients and Non-Insurance
Patients Towards Service Quality of
Manukan Kulon PHC

The measurement of patients’ satisfaction is
based on the CSI score derived from satisfaction
dimension calculation, including aspects of
responsiveness, tangibles, assurance, empathy,
and reliability calculated according to the value
gap between expectation and reality. According
to the total expectation value (Y) and the total
score (S) in Table 3, the patients’ satisfaction of
group A with BPJS health insurance patients
were 83.91%. Meanwhile, the patients’
satisfaction of group B patients without health
insurance was slightly lower by 83.35%. These
data show that the patients of Manukan Kulon
PHC either BPJS or non-BPJS groups are very
satisfied with the services provided.

— 0
CSI XY X 100%
Table 1. CSI Scale and SERVQUAL Score Interpretation
Interpretation CSI Score (%) Interpretation SERVQUAL Score
Very Satisfied 81-100 Quality of service provided is beyond/better
Satisfied 66 - 80.9 than the patient's expectations )
Quality of service provided has met the
patient's expectations
Quite Satisfied 51-659 Quality of service provided has not met 0)
patient’s expectations
Less Satisfied 35-50.9 Quality of service provided is beyond/better ©)

Not Satisfied 0-349

than the patient's expectations

Source: Putri, 2021.11
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Table 2. The Description of Patients’ Characteristic

Group A Group B
Variable (BPJS Health Insurance Patiens) (Non-Health Insurance Patients)
n=67 % n=43 %

Gender

Men 22 32.83 13 30.23

Women 45 67.21 30 69.76
Age (Year)

<24 14 20.89 4 9.30

25-35 24 35.82 20 46.51

=36 29 43.28 19 4418
Education

Elementary School 12 1791 6 13.95

Junior High School 18 26.86 11 25.58

High School 26 38.80 15 34.88

College 8 11.94 10 23.25

Unschooled 3 4.47 1 2.32
Profession

Civil Servant 12 17.91 11 25

Private-Employee 5 7.46 4 9.09

Entrepreneurship 8 11.94 10 22.72

Unemployed 42 62.68 19 43.18

Source: Primary Data, 2021

Table 3. The Satisfaction Level in BPJS Health Insurance Patients (Group A) and Non-Insurance (Group
B) Towards Service Quality of Manukan Kulon PHC

Group A Group B
Dimension Code (BPJS Health Insurance Patients) (Non-Health Insurance Patients)
Expectation Perception Score Expectation Perception Score
Responsiveness 1.1 4.09 4.50 18.40 4.25 4.08 17.34
1.2 3.94 4.37 17.21 4.43 4.12 18.25
1.3 4.18 4.42 18.47 4.06 391 15.87
1.4 3.87 4.19 16.21 3.86 3.77 14.55
Tangibles 2.1 3.92 3.68 14.42 3.92 4.01 15.71
2.2 4.10 3.69 15.12 4.17 4.23 17.63
2.3 3.98 3.61 14.36 4.43 4.50 19.93
2.4 3.87 3.62 14.00 4.00 4.14 16.56
Assurance 31 3.90 4.73 18.44 4.34 4.46 19.35
3.2 3.79 4.80 18.19 4.22 4.38 18.48
3.3 3.81 4.73 18.02 3.97 4.14 16.43
3.4 3.54 4.70 16.63 4.43 4.66 20.64
Empathy 4.1 3.87 4.64 17.95 4.04 4.20 16.96
4.2 3.99 4.54 18.11 4.07 4.45 18.11
4.3 4.02 4.55 18.29 4.10 431 17.67
4.4 3.79 4.50 17.05 3.99 4.12 16.43
Reliability 51 4.42 3.74 16.53 3.89 4.04 15.71
5.2 4.58 3.73 17.08 3.71 3.81 14.13
53 4.31 3.71 15.99 3.63 3.69 13.39
5.4 4.53 3.82 17.30 3.97 4.14 16.43
Total 80.5 84.27 337.77 81.48 83.16 339.57
337.77 339.57
CSI ———— X 100% = 83.91% x 100% = 83.35%

5x80.50 5x81.48

Source: Primary Data, 2021
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The Satisfaction Gap Level in BPJS Health
Insurance Patients and Non-Insurance Based
on Five Dimensions of SERVQUAL

The SERVQUAL results which show the gap
between the expectation of patients in groups A
and B for the services provided and the
perception that are felt after receiving services
in accordance with Table 4. The BPJS group
shows that the highest negative gap occurs in
reliability dimension, specifically providing
services suitable with patient needs (Code 5.2).
Meanwhile, the highest positive gap is found in
assurance dimension related to officer who is
honest, friendly, polite and trustworthy (Code
3.4). In the non-BPJS group, the highest negative
gap was found in the responsiveness dimension
related to services which start on time (Code
1.2) while the highest positive gap was found in

the empathy dimension related to good
attention from staff to patients (Code 4.2).

More detailed SERVQUAL analysis show that
there is variance mean of level gap from each
dimension. This is obtained from the difference
between the average level of expectation and
perception in accordance with Table 5. In
general, many dimensions of service quality at
Manukan Kulon PHC have exceeded patients’
expectations either groups A or B. The highest
value of positive gap is assurance dimension for
group A and empathy dimension for group B.
However, there are still some dimensions that
have not met desired level of satisfaction which
is presented by negative gap score. These
dimensions include the dimensions of tangibles
(-0.32) and reliability (-1.00) in group A and the
dimension of responsiveness (-0.18) in group B.

Table 4. The Satisfaction Gap Level in BPJS Health Insurance Patients (Group A) and Non-Insurance
(Group B) Towards 5 Dimensions of SERVQUAL from Manukan Kulon PHC

Group A Group B
Dimension Code (BPJS Health Insurance Patients) (Non-Health Insurance Patients)
Expectation Perception Gap Expectation Perception Gap
Responsiveness 1.1 4.09 4.50 0.41 4.25 4.08 -0.1
1.2 3.94 4.37 0.43 4.43 4.12 -0.3
1.3 4.18 4.42 0.24 4.06 391 -0.1
1.4 3.87 4.19 0.32 3.86 3.77 -0.1
Tangibles 2.1 3.92 3.68 -0.24 3.92 4.01 0.1
2.2 4.10 3.69 -0.41 4.17 4.23 0.1
2.3 3.98 3.61 -0.37 4.43 4.50 0.1
2.4 3.87 3.62 -0.25 4.00 4.14 0.1
Assurance 31 3.90 4.73 0.83 4.34 4.46 0.1
3.2 3.79 4.80 1.01 4.22 4.38 0.1
33 3.81 4.73 0.92 3.97 4.14 0.1
3.4 3.54 4.70 1.16 4.43 4.66 0.2
Empathy 4.1 3.87 4.64 0.77 4.04 4.20 0.1
4.2 3.99 4.54 0.55 4.07 4.45 0.3
4.3 4.02 4.55 0.53 4.10 431 0.2
4.4 3.79 4.50 0.71 3.99 4.12 0.1
Reliability 51 4.42 3.74 -0.68 3.89 4.04 0.1
5.2 4.58 3.73 -0.85 3.71 3.81 0.1
53 431 3.71 -0.60 3.63 3.69 0.1
5.4 4.53 3.82 -0.71 3.97 4.14 0.1
Total 80.50 84.17 22.88 81.48 83.16 1.68

Source: Primary Data, 2021

Table 5. Average SERVQUAL for Each Dimension of Service Quality at Manukan Kulon PHC

Group A Group B
Dimension (BPJS Health Insurance Patients) (Non-Health Insurance Patients)
XE XP X Gap Rank XE XP X Gap Rank
Responsiveness 4.02 4.37 0.35 3 4.15 3.97 -0.18 5
Tangibles 3.97 3.65 -0.32 4 4.13 4.22 0.09 4
Assurance 3.76 4.74 0.98 1 4.24 4.41 0.17 2
Empathy 3.92 4.56 0.64 2 4.05 4.27 0.22 1
Reliability 4.46 3.45 -1.00 5 3.80 3.92 0.12 3

Source: Primary Data, 2021
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DISCUSSION

The results showed that patients were very
satisfied with the quality of service provided by
Manukan Kulon PHC (CSI BPJS 83.91%; CSI non-
BPJS 83.35%). It is different from another study
on the satisfaction level of patients at Jagir PHC
in Surabaya with CSI score by 74.8% which is
classified as satisfied.12 A high level of patients’
satisfaction in Manukan Kulon PHC will make a
positive influence on patients’ trust and loyalty
so that long-term visit will occur.13

In general, the average result of the gap for
each dimension is positive which indicates the
service provided are in accordance with the
patient's expectations, namely the dimensions of
tangiables, assurance, empathy, and reliability.
Unfortunately, there is a negative gap on the
responsiveness dimension. This occurs due to
the influence of several factors such as those
related to the lack of human resource
management at PHC so that the response given
is not based on the patients’ expectations. If this
is not handled immediately, it will affect the
patients’ decision to revisit this PHC.13.14

Specifically, there are differences in the level
of satisfaction in each dimension component.
The responsiveness dimension related to the
speed and accuracy of patient care which
includes timely services, information conveyed
clearly and easily to understand, officers who
are responsive and quick to handle patients’
complaint and service that consistent to
schedule. Negative gap values are observed in
several aspects of responsiveness in the non
health insurance patients, such as explanation of
service procedures that are difficult to
understand (code 1.1), attitude and willingness
in patient care (code 1.2), attitudes and response
of doctors when facing patients’ health problems
(code 1.3) and explanation of drug information
by pharmacists (code 1.4). Meanwhile, the BPJS
group has positive gap value in all aspects of
responsiveness. This indicates the need to
improve related aspects of responsiveness,
especially non health insurance patients because
each component of this dimension has
significant correlation with patients’ satisfac-
tion. Putri also found that responsiveness was in
line with patients’ satisfaction, where the faster
the service was carried out, the more satisfied
patients would be. On the other hand, patients
become dissatisfied if the officers are not

responsive in providing services as happened at
Manukan Kulon PHC.1!

Tangiables of service includes the quality of
existing facility such as waiting room,
availability of parking space, clean medical
equipment, and clean as well as tidy staff
clothes. Parasuraman explained that the
tangibles dimension is the most important
aspect in determining service quality.
Unfortunately, the level of patients’ satisfaction
on this dimension has not been met, such as
aspects of cleanliness and appearance of officers
(code 2.1), cleanliness of waiting room (code
2.2), completeness of emergency equipment
(medical oxygen regulator, wheelchairs, etc)
(code 2.3) and availability of parking space.
(code 2.4). Clean, complete and advanced facil-
ity, such as E-health as well as the cleanliness of
existing staff can make patients comfortable so
that satisfaction will be achieved. Meanwhile,
Kitapci et al. added that patients who are not
satisfied with the public health center facility can
be caused by the waiting room which is not
regularly cleaned and the number of trash bins
is minimal so that the patient becomes
uncomfortable.1s

The assurance dimension relates to patients’
trust, such as providing guarantee if there is an
error during service, courteous and competent
staff, available medicine according to standards
and the cost of services according to the quality
received by the patient. The results obtained in
this study are correspondent with Putri who
found that these dimensions have given
satisfaction to BPJS and non-BPJS patients at
Boom Baru PHC in Palembang.1!

The empathy dimension of service quality
includes good attention from officers, good
communication between patient and staff and
the convenience provided during service in
order to understand the patients’ wishes. The
results obtained are supported by Kitapci et al.
where empathy is directly related to patients’
satisfaction. Good relation between officers and
patients will create sincere personal concern for
patients so that satisfaction will be achieved.1s

Reliability consists of appropriate, orderly,
neat and uncomplicated services and based on
the needs of patients. This study shows that BP]S
patients’ satisfaction is not achieved on this
dimension due to several complaints which
include lack of discipline in service time (code
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5.1), complicated patients’ registration (code
5.2), lack of doctor explanation about patients’
condition (code 5.3), and queue occurred during
drug collection and registration (code 5.4). This
has an effect in achieving patients’ satisfaction.
Accurate service consistency is an important
aspect of reliability. This dimension has correla-
tion with patients’ satisfaction.1617 Accurate
service on the patients’ first visit will determine
the level of patients’ satisfaction which is
supported by the ease and speed of the service.
Patients’ satisfaction that has not been achieved
in the reliability dimension of BPJS group also
occurs in other studies, such as Arma et al. This
study shows that the complaints felt by BPJS
patients include complicated patient registra-
tion, the doctor's arrival time is not on time and
queue occur during Medicine Taking and
registration.1® With the E-Health at Manukan
Kulon PHC, these problems can be overcomed by
that technology which helps the service process
faster.

These findings above have shown the
importance of knowing every dimension of
service quality on the level of satisfaction of BPJS
and non-health insurance patients. Dimension
that still have a negative average gap, such as
tangibles, reliability for BPJS patients and
responsiveness for non-health insurance
patients, need urgent improvement. In addition,
dimensions that already have a positive average
gap, such as responsiveness, assurance, empathy
for BPJS patients and tangibles, assurance,
empathy, reliability for non-healthcare patients,
are important to maintain the service quality
according to related components.

CONCLUSION AND RECOMMENDATION

The satisfaction level of Manukan Kulon PHC
patients either BPJS or non-BPJS patients is very
satisfied with only dimensions of tangibles and
empathy in the BPJS group and responsiveness
in the non-BPJS group which still does not meet
the expectations desired by the patient.
Therefore, the development of service quality
related to innovative facility such as E-Health,
speed and accuracy of BPJS services, and good
attention to patients so that the expected
satisfaction target can be achieved. Indirectly,
this will play a role in achieving the highest
degree of public health in Indonesia.
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ABSTRACT

The world situation with full of demands and limitations during
the current pandemic can bring negative impacts on family.
Family face burdens of daily needs for family life’s. Regarding to
this condition, the ideal family size which is couple who has no
more than two children, is an entity that needs to be considered
to ensure the survivability of family. This study aimed to
determine factors that related and predict the ideal family size for
reproductive age couples in East Java. This study was
quantitative study with cross-sectional approach. Data used in
this study was secondary data from the Family Data Collection in
2021. Sampling technique was saturation sampling on
reproductive age couples in 38 cities and regencies of East Java.
Dependent variable was ideal family size. Independent variable
was ideal age of marriage, participation in modern contraception,
preferences for the ideal number of children, exposure to
electronic media information, exposure to social media
information, exposure to printed media information, and
exposure to mass media information. Data analysis used multiple
linear regression test. The study result stated variables that were
related and had contribution in predicting ideal family size in
reproductive age couples were ideal marriage age (p=0.001),
participation in modern contraception (p=0.001), preference for
ideal number of children (p=0.001), exposure to electronic media
information (p=0.018), and exposure to mass media information
(p=0.009). Based on these results, it is hoped that several
intervention programs can be arranged by related institutions,
targeted in the field that are in accordance with the study results.
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INTRODUCTION

The current world situation is full of demands
and limitations. Pandemic due to corona virus
disease has become one of the triggering factors
for various changes and upheavals.12 During the
pandemic, there were restrictions in several
sectors of life such as economic, educational,
social, and environmental sectors. These
conditions bring negative impact on society and
family in particular.3

Various restrictions and changes in current
daily life conditions lead family to face the needs
and burdens of daily family life.4> In economic
sector, there have been various changes and
adjustments such as reduction in workforce,
increase in basic necessities costs, increase in
service providers expense, and reduction in
workers’ income.¢ This situation brings impact
on family’s economic condition related to its
ability to meet various needs of daily life and
increase the burden of family expenses.”

Data on a global scale shows that it had
negative cost of the global economy around 2
trillion dollars in 2021.8 1 out of 5 workers
around the world lost their job during the
pandemic.910 Healthcare costs also increased
globally. During the pandemic, there were
almost 1 billion people who spent more than 10
percent of their household budgets on
health.1112 [n Indonesia, the amount of workers
affected by the COVID-19 pandemic in 2020
were 35 million people. Economic growth in
Indonesia reached 0.5%. Poverty rate in March
2020 rose to 9.78% compared to March 2019
(9.41%). There were 70.53 percent of the
population in Indonesia claimed to experience
the decrease in income during the pandemic.
There was an increase in the number of poor
people from 3.02 million to 5.71 million people
in Indonesia during the Pandemic.13-15 In East
Java Province, there was an increase of 363.1
thousand poor people in the year before the
pandemic so that the number of poor people in
East Java during the pandemic reached 4,419.10
thousand people (11.09 percent). There were
also 5,348 workers from 210 companies that
were laid off and 32,365 workers from 555
employee companies were laid off during the
pandemic.16 In health sector, there have been
adjustments to the pandemic situation, such as
limited health services, difficulty in accessing
health facilities, and increase in health costs that

need to be paid by families as users of health
services due to the massive spread of COVID-19
virus in the society.!?

In this current condition, the ideal family size
which is couple with no more than two children
is entity that needs to be considered to ensure
the survivability of family.1819 In order to be able
to adapt with the situation due to the current
pandemic and to meet various needs of family
life, a nuclear family size which consisted of the
ideal number of children is needed. Family that
has too many children (big size family) tends to
have greater burden of living needs in various
aspects of life that need to be met during
pandemic, compared to family that has ideal
family size that consist of one or two children.20
In 2021, Indonesia had more than 10 million
families with non-ideal family size in which they
have more than two children in their family.
Those families belong to various provinces in
Indonesia including East Java. In East Java
Province of Indonesia, there were more than 1
million families that had non-ideal family size in
which they had more than two children in their
family.2! Those families with more than two
children tend to experience great challenges in
meeting families’ educational, health and
economic needs.21.22

Family tends to have ideal number of children
and form ideal family size when they are
exposed to several conditions. Couples who
marry at the ideal age tend to have careful
consideration in physical and psychological
aspects in determining their family size.23
Couples who use modern family planning
contraception also tend to have ideal number of
children by using modern contraception that
have fairly high effectiveness.2* The Amount of
children and family size can also be determined
by couples’ preference about the number of
children they want to have in their family.2s
Family exposure to information from various
media also tends to be related to the family size
formed by each family.26 Family who is exposed
to information about reproductive health, child
growth and development, the impact and
benefits of contraception, family planning, and
other various informations related to family
development tend to have ideal number of
children.27.28

Based on several previous explanations, the
ideal family size is an important thing to be



134 of 139 Dian Jayantari Putri K. Hedo, et al | MKMI | 18(4) | 2022 | 132-139

studied further in order to help family in
maintaining its life during difficult situation due
to the recent pandemic. This study aimed to find
out what factors are related and predict the ideal
family size for couples in East Java.

MATERIAL AND METHOD

This study was quantitative study with cross-
sectional design and conducted in May 2022.
Data used in this study was secondary data
gathered from the Family Data Survey of East
Java Province in 2021 who involved 6,309,132
married couples of reproductive age across 38
cities and regencies in East Java. Data were
selected through saturated sampling in which
the number of samples taken in the study were
equal to the number of total population. Data
were analyzed by using multiple linear
regression test and partial correlation test.
Univariate data was presented to determine the
frequency distribution, bivariate data was
presented to determine the correlation between
variables, and multivariate data was presented
to determine the prediction of dependent
variable based on independent variables in this
study.

The secondary data was obtained from
National Population and Family Planning Board.
The original survey which was the Family Data
Survey in 2021, had obtained ethical clearance
from the National Population and Family
Planning Board Ethical Review Committee. Since
this study was a secondary analysis and the
individual consideration such as name and
address were not included, so the institutional
review board approval was not required.

RESULTS

Table 1 showed that most of respondents
were contraception user (64.01%). Most of the
respondents were couples with children above 5
years old (70.44%). There were 87.97%
respondents with prosperous economic status
and had proper living condition (52.42%). Based
on the education, respondents who had lower
education than junior high school level were
33.31%, while the rest of them were
respondents with higher education level than
junior high school.

From Table 2, it was known that there were
two variables that had not significant correlation
with ideal family size. Exposure to social media

information (p=0.958) and exposure to printed
media information (p=0.273) had significant
levels more than 0.05 (p>0.05), it mean that
exposure to social media information and
exposure to printed media information did not
have correlation with ideal family size after the
other variables were controlled or made by
constant. Ideal age of marriage (p=0.001),
participation in  modern contraception
(p=0.001), preferences for the ideal number of
children (p=0.001), exposure to electronic
media information (p=0.018), and exposure to
mass media information (p=0.009) less had
significance level than significance value 0.05. It
meant that all these variables had significant
correlation with ideal family size.

Table 3 showed the results simultaneously
that there was significant correlation between
ideal age of marriage, participation in modern
contraception, preferences for the ideal number
of children, exposure to electronic media infor-
mation, exposure to social media information,
exposure to printed media information, and ex-
posure to mass media information with ideal
family size (p=0.001). There was strong correla-
tion between ideal age of marriage, participation
in modern contraception, preferences for the
ideal number of children, exposure to electronic
media information, exposure to social media in-
formation, exposure to printed media infor-
mation, and exposure to mass media infor-
mation with ideal family size by 99%. While the
contribution of ideal age of marriage, participa-
tion in modern contraception, preferences for
the ideal number of children, exposure to elec-
tronic media information, exposure to social me-
dia information, exposure to printed media in-
formation, and exposure to mass media infor-
mation simultaneously to ideal family size was
99%, and 1% was influenced by variables that
was not examined in this study.

From the results of data analysis, predictions
of ideal family size could be made based on the
ideal age of marriage, participation in modern
contraception, preferences for the ideal number
of children, exposure to electronic media
information, and exposure to mass media
information. Prediction through regression
equation was Y = 199,157 + 0.184 (X1 ideal age
of marriage) + 0.386 (X2 participation in modern
contraception) + 0.173 (X3 preferences for the
ideal number of children) - 0.076 (X4 exposure
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to electronic media information) + 0.096 (X5
exposure to mass media information). This
meant that if variables of ideal age of marriage,
participation in modern contraception,
preferences for the ideal number of children,
exposure to electronic media information, and
exposure to mass media information were
considered constant, the state of ideal family size
would be 199,157.

Table 1. Characteristics of Respondents

Characteristics n=6,309,132 %

Contraception Use

User 4,025,165 64.01

Not User 2,283,963 36.03
Age of Couple’s Children

Under 5 Years Old 1,868,117 29.62

Above 5 Years Old 4,441,015 70.44
Economic Status

Pre-Prosperous 759,058 12,03

Prosperous 5,550,074 87.97
Living Place Status

Proper 3,307,390 52,42

Not Proper 3,001,742 47.58
Education

Junior High School 2,101,712 33.31

Senior High School 4,207,420 66.69

Source: Secondary Data, 2021

DISCUSSION

From the results of study, it was found that
ideal family size was related and can be
predicted with ideal age of marriage,
participation in modern contraception, prefer-

ences for the ideal number of children, exposure
to electronic media information, and exposure to
mass media information simultaneously. All
these variables had significant correlation with
the ideal family size so that it can be used to
predict it. Taken together, the ideal age of
marriage, participation in modern contracep-
tion, preferences for the ideal number of
children, exposure to electronic media infor-
mation, and exposure to mass media
information serve as factors that facilitate the
existence of ideal family size in couples of
childbearing ages.

Couples who marry at the ideal age, use
modern contraception, have ideal child
preferences, obtain information from electronic
media and mass media, and tend to have ideal
number of children. The results of this study
were in accordance with study conducted by
Arsyad and Nurhayati's which stated that age at
first marriage, exposure to information media,
and preferences to have ideal number of
children are related to the number of children
owned by couples.2?

In addition, other studies also stated similar
results with the above results. This study stated
that age at first marriage, education and
information exposure, preferences to have ideal
number of children, and use of contraception
have significant correlation with couples’ ideal
number of children.3031

Table 2. Bivariate Analysis Results

Variables Control Variables Sig. R
Ideal Marriage Age (IMA) * Ideal Family Size PMC, PIN, EMI, MM], SMI, PMI 0.001 0.698
Part1c1pat.1on in Modern Contraception (PMC) IMA, PIN, EMI, MML SMI, PMI 0.001 0.914
Ideal Family Size
freference for I.deal Number of Children (PIN) IMA, PMC, EMI, MML SMI, PMI 0.001 0.596
Ideal Family Size

Exposure to Electronic Media Information
(EMI) * Ideal Family Size IMA, PMC, PIN, MM, SMI, PMI 0.018 -0.415

: . "
Exposure 'to Mass Media Information (MMI) IMA, PMC, PIN, EML SMI, PMI 0.009 0.454
Ideal Family Size
Exposure Ito Sloc1al Media Information (SMI) IMA, PMC, PIN, EMI, MMI, PMI 0.958 0.010
Ideal Family Size
Exposure to Printed-material Information IMA, PMC, PIN, EML MML, SMI 0.273 -0.200

(PMI) * Ideal Family Size

Source: Secondary Data, 2021
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Table 3. Multivariate Analysis Results

Variables p-value B Sig. R R?
Ideal Marriage Age 0.001 0.184
Participation in Modern Contraception 0.001 0.386
Preference for Ideal Number of Children 0.001 0.173
Exposure to Electronic Media Information 0.018 -0.076 0.001 0.999 0.997
Exposure to Mass Media Information 0.009 0.096
Exposure to Social Media Information 0.958 0.003
Exposure to Printed-Material Information 0.273 -0.062

B Constant: 199.157

Source: Secondary Data, 2021

Based on the results of this study, it was
known that the ideal age of marriage had
significant correlation with the ideal family size.
Ideal age of marriage is also known as predictor
of ideal family size. Couples who marry at the
ideal age tend to have ideal number of children
than couples who marry in too young or too old
ages. In couples who marry in too young ages,
the period of women pregnancy and childbirth
are more and longer because they have longer
period of fertility.

The results in this study were in accordance
with the study conducted by Susanti, et al. the
study stated that the age of marriage affects
fertility and the rate of population growth which
is the number of children owned by women of
childbearing age aged 15-49 years old.32

Based on the the results of study, it was
known that participation in modern contracep-
tion had significant correlation with the ideal
family size. Participation in modern contracep-
tion is also known as predictor of ideal family
size. Couples who use modern contraception
tend to have ideal number of children than
couples who do not use contraception. Modern
contraceptives used by couples help couples
plan and have the ideal number of children, due
to the high effectiveness of modern contracep-
tion.

The results in this study were in accordance
with the study conducted by Mursyida et al. the
study stated that contraception use affects
couples’ ideal number of children, along with the
wife's age, education, occupation. The study
stated that the use of contraception helps
couples manage the number of children in an
ideal manner.33

Based on the results of study, it was known
that preferences for the ideal number of children
had significant correlation with the ideal family

size. Preferences for the ideal number of
children are also known as predictors of ideal
family size. Couples who prefer the ideal number
of children tend to have the ideal number of
children than couples who prefer many children.
Couples who prefer the ideal number of children
tend to be able to carry out their own plan and
strategies in having children according to the
ideal number that they want in family.

The results in this study were in accordance
with previous study. The study stated that the
number of children owned by women of
childbearing age was influenced by fertility
preferences, namely the preference for the
number of children that they want to have in
their family.34

Based on the results of study, it was known
that exposure to electronic media information
and exposure to mass media information had
significant correlation with the ideal family size.
Exposure to electronic media information and
exposure to mass media information are also
known as predictors of ideal family size. Couples
who are exposed to information that is
presented through electronic media tend to have
ideal number of children than couples who do
not receive information or education. With
information and education regarding the ideal
growth and development of children, family
development, maternal reproductive health,
family planning programs, and other various
informations related to children and family, it
can support and facilitate couples in considering
the ideal number of children and forming an
ideal family size.

Results of this study were in accordance with
the study conducted by Sitorus et al. The study
stated that the number of children owned by
women of childbearing age was influenced by
exposure to information about family planning
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programs obtained from reading newspapers,
listening to the radio, and watching televi-
sion.27.28

The limitation of this study was about the lack
of further exploration and deeper research
topics with different and more holistic methods
and approaches. It is hoped that research can be
carried out with different methods and ap-
proaches such as a qualitative approach or by
using primary data that gathered directly from
the research subjects in the future.

CONCLUSION AND RECOMMENDATION

This study concluded that there were some
variables that related and had contribution in
predicting ideal family size in reproductive age
couples such as ideal marriage age, participation
in modern contraception, preference for ideal
number of children, exposure to electronic
media information, and exposure to mass media
information. Based on this study, practical
recommendation that can be proposed to the
related institutions is to arrange several
intervention programs targeted in the field that
are in accordance with these study results.

Institution may consider to arrange programs
that specifically address the issue of ideal family
size by including variables related to ideal family
size as explained in this study. Interventions
related to ideal marriage age, participation in
modern contraception, preference for ideal
number of children that can be proposed are to
intensify family preparation and planning
programs through education, socialization, and
intensive assistance directly by field workers or
indirectly based on digital platforms. The
intervention can be started from the initial phase
by targeting teenagers and prospective brides,
couples of childbearing ages, and pregnant
women. Interventions related to exposure to
electronic media information, and exposure to
mass media information that can be proposed
put target on institution’s digital content in
which the digital content can be made and
contain massive education and socialization
about family planning, delivered in creative and
variative ways in terms of display, means of
delivery, and the content itself.
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ABSTRACT

The number of work accidents in Indonesia and in the world is
quite high, particularly in the mining sector. One of the factors
that cause occupational accidents is poor sleep quality. Therefore
good quality sleep is needed to reduce the risk of accidents. This
study aims to describe the sleep quality of mining workers based
on age, occupational category, and Body Mass Index (BMI). The
research uses a descriptive design with a cross-sectional method.
Data was collected from PT Borneo Indobara in 2020, as many as
120 workers. PSQI (Pittsburgh Sleep Quality Index) is used as an
instrument. Then, sleep quality was reported in age, BMI, and
occupational categories. The result shows that workers at PT
Borneo Indobara are dominated by the age range of 21-40 years
old (80%), working as operators (70.83%), and having normal
BMI (56.67%). Most of the poor sleep quality is experienced by
the worker with age range 18-20 years old (90.91%), working as
aleader/officer (100%), and obesity as a BMI category (88.89%).
Most of PT. Borneo Indobara employees have poor sleep quality
based on the PSQI score, so that the management of PT. Borneo
Indobara can use this research as employee evaluation data and
can prepare treatment for the employees.
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INTRODUCTION

Sleep is an unconscious state that can be
awakened by sensory or other stimuli.! Healthy
sleep consists of many dimensions, including
adequate duration, good quality of sleep,
appropriate timing, and the absence of sleep
disturbances.2 Good sleep quality is one of the
important factors that contribute to physical
function, psychological well-being, and quality of
life. Sleep quality can be divided into objective
and subjective sleep quality. Indicators of good
subjective sleep quality can be seen from shorter
sleep latency, adequate total sleep time, reduced
wake-up time after sleep onset, and wakefulness
during the day. The good subjective sleep quality
can be measured with various instruments, one
of them is the Pittsburgh Sleep Quality Index
(PSQD).3 The PSQI consists of 19 questions,
included in seven components to evaluate sleep
quality and disturbances in the past month. The
PSQI itself was developed by Buysse et al.#
Various factors affect sleep quality including
physiological, psychological, and environmental
influences,> such as age, job category, and Body
Mass Index (BMI).

In general, everyone needs adequate sleep
about 7-8 hours per day as a homeostatic
process. Lack of sleep at night is associated with
daytime sleepiness, health problems, and safety
concerns.t A survey in America shows that 26%
of workers experience excessive sleepiness
during the day that interferes their daily tasks. A
study of the relationship between Obstructive
Sleep Apnea (OSA) and occupational accidents
showed that OSA was the cause of daytime
sleepiness increasing the work accidents by
twofold.6 In the mining industry alone, according
to data from the US Bureau of Labor Statistics
(BLS) during 2010, there were fatal work
accidents that caused 172 deaths and 15.500
accidents.” Based on the 2019 Performance
Report of the Ministry of Energy and Mineral
Resources, in 2019, mining accident data in
Indonesia reached 157 cases with 24 cases
causing death.8 A study of sleep quality in truck
drivers shows that good sleep quality is
necessary and very important driving jobs, a
kind of job that also exists in coal mining.
Another study at a company in Kalimantan,
Indonesia, shows that there is a relationship
between sleep quality, fatigue, and work
safety?10 where fatigue is most likely to cause
accidental death since fatigue impare alertness

and the ability to move safely.!l! These
occupational accidents and work-related
illnesses can have an impact on an individual's
economic, physical and emotional well-being. In
addition, work accidents also affect productivity,
economy, and society at large.12

The data shows a high rate of work accidents,
especially in mining workers, where one of the
factors that can cause work accidents is poor
sleep quality, there has been no research on the
sleep quality profile of mining workers in
Indonesia. Thus, this study aims to describe the
sleep quality of mining workers based on age,
job category, and Body Mass Index (BMI).

MATERIAL AND METHOD

This study uses a descriptive design with a
cross-sectional method on 120 mining workers
of PT Borneo Indobara. The data used is a
population sample. The inclusion criteria of the
data are male workers with a minimum work
duration of one month and filling out a complete
questionnaire. The type of work carried out by
mining workers at PT. Borneo Indobara is an
exploration to find new mining points. After
excavation, mining products are delivered to
ports until they are distributed via large ships.
All types of work use heavy equipment such as
excavators, dump trucks, heavy dump trucks,
and truck loads. All the work is made in two
shifts, morning and night with three days of
every week with one day off when changing
shifts (each shift last for about eight to eleven
hours per day).

The instrument used in this study was the
Indonesian version of the PSQI (Pittsburgh Sleep
Quality Index) questionnaire which has been
validated. The questionnaire consists of 19 self-
answered questions. These nineteen questions
have seven components in which each
component has a value ranging from 0-3 (0 = no
difficulty, 3 = severe difficulty). This component
contains subjective sleep quality, sleep latency,
sleep duration, sleep efficiency, sleep
disturbances, use of sleeping pills, and daily
function disturbances. After that, the score for
each component will be calculated to produce a
global PSQI score with a range of 0-21.34 Data
were analyzed using Microsoft Excel software in
which the results are grouped into two, a total
score of <5 (good sleep quality) and a total score
of > 5 (poor sleep quality) based on gender, age,
occupational category, and BMI. Also, this study
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got approval from the Health Research Ethics of
Universitas Padjajaran with ethical number
939/UN6.C.6.1/TU.00/2021.

RESULTS

This study involved 120 mining workers at PT
Borneo Indobara as research subjects.
Information on respondent characteristics used
in this study was age, job category, and BMI. The
description of the characteristics and sociode-
mography of the respondents is presented in
Table 1. The Table 1 shows that the mining
workers at PT Borneo Indobara are dominated
by men with the highest age range 21-40 years
old (96 people or 80%), followed by 18-20 years
old (11 people or 9.17%), then > 40 years old (13
people or 10.83%). Based on the job category,
there are 85 people (70.83%) worked as
operators, 18 people (15%) as mechanics, 13
people (10.83%) as supervisors, and 4 people
worked as leaders/officers (3.33%). For the BMI
group, more than half of the workers have a
normal BMI (68 people) and the fewest are
workers with obesity with 9 people (7.50%).

The PSQI data were obtained based on 19
questions: usual bedtime, the time needed to fall
asleep (less than 30 minutes or not), usual
waking up time, hours of actual sleep, waking up
in the middle of the night, waking up to use the
bathroom, unable to breathe comfortably,
coughing or snoring loudly, feeling too cold or
too hot, having bad dreams, having pain, self-
rate of the overall sleep quality, using medicine
to sleep, trouble to stay awake while doing a
daily activity, less motivated to get things done,
and having a bed partner/roommate or not. The
results displayed are based on the PSQI scoring
system. In this study, we only describe sleep
quality based on the PSQI scoring system.* Based
on Table 2, the result represents the mining
workers at PT. Borneo Indobara are dominated
by poor sleep quality workers that is as many as
92 people, while workers with a total PSQI score
of > 5 who have good sleep quality are only 28
people.

From Table 3, it is clear that all age range
categories have poor sleep quality based on the
age distribution. The age range of 18-20 years

old has the highest percentage of poor sleep
quality (90.91%) compared to the other age
categories. Meanwhile, those with age > 40 years
old have the highest percentage of good sleep
quality (30.77%) compared to the age range of
18-20 years old or 21-40 years old. It is also
found that all occupation categories are
dominated by poor sleep quality. The highest
percentage of bad sleep quality is in the
leader/officer category compared to operator,
mechanic, or supervisors where all of them have
poor sleep quality (100%). The occupation
category that has the highest percentage of good
sleep quality is the supervisor's job category
(30.77%). Based on the Body Mass Index (BMI),
all BMI categories are mostly dominated by poor
sleep quality worker in which the percentage of
poor sleep quality is mostly owned by obese
workers (88.89%), while the percentage of good
sleep quality is mostly in the overweight
category of workers (28.13%).

Table 1. Charachteristics of PT. Borneo

Indobara Workers
Variable n=120 %

Gender

Male 120 100
Age

18-20 Years Old 11 9.17

21-40 Years Old 96 30

> 40 Years Old 13 10.83
Type of Occupation

Operator 85 70.83

Mechanic 18 15

Supervisor 13 10.83

Leader/Officer 4 3.33
Body Mass Index (BMI)

Underweight (<18.5) 11 9.17

Normal (18.5-24.9) 68 56.67

Overweight (25-29.9) 32 26.67

Obese (230) 9 7.50

Source: Primary Data, 2020

Table 2. Sleep Quality Distribution Based on

PSQI Score
PSQI n=120 %
Good (<5) 28 23.33
Poor (>5) 92 76.67

Source: Primary Data, 2020
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Table 3. Sleep Quality Frequency Distribution of Mining Workers Based on Gender, Age, Type of
Occupation, and BMI

. Sleep Quality
Variable Good (PSQI Total Score < 5) Poor (PSQI Total Score > 5)
n %" n %"

Age

18-20 Years Old 1 9.09 10 90.91

21-40 Years Old 23 23.96 73 76.04

> 40 Years Old 4 30.77 9 69.23
Type of Occupation

Operator 21 24.71 64 75.29

Mechanic 3 16.67 15 83.33

Supervisor 4 30.77 9 69.23

Leader/Officer 0 0 4 100
Body Mass Index (BMI)

Underweight (< 18.5) 2 18.18 9 81.82

Normal (18.5-24.9) 16 23.53 52 76.47

Overweight (25-29.9) 28.13 23 71.88

Obese (= 30) 1 11.11 8 88.89

Source: Primary Data, 2020

*Notes: In Table 3, the result of the percentage is obtained based on segmental calculation. For example, in BM],
the percentage of obese respondents with poor sleep quality is calculated by:

Number of Obese Respondents with Total Score > 5 or Having Poor Sleep Quality

X 100%

All Obese Respondents
then the calculation becomes gx 100% = 88.89%. Likewise for other variables, it is also used the same

calculation.

DISCUSSION

The results show that the majority of PT
Borneo Indobara workers have poor sleep
quality. This is due to various factors, some of
them are age, job category, and BMI which can be
seen in Table 3. Regarding the age category, the
highest percentage of poor sleep quality is in the
age range of 18-20 years old. This result is
consistent with the research conducted by Song
et.al in which the percentage of poor sleep
quality is higher in the age category of < 29 years
old rather than in the age category of > 40 years
old.13 Although it requires further research, one
of the possible factors of these workers having
poor sleep quality is due to electronic media
used. Adolescents and young adults live in the
digital era in which the use of electronic devices
can interfere sleep, either directly or indirectly.
Teenagers or young adults stay up late just
enjoying their life with gadgets like chatting,
playing games, or being online.!* The using of
electronic device at 8-10 hours or close to
bedtime indicates that teenagers and young

adults are exposed to light from gadgets before
bedtime. Exposure to blue-light, which is short-
wavelength light from electronic devices such as
smartphones, tablets, or computers, is similar to
exposure of the sunlight in the morning.’> When
a person used electronic devices at the wrong
time, such as when going to sleep, it can disrupt
circadian rhythm by causing melatonin
suppression due to exposure to light, causing a
person to take longer to fall asleep and reduce
total sleep time.’s The more time spent on
electronic devices, the greater the decline in
sleep duration and quality.15 Other studies state
that people with 46 years old have a higher
percentage of poor sleep quality than those with
18-45 years old.16 Sleep quality generally
declines with age, especially in terms of sleep
efficiency. Poor sleep is most common in older
adults.1” Older people are likely to experience all
the symptoms of poor sleep except daytime
dysfunction. Since older adults may have
reached retirement age, they tend to be more
flexible to adjust daytime activities to their
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energy levels compared to  working
individuals.!8 One of the hormones that play an
important role in maintaining circadian rhythms
and sleep is melatonin.1® Melatonin itself begins
to appear about 2-3 months after the baby is
born where the peak of its production at the age
of 2-4 years old. The concentration of melatonin
in the blood then declines until puberty, when
there is a signal to start of puberty. The steady
decline in melatonin reaches levels in adults
starting after puberty until late adolescence.
Melatonin levels are stable at the age of 21-40,
then there is a significant decline at the age of 40.
People with age > 90 have melatonin level less
than 20% compared to young adults.20.21

Based on BMI, people with obesity have the
highest percentage of poor sleep quality. These
results are consistent with research conducted
on hospital employees in Turkey,?2 where the
percentage of poor sleep quality is high in the
obesity category. The study also explains the
BMI value of respondents with poor sleep
quality is higher. Other studies have also shown
that increasing BMI is associated with poor sleep
quality and short sleep duration and poor sleep
quality is associated with obesity.23 It is because
lack of sleep can disrupt hormone levels such as
leptin and ghrelin that affect glucose
homeostasis and hunger regulation.23.24
Individuals with poor sleep quality are more
likely to eat or snack when they wake up at night
because their wake-sleep cycle is disturbed so it
will cause an increase in BMI following the rising
energy intake.22 In obesity, there are fat deposits
in the upper respiratory tract which narrow the
respiratory tract which can cause collapse and a
decrease in muscle activity that causes hypoxia
and susceptibility to Obstructive Sleep Apnea
(OSA). This hypoxia will result in a decrease of
oxygen in tissues and blood vessels and can
cause sleep disturbances during breathing.2526
Weight gain can increase the risk of OSA in
healthy people and can accelerate the
development of OSA, especially in overweight
patients.2”

In the type of occupation category, it was
found that the leader/officer has poor sleep
quality with the highest percentage compared to
operators, mechanics, and supervisors. The type
of worker itself is divided into white-collar and
blue-collar. Blue-collar workers have physically
demanding jobs and work in unfavorable

conditions such as monotonous and repetitive
work. They also require to lift heavy loads and to
work in shifts. On the other side, white-collar
workers have jobs that are mentally and
emotionally demanding and usually do not work
in harsh conditions and psychosocial stress, such
as irregular and long working hours, full of
pressure, and others. According to Sun et al,
blue-collar workers have shorter sleep duration
and decreased sleep quality than the white collar
one.28 Other research also states that white-
collar workers are more physically inactive
because their jobs tend to be sedentary passive
behavior compared to blue-collar workers in
which physically active workers have lower
stress levels?® and high work stress can cause
poor sleep quality.3031 All of these work requires
high concentration and good physical fitness
physically, emotionally, and to some extent,
spiritually. That is why good quality sleep will
greatly support the physiological process of
recovery after doing the work.

The limitation of this study is that the number
of respondents' sociodemographic distribution
is not evenly distributed so it cannot describe
the overall sleep quality of mining workers. Also,
since this is a descriptive study, the information
that leads to the conclusion of why mining
workers have poor sleep quality is not really
adequate. Thus, it still requires further analytical
research on the specific factors that cause poor
sleep quality in mining workers.

CONCLUSION AND RECOMMENDATION

Workers at PT. Borneo Indobara in 2020
majority has poor sleep quality. Most of the poor
sleep quality is experienced by those who are
18-20 years old, working as the leader/officer,
and having obese. For this reason, the
management can use this research as employee
evaluation data and prepare treatment for
employees at PT. Borneo Indobara that has poor
sleep quality, so the risk of occupational
accidents can be reduced. It is necessary to
conduct further studies on the analysis of factors
that affect sleep quality and its relationship to
productivity, health, and safety.
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ARTICLE INFO ABSTRACT

COVID-19 exhibits a wide variety of symptoms, ranging from
mild, moderate, severe, and critical respiratory dysfunctions up
to death. Therefore, this study aimed to examine the
demographic, clinical, and laboratory profile of COVID-19
patients admitted to Udayana University Hospital, Bali, during
the first three months of the pandemic. Data were collected from
the electronic medical records of 236 patients hospitalized from
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ggvj ID(TI;‘?: April to June 2020. The samples had a mean age of 40 years old,
. ’ L and they consisted of 58.50% male. Based on the records, the

clinical characteristics; . e

epidemiology: common clinical characteristics included fever (52.5%) and
p &Y cough (47.5%), followed by less common traits, such as sore

laboratory;

throat (18.2%), dyspnea (10.2%), flu (8.9%), and headache
(3.8%). Laboratory results during admission showed an average
lymphocyte count of 2.16 + 2.19 x 109 cells/L and a neutrophil-
lymphocyte ratio of 3.02 + 3.41. The majority of patients were
private corporation employees (30.51%), followed by migrant
workers (21.19%). Furthermore, a fatality rate of 1.69% was
recorded in the study hospital. These results were expected to
provide epidemiological knowledge of COVID-19 patients, which
can help clinicians to anticipate possible outcomes during
treatment.
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INTRODUCTION

SARS-CoV-2 is a newly discovered zoonotic
pathogen with various clinical symptoms
ranging from the common cold to severe
respiratory dysfunctions.! In December 2019,
the first outbreak emerged in Wuhan, China,? but
the origin of the virus is still unknown.
Furthermore, the authorities found that all the
‘initial’ patients had contact with the Wuhan wet
market. After this discovery, the government
sealed off the market to prevent possible mass
transmission in the region, specifically to people
planning to shop in the area. The virus was then
officially named SARS-CoV-2 a few months after
its identification by Chinese healthcare
authorities.

This virus has a high reproductive rate and is
easily transmitted to other people. After a few
months of its discovery, the World Health
Organization (WHO) declared COVID-19 a Public
Health Emergency of International Concern, and
imperatively coordinated a global response to
overcome the outbreak* It later became a
pandemic, as CDC stated that a pandemic refers
to ‘an epidemic spreading over several countries
or continents, usually affecting a large number of
people.5 Based on an in-depth study, COVID-19
was reported to be spread through human-to-
human transmission via droplets, aerosol, or
fomite. A previous study revealed that the virus
has a mean incubation period of 6.4 days with a
basic reproduction number of 2.24-3.58.6

COVID-19 can induce critical conditions in
elderly patients as well as those with systemic
comorbidities. Although the disease is highly
infectious and still yet to be fully comprehended,
data from WHO-China Joint Mission showed that
approximately 80% of cases were in the “mild to
moderate” categories. These levels of severity
are often not life-threatening and do not require
hospitalization. However, patients can still
spread the virus to others, indicating that self-
quarantine is mandatory. This home-care
isolation is an important strategy to effectively
prevent outbreaks and lower the rate of
infection among aged people and patients with
comorbid. The strategy involves providing space
and resources in hospitals to people showing
severe symptoms, which require active
supervision.! In cases where patients are
advised to undergo home-care isolation, a close

monitoring system and the readiness of
emergency medical services need to be tested.
Several studies showed that the majority of the
cases had ‘omittable’ mild to moderate
symptoms combined with a high reproduction
number. This indicates that outbreak
containment without strict social restrictions
and extensive tracing is relatively impossible.

The first two COVID-19 cases in Indonesia
were announced by the President on March 2,
2020, followed by the appearance of more
positive patients, and this overwhelmed medical
facilities. An effective decision regarding the
management of the patients, specifically those in
need of hospitalization, is crucial, considering
the limited resources available.2 Therefore, this
empirical study aims to examine the epidemio-
logy, clinical features, and management of all
confirmed COVID-19 cases in Udayana
University Hospital, Bali, Indonesia. The study
hospital serves as a tertiary healthcare facility,
which receives patients with the worst clinical
severity within the area. Deep knowledge about
these severe cases is expected to help clinicians
in day-to-day practice in anticipating the worst
possible outcomes during treatment.

MATERIAL AND METHOD

This study analyzed secondary data from
electronic medical records of all 236 confirmed
COVID-19 patients admitted to Udayana
University Hospital, including deceased and
discharged, by the end of June 2020.
Furthermore, this report comprised the epide-
miological, clinical, laboratory, and radiological
characteristics, as well as the outcome of
patients. It also comprised of the treatments
given during admission and discharge, including
antiviral therapy, antibiotics, anticoagulant, and
ventilator support.

A descriptive analysis was carried out using
SPSS Statistics 25 to present the final results of
data collected during this study. All data were
presented in numbers (percentage) or mean
with standard deviation. Furthermore, ethical
approval was obtained from the ethics
committee of Udayana University with reference
number 1010/UN1422VII14/LT/2020. Infor-
mation about the subjects was kept highly
confidential and only used in line with the ethical
guidelines.
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RESULTS

A total of 236 samples were included in the
study over a year from April to June 2020.
Patients were aged 18 - 75 years with a mean
age of 40 years (SD * 14.25). The results showed
that males were more prevalent, and accounted
for 58.5% of all patients admitted, as shown in
Table 1. Furthermore, the majority of the
samples in this study were Indonesian,
accounting for 98.3% of the total population.

Udayana University Hospital was dedicated as
a referral healthcare facility for isolating and
treating COVID-19 patients. In the early three
months of the pandemic, the hospital received
patients from every regency in Bali with the
majority coming from Denpasar (35.1%),
followed by Badung (15.9%) and Bangli
(11.9%). However, it is important to note that
there were 50 international migrant workers,
specifically from countries, such as America and
[taly. They then spread to all regencies on the
island, including Bangli (20%), Gianyar (14%),
Buleleng (12%), Denpasar (12%), Karangasem
(12%), Badung (10%), Klungkung (8%),
Tabanan (6%), and Jembrana (4%), as shown in
Figure 1.

Table 1. Demographic Profile of Patients

Characteristics n=236 %
Age Group (Years)
18 -20 4 1.70
21-40 125 53.00
41-60 80 33.90
> 60 27 11.40
Gender
Male 138 58.50
Female 98 41.50
Occupation
Private Employee 72 30.50
Migrant Worker 50 21.20
Healthcare Provider 23 9.70
Housewife 19 8.50
Public Worker 14 6.40
Traditional Market Seller 11 5.10
Student 9 3.80
Entrepreneur 8 3.40
Retired 7 3.00
State-Owned Corporation 4 1.70
Employee
Driver 3 1.3
Others 13 5.5

History of International
Travel 14 Days Prior to

Admission
Yes 57 24.2
No 179 75.8

Source: Primary Data, 2022

Udayana University Hospital
Jimbaran, Badung

Source: Primary Data, 2022
Figure 1. District Origins of COVID-19 Patients
Admitted to Udayana University Hospital
Between April to June 2020

By the end of June 2020, a total of 232 patients
had recovered, while 4 died. Various
comorbidities contributed to the deaths of these
4 patients, including a 53-year-old female with
Congestive Heart Failure (CHF); a 64-year-old
male with severe comorbid pneumonia; a 62-
year-old male with Coronary Artery Disease
(CAD) and pneumonia; and a 59-year-old male
with severe pneumonia and Type II Diabetes
Mellitus, as shown in Table 2.

Table 3 shows the laboratory profile of
patients admitted to Udayana University
Hospital workers the first three months of the
COVID-19 pandemic. Furthermore, all results
were generally within the normal range.

Figure 2 shows the number of returning
international migrant workers as well as the
local community transmission between COVID-
19 patients admitted to Udayana University
Hospital during first three months of the COVID-
19 pandemic.

Transmission

Returning Interational Migrant
Workers

Frequency
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oz0z-IeNzz
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Admission Date
Source: Primary Data, 2022
Figure 2. Number of Returning International
Migrant Workers and Local Community
Transmission between Patients
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Table 2. Clinical Profile of Patients

Characteristics n=236 %
Symptoms
Fever 124 52.50
Cough 112 47.50
Chest tightness 24 10.20
Sore throat 43 18.20
Cold 21 8.90
Headache 9 3.80
Anosmia 9 3.80
Muscle ache 7 3.00
Diarrhea 1 0.40
Comorbidities
Hypertension 22 9.30
Type 2 Diabetes Mellitus 19 8.10
Heart Problem 6 2.50
Malignancy 1 0.40
HIV 1 0.40
No Comorbidities 194 82.20
Therapy
Vitamin C 236 100
Azithromycin 100 42.40
Chloroquine 58 24.60
Levofloxacin 41 17.40
Oseltamivir 35 14.80
Anti-Coagulant 17 7.20
Tocilizumab (anti IL-6) 7 3.00
Ritonavir/Litonavir 3 1.30
Plasma Convalescence 1 0.40
Hospitalization
< 14 days 128 54.20
> 14 days 108 45.80
Discharge Condition
Recover 232 98.30
Died 4 1.70

Source: Primary Data, 2022

Table 3. Laboratory Profile of Patients

Parameter Value (Mean+SD)
Hb (g/dL) 13.93 +1.69
Hct (%) 42.44 +22.71
White Blood Cells (x 109 cells/L) 7.52 +2.64
Lymphocyte (x 109 cells/L) 2.16 £2.19
Neutrophil Lymphocyte Ratio 3.02+341
Neutrophil (x 109 cells/L) 4.86 +4.59
Platelet (x 109 cells/L) 256.45 +90.77
AST (U/L) 36.14 £ 28.06
ALT (U/L) 39.22 £29.54
BUN (mmol/L) 11.88 + 6.59
Serum Creatinin (mg/dL) 0.58 £ 0.14

Random Blood Sugar (mg/dL) 113.64 +37.62

Source: Primary Data, 2022

DISCUSSION

During the early stages of the pandemic,
transmissions to and between medical workers
spiked due to poorly imposed large-scale
emergency biosecurity protocols within the
medical environment and the community.*
There was also a national lack of disposable
Personal Protective Equipment (PPE), as well as
advanced screening, diagnostical, and therapeu-

tical medical equipment in regional hospitals
due to a large patient influx to tertiary care
hospitals around Bali. Furthermore, an
ameliorated nationwide warning made by the
ministry of health shaped the public perspective
on the outbreak.3

After the first case, the Indonesian
government implemented large-scale social
restrictions by the end of March 2020.7 It was
believed that during this period, there were few
local transmissions in Bali. This was because the
majority of patients admitted were migrant
workers returning from other countries,
indicating that the transmission occurred while
working overseas. The international viral
spreading was the most critical factor,
specifically in a situation where tracking and
testing were limited. After the discovery of
transmission through migrant workers, airports
were closed to further prevent the spread of the
virus by hindering the entrance of potential
carriers from other regions.8 However, by the
end of May, travel restrictions were lifted, and
this triggered a serious increase in the number
of cases presented in June. Local transmissions
were often seen at offices due to a change of
setting to work-from-office, thereby forming
new clusters.

The characteristics obtained in this study
showed that travel and large-scale social
restrictions influenced the number of cases.
Close monitoring and large-scale restriction
have been proven to lower the number of
affected patients in the nation. The fluctuation of
patients based on two major professions was
presented in Figure 2. The graph showed that
the first peak transmission of COVID-19 in April
was mainly from returning migrant workers,
and the second was from office employees,
indicating local community transmission. During
this period, COVID-19 had received a bad stigma
from the population, and tracing had become an
extensive project. This was because people were
trying to hide their symptoms, thereby lying to
healthcare and tracing workers. These factors
made the contact tracing ineffective, and the
testing of patients was not massive and
extensive.

During the early phases of the COVID-19
pandemic, regional hospitals in all regencies
were not ready and well-equipped to handle the
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patients. Consequently, all COVID-19 cases were
referred to Udayana University Hospital, which
was dedicated by the government as a referral
healthcare facility. The results showed that the
majority of patients were from Denpasar, where
they lived in highly-dense areas. A high number
of cases were also recorded from Badung and
Bangli.

This study revealed that most of the patients
were admitted, tested, or seek proper medical
treatment five to six days after the onset of
symptoms. This factor was the constant
elevation of cases, where pre-symptomatic could
also spread the virus. An alternative argument
proposed that this behavior was a form of denial
from suspects, where they could not accept the
possibility of being infected with COVID-19 due
to the fear of shunning or isolation from social
groups.210 This poses an obstacle to effective
tracing, hence, there is a need to educate the
community and straighten the negative stigma
directed at patients.

Although the number of cases was elevating
during the study period, the results showed a
very low fatality rate of 1.6%. This was because
the majority of patients were in their productive
years (non-elderly), as well as only had mild to
moderate symptoms and fewer comorbidi-
ties.611 Furthermore, the most common clinical
features were cough and fever. All four fatal
cases in this study showed severe symptoms as
well as comorbidities, which required ventilator
support. This finding is in line with a previous
study that COVID-19 was only exceptionally
deathly when the infection was severe, and
patients with mild to moderate symptoms had a
higher chance of recovery. Several studies
revealed that infected people with comorbidities
had a CFR of 1-3%.1213 A dangerous interaction
between COVID-19 and systemic conditions,
such as diabetes mellitus, hypertension, as well
as cardiovascular and pulmonary diseases, was
reported to increase the risk of disease
progression, eventually leading to death.14-16

This study has several limitations, which are
related to selection bias. Furthermore, a report
from a single data gathering site did not provide
complete knowledge and cannot be generalized
to the whole community.

CONCLUSION AND RECOMMENDATION

In the first three months of the COVID-19
pandemic in Bali, most of patients treated in
Udayana University Hospital were male and
private employees aged 21-40 years old with no
history of international travel 14 days before
admission. Furthermore, the majority had
symptoms, such as fever (52.50%) and cough
(47.50%). The duration of hospitalization was
almost evenly spread between < 14 days
(54.20%) and >14 days (45.80%) with a case
fatality rate of 1.70%. Further studies are
advised to involve more hospitals/data-
gathering sites to minimize selection bias.
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ABSTRACT

Drinking Water Depot (DWP) offers cheap and affordable
drinking water, so it becomes an option for the society. However,
the large number of public interest is not accompanied by
qualified water quality. The test result by Bandung Public Health
Office on DWP quality indicated that 55.22% were not eligible.
The study aimed to determine the effective disinfection method
to reduce microbiology in Reverse Osmosis (RO) and Non-RO
methods. It was an analysis with a cross-sectional design. The
population was all DWPs in Bandung and obtained 659 DWPs as
samples. Sampling used two different tests and obtained 30
samples consisting of 30 DWP using RO and 30 Non-RO in
average. Data analysis was done through univariate and bivariate
using Wilcoxon Rank Sum test. The analysis result showed that
polluted water raw quality was 48.33%; the bacteria reduction
by RO method was 100% and Non-RO was 43.33%. The bivariate
analysis resultindicated that p-value was 0.033 which means that
there was a difference between disinfection method using RO and
Non-RO with the coliform presence. The RO disinfection is the
best method which was able to be used by DWP owners. Thus, the
society is suggested to choose DWP using RO disinfection method
which verified by Public Health Department.
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INTRODUCTION

Drinking Water Depot (DWP) is a business
entity that manage drinking water for society’s
needs in bulk. DWP was established during
economic crisis in 1998 to answer the problem
of high demand for bottled drinking water. The
society began to seek the alternative source of
cheap water to meet the drinking water needs.
DWP has grown rapidly and reached 659 DWPs
in Bandung since 2017. The result of test
conducted by Bandung Public Health
Department indicated that from 134 DWPs,
there were 74 DWPs (55.22%) contaminated
with coliform and E. Coli.!

Several factors affecting DWP drinking water
quality are sanitation hygiene, raw water, and
disinfection method. The hygiene standard is
influenced by DWP location which must be
pollution free, the quality of DWP equipment,
clean and healthy behavior as well as procedures
of DWP processing conducted.?

The treatment process determines the water
quality which will be consumed, except water
spring. DWP processing includes filtration and
disinfection.3 Filtration is a separating process of
suspended contamination and colloidal mixture
including microorganisms. Meanwhile, disinfec-
tion is to eradicate pathogens. There are several
methods used by DWP including using ozona-
tion, ultraviolet, and reverse osmosis. Disinfec-
tion using ozone (03) takes place in the ozone
mixing tank at least 0.1 ppm and the residual
ozone immediately after filling is 0.06-0.1 ppm.
Oxidizing ability of Ozone can kill various
microorganisms, such as Escherichia bacteria,
Salmonella enteritidis, and other pathogenic
bacteria. Ozone will destroy as well as kill the
outer microorganism cells (cell lysis).*

In addition to using ozone, disinfection is able
to be conducted by Ultraviolet (UV) with a
wavelength of 254 mm or a power of 2.537
degrees Angstrom can eradicate microorganism
in 1 second. The disinfection quality using UV is
strongly influenced by the water speed, the
capacity or UV volume and the lamp intensity.>

Reverse Osmosis (RO) is the most promising
membrane technology in reducing organic micro
pollutant from drinking water treatment. RO
filter becomes one of the most reliable filters.
This process is able to remove about 80 to 99.8%

of contaminants contained in water. RO process
uses high pressure, so the water can pass
through the membrane. The RO membrane
density is 0.001 micrometer.6 The osmotic
pressure used in combination with other
technology enables the water filter to produce
the best healthy water. However, there is still
thing that make it less effective in terms of time.
Since the membrane in this technology is micro,
the water which came out is also small. So,
clogged membrane, dirty membrane, and
broken membrane often occur.”

As demand for drinking water increases, the
society takes advantage of DWP existence. In
addition to being efficient and easy to get, the
price is also affordable. The poor quality of
treated water at the drinking water depot will
affect the health status of people in the drinking
water depot environment. So, it is the
background for the growth and development of
DWP, especially in Bandung city. The purpose of
this study was to analyze the quality of the raw
water sources used by drinking water depots,
determine the most effective disinfection
method to reduce coliform bacteria and provide
advice to drinking water depot entrepreneurs
regarding the selection of disinfection method.

MATERIAL AND METHOD

The study used quantitative with a cross
sectional design to find out the comparison of
using RO and Non-RO method on microbiologi-
cal quality at DWPs. It was carried out at all
Public Health Center in Bandung. There were
659 drinking water depots registered in all
public health centers as the populations.

Samples were obtained through the results of
calculation using the two-average difference test
formula, then obtained sample size of 30
samples which consist of 30 DWPs using the RO
disinfection method and 30 non-RO DWPs. The
inspection method used was a membrane where
the raw water and drinking water were passed
into a membrane filter for 100 ml. The analysis
technique used Wilcoxon Rank Sum Test.

Data were obtained by taking samples of raw
water and water from the DWP processing pro-
cess and then taking them to the laboratory for
immediate examination. Water sample taken
was 100 ml using sterile plastic. Then, labora-
tory test was done using membrane method,
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namely raw water or drinking water was passed
into a membrane filter. After that, it was incu-
bated for 24 hours at 37°C. Laboratory measure-
ment data were analyzed with application com-
puter using Wilcoxon Rank Sum Test analysis
and presented in the table. The use of Wilcoxon
Rank Sum Test as statistical analysis is because
the data is not normally distributed and the
measurement results for the independent varia-
bles contain categorical data and there is nu-
merical data for the dependent variable. It was
conducted from July to August 2020 in Bandung
City.

RESULTS

The field observation result showed that
average number of DWP employees were 2-3
people with percentage of 66.67%. It indicated
that DWPs in Bandung did business for a long
time which is 7% DWP have operated more than
10 years. There are 3 types of raw water sources,
namely spring, Perusahaan Daerah Air Minum
(PDAM), and well water (Table 1). Most owners
of DWP used spring water (76.67%), but
laboratory result showed Perusahaan Daerah Air
Minum (PDAM) has the best quality (Table 2).
The lack of DWP oversight by related offices is
indicated with business license ownership by

35%, proper hygiene sanitation issued by public
health department or local port health office by
30%, an overview of DWP production flow by
30%. The owner compliance levels in checking
DWP microbiological quality every 3 months are
30% and 6 months is 41% (Table 1).

The laboratory examination result presents
that microbiology in DWP raw water with spring
is 56.67%, well water is 100%, and PDWP is 75%
(Table 2). Then, DWP examination indicates that
it used RO disinfection method and it is 100%
eligible, while DWP using Non-RO is only
43.33% qualified (Table 3). The bivariate
analysis result indicates that p-value is 0.033 for
coliform which means that there is a difference
disinfection method using RO and Non-RO on
bacteria of 60 samples which have been tested in
laboratory (Table 4).

Table 4 indicates the result of two different
tests of average between Drinking Water Depot
using RO and Non-RO disinfection method in
reducing microbiological numbers in drinking
water. The p-value for the presence of coliform
and E. coli are 0.000. it can be concluded that
there is a significant difference between
Drinking Water Depot using RO and Non-RO
disinfection method.

Table 1. Characteristics of Drinking Water Depot (DWP)

Characteristic RO Non-RO %

Number of Employees

1 Person 0 9 15

2 People 22 18 66.67

>3 People 8 3 18.33
Business Length (Years)

<5 17 12 48.33

5-10 11 13 24

>10 2 5 11.66
Raw Water Source

PDAM 9 3 20

Spring Water 19 27 76.67

Well 2 0 4
Ownership

Business License 14 7 35

Sanitary Hygiene Certificate 10 8 30

Standard Operational Procedure 2 5 11.67

Production Flow 10 8 30
Laboratory Test

Last 3 Months 10 8 30

Last 6 Months 16 9 41
Information

Participate Counselling 19 16 58.33

Get Guidance 16 13 48.33

Drinking Water Depot Management 18 18 60

Source: Primary Data, 2020
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Table 2. Raw Water Quality

Perusahaan Daerah

. Air Minum (PDAM) Spring Water Well Water
Indicator
n=46 n=2
n % n % n %
Qualify 9 75 26 56.52 0 0
Not Qualify 3 25 20 43.48 2 100

Source: Primary Data, 2020

DISCUSSION

The disinfection process aimed to eliminate
microorganism in raw water. UV rays, ozone,
and reserve osmosis can be used to Kkill
microorganism in DWP raw water.8 The result
indicated that coliform bacteria was still found
in drinking water by Non-RO (UV and ozone),
while RO did not contain pathogenic bacteria.
The result of study is in line with Tomonic that
RO disinfection method has a better quality in
reducing microorganism than Non-RO method.®

The measurement in laboratory found that
Non-RO disinfection method was still found
microbiology. It is in line with Naratinova who
stated that coliform is found in UV lamps which
do not change > 36 months or 3 years.> It is not
in line with Jarvis who stated that UV-LED can
reduce microbiology in water above 97% at
wavelength of 275 nm by considering exposure
time, lamp position, light intensity, and the
resistance between light and water surface.10
The treated water quality in this study found
that unqualified water was 56.7%. Several
factors caused the poor quality of treated water
using UV disinfection method was the contact
time less than 1 second, so UV rays did not reach
the entire water surface.

This result is not in line with Ding’s finding
that there is a decrease in spore after given
injection of 1.5mg/L ozone and killed 99% of
bacillus spore.!! The flow rate of 4.17 ipm and
ozone content of 2.79 ppm can reduce coliform
in filtration system by 100%.12 UV and ozone
disinfection methods are still considered
ineffective if they are not accompanied with
cartridge filtration since these methods do not
completely reduce the microbiological presence
level in drinking water.13

Table 3. Drinking Water Depot (DWP) Quality

Table 4. Two Different Tests of Average

Wilcoxon Runk Sum Test

Indicator n p-value

Coliform 60 0.033

Variable RO % Non-RO %
Qualify 30 100 13 43.33
Not Qualify 0 0 17 56.67

Source: Primary Data, 2020

Source: Primary Data, 2020

RO is the most effective disinfectant method
to degrade microbiology in drinking water. The
laboratory measurement result showed that
100% of water processed by DWP had a quali-
fied drinking water based on Minister of Health
Regulation No. 492 of 2010 about Drinking Wa-
ter Quality Requirements. The RO effectiveness
in degrading microbiology is in line with Fujioka
that RO with bacteria removal rate ranging from
2.6 to 3.1-log (average = 2.9-log) and can reduce
all coliform bacteria. It indicates that it is the
best method applied in treating drinking wa-
ter.14 The weakness of RO system is that the
membrane is often clogged since the pore is tiny,
so colloidal particles, suspended particle, bacte-
ria, and virus cannot pass through the mem-
brane pores. The blockage occurs in osmotic
membrane because of deposition pores of mem-
brane by organic substance with a low concen-
tration of water salt.!> It makes the membrane to
work extra in filtering in order to lighten the
membrane work. So, pre-treatment is needed.
According to Cornellisen, the importance of pre-
treatment can reduce 10 times of dirt rate and
eliminate blockage to membrane. So, it can re-
duce installation maintenance costs.16

Water source plays an essential role in water
supply. According to Seo, water quality affects
the coliform concentration which is mostly
influenced by organic substance since good raw
water quality optimizes the work of DWP
equipment, so the water has good quality.l”
Based on the result of laboratory examination on
coliform, the unqualified raw drinking water
depots of 60 samples is 48.33%. Well water is
the worst choice since 100% unqualified, while
spring water is 43.5% and PDAM is 25%
unqualified (Table 2). The best water sources is
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from PDAM since it has processed before
distributed to customers, while spring and well
water have no treatment.

The guidance conducted by related offices is
not optimal. There is only 58.33% of DWP
owners who get counseling and 48.33% receive
coaching (Table 1). According to Villafuerte, it is
important to supervise the DWP in order to
know whether the water consumed is safe and
healthy. Monthly and annual training or seminar
must be conducted in operating DWP in order to
ensure that consumers get the quality product
and service. Furthermore, permits from relevant
office and laboratory measurement related to
the treated water quality must be carried out
before DWP starts operating as well as strict
surveillance in order to avoid contamination.!8 If
it is not supervised, a typical public health
problem is going to arise.l® The low compliance
of owner is proved by business license
ownership by 35% and sanitation hygiene
certificate by 30% (Table 1). The establishment
of DWP without recommendation and permit
from the relevant offices makes Health
Department/Port Health Office difficult to
supervise. The supervision conducted makes
people feel safe, comfortable, and get optimal
benefits of DWP services. The reason is that
drinking water is primary human need which is
broad, so the slightest risk must be avoided.2°

CONCLUSION AND RECOMMENDATION

The clean water treatment process is largely
determined by the selection of the filtration
method and the disinfection method. The
method using Reverse Osmosis (RO) is the best
method in reducing the presence of
microbiology in drinking water compared to
Non-RO methods. so it is recommended to every
drinking water depot entrepreneur to use the
reverse osmosis processing method.

Then for the Government, in this case the city
health department, must monitor and evaluate
the performance of the Drinking Water Depot, so
that the quality of the treated water from the
Drinking Water Depot can be maintained and
ensure that the people who consume the water
are not attacked by diseases originating from the
Drinking Water Depot.
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