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Junk Food Consumption and Symptoms of Mental Health
Problems: A Meta-Analysis for Public Health Awareness

Muhammad Hafizurrachman!*, Risky Kusuma Hartono!

IDepartment of Public Health, Sekolah Tinggi Ilmu Kesehatan Indonesia Maju, Jakarta, Indonesia

Abstract

Junk food consumption increases the risk of having symptoms of mental health problems. This study aimed to conduct a meta-analysis to assess the asso-
ciation between junk food and symptoms of mental health problems. The study was conducted by a systematic literature review from October to December
2020. The data sources were selected from PubMed and ScienceDirect articles published from 2010 to 2020. Those websites were check-marked for text
availability for original articles, using keywords for junk foods and mental health. This study had inclusion criteria for selecting articles and organizing articles
using the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) guideline. The full-text articles were selected for conducting a meta-
analysis using R Studio Software. The 5,079 article titles were obtained, seven of which met the relevant requirements for meta-analysis. The range of res-
pondents who experienced symptoms of mental illness was 1.38%-79.8%. There was no heterogeneity based on the tau-squared test. The correlation coef-
ficient was 0.11 (95% CI = 0.09-0.14), with no publication bias based on Egger’s regression test (0.602 or p-value > 0.05). The frequent consumption of junk

food can contribute to mental iliness symptoms, even within minimal effects.

Keywords: children, junk food, mental health problems, meta-analysis

Introduction

Mental illness symptoms, such as stress, depression,
and anxiety, causes long-term nervousness and psycho-
logical problems,! weight loss,2 drug abuse,3 self-
torture,* suicide,> murder,® and premature mortality.” In
Indonesia, people with mental disorders were isolated us-
ing tied ropes or “dipasung,” to prevent them from en-
dangering the lives of others.8 People in any age group
can have a mental illness, including children.® In fact,
children might have prolonged mental illness up to their
adulthood.10

A study showed that the risk factors for mental illness
are social environment, family issues, and violence.>
Several studies also revealed that a healthy diet con-
tributes to reducing the risk of mental illness.!! Con-
sumption of fruits and vegetables is believed to improve
mental health because micronutrients such as vitamins,
antioxidants, and minerals protect against mental ill-
ness.!2 Unfortunately, the habit of fruit consumption has
been pushed aside by the increasing trend of high
salt/sugar-laden diets.

The habit of junk food consumption has increased
around the world.!3 Foods with high sugar and salt con-

Correspondence*: Muhammad Hafizurrachman, Department of Public Health,
Faculty of XX, Sekolah Tinggi llmu Kesehatan Indonesia Maju, Harapan Street
No. 50 Lenteng Agung, South Jakarta, Jakarta, Indonesia, Email: hafizurrach-
man@gmail.com, Phone: +62 818 120 663

tent are widely recognized as causes of non-communica-
ble diseases such as diabetes, heart disease, and stroke.!4
Recent evidence demonstrates an association between
junk food consumption and an increased risk of mental
disorders.15 Previous studies only applied meta-analysis
techniques between nutritious foods and mental prob-
lems. The results did not include junk foods to quantify
the findings.16

Method

The systematic literature review (SLR) was conduct-
ed by six authors, consisted of two primary authors and
four authors assistants, organized from October to early
December 2020. The SLR refers to the guidelines for sys-
tematic review and meta-analysis, called the Preferred
Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA) guideline.!7 This study has been
registered to the International Prospective Register of
Systematic Reviews, known as PROSPERO, with ID
CRD42020218992 and accepted as a type of systematic
review and meta-analysis. PROSPERO is an international
database of prospectively registered systematic reviews,
rapid reviews, and umbrella reviews in health and social
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care also does not accept scoping reviews or literature
scans. Key features from the review protocol are record-
ed and maintained as a permanent record in PROS-
PERO. The Ethics Committee has approved the study at
Sekolah Tinggi [Imu Kesehatan Indonesia Maju, referen-
ce number: 2417/Sket/Ka-Dept/RE/STIKIM/1X/2020.

The source of this study used was from PubMed and
ScienceDirect website. The reason for choosing these two
databases was because they are well-known health data-
bases and their bibliometrics offer free and easy access to
verify work conducted by others. The first step is to go to
the address https://pubmed.ncbi.nlm.nih.gov/. Then en-
ter keywords into the website search engine, representing
study material to find relevant articles. On the PubMed
website, “check-mark” the text availability article (full
text and free full text), article type (book and documents,
clinical trial, and Randomized Control Trial), with the
publication of the last ten years (2010-2020). For
ScienceDirect: go to the address https://sciencedi-
rect.com. Do the same as with the PubMed website, by
specifying the article type or research article, “check-
mark” all categories for the publication title, and all sub-
ject areas.

The next step was following the PRISMA guideline.!?
The guideline was: 1) Identifying: It was to identify the
titles of relevant journal articles in the search column on
the two website addresses for this study, the authors used
keywords for study themes by using quotation marks or
apostrophes. For two or more keywords, the authors
used the boolean symbol “AND” between keywords. The
keywords used to find articles related to junk food con-
sumption (as an exposure) and mental illness (as an out-
come) are: “junk food” and “mental health,” “Junk food”
and “mental disorders,” “Junk food” and “depression,”

EI TS

“junk food” and “stress,” “junk food” and “sadness,”
“junk food” and “insomnia,” “junk food” and “anxiety;”
“mental health” and “snacks,” “mental health” and
“bread,” “mental health” and “ice cream,” “mental
health” and “chocolate,” “mental health” and “sweetened
food,” “mental disorder” and “snacks,” “mental disorder”
and “bread,” “mental disorder” and “ice cream,” “mental
disorder” and “chocolate,” and finally, “mental disorder”
and “sweetened food.” Additionally, junk food compo-
nents were defined as “canned food,” “chocolate,” “in-
stant noodles,” and “bread,” paired with “processed
cheese,” “frozen cake,” “ice cream,” “candy,” “baked
food,” and “dried sweet food”.18-20 Duplicate articles
that appeared several times during keyword searches
were not reused; 2) Screening: to screen journal articles'
titles, select the article title that matches the research
theme. All abstract identifications were read and re-
viewed based on the inclusion criteria. The inclusion cri-
teria are that they are original articles discussing junk
food and mental health. Study interviews were conducted

in person and written in English, and the study's method
was quantitative. Mental health inclusion criteria were
“depression,” “stress,” “sadness,” “insomnia,” and “anx-
iety” because these five disorders have a high prevalence
worldwide.18:19 Abstract articles that did not meet the
criteria were eliminated; 3) Eligibility: Selected journals
that meet the inclusion criteria should be downloaded
with full text. The criteria prevail to both open- and
closed-access journals. All journals are reviewed and se-
lected to find the association between junk food con-
sumption and symptoms of mental health problems.
Articles where no associations were found will not be
used; 4) Included: All journals articles at this phase that
meet all the inclusion criteria are arranged by author
year, country study, study design, study period, sample
size, number, respondents, average age, type of junk
food, consumption frequency, cases of mental problems,
sample case(s) of mental problems, percentages, covari-
ates, and OR values. This data is required to compute a
meta-analysis using R Studio Software, an open-source
software named “The Metaphor Package” (can be down-
loaded from https://cran.r-project.org/package=
metafor). The OR values of journals that were not found
were excluded.

The final step calculates the meta-analysis by showing
the three components: 1) heterogeneity figure (Q-statis-
tic, I-squared, tau-squared). It seeks to obtain whether
the data results on the selected journals are homogenous
or heterogeneous; 2) Looking at the publication bias fig-
ure (Funnel Plot, Egger's regression test) with the target
result that there is no publication bias; and 3) Visual
Effect size figure shows a significant target yield and no
bias. If the article found does not provide a 2x2 table in-
formation, then to calculate the meta-analysis it is neces-
sary to transform the OR value into the Pearson Product
Moment Value through Cohen's d Calculation.2!

» @«

Results

Figure 1 shows the process of identification of eligible
articles for a meta-analysis of the association between
junk food consumption and symptoms of mental health
problems. A review of the database online journals found
1,889 articles that were necessarily removed due to du-
plication. On the other hand, 2,209 articles were exclud-
ed because 611 articles did not discuss junk food, 94 ar-
ticles did not use humans subjects, 141 and 987 articles
were comment and review articles, respectively, and 376
articles used a qualitative design. During the full-text ar-
ticle review, 82 articles were excluded for not reporting
the association test. Upon completion, seven eligible ar-
ticles relevant to the study remained.

Table 1 shows the resulting characteristics of the eli-
gible article for the systematic review. Most of the studies
were carried out in developed countries such as the
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United Kingdom,19:22 and Norway,23 from continental
Europe, Korea,2* and China,2> from Asia. All studies
used a cross-sectional design. One article from the publi-
cation year fell within the inclusion time frame of this
study. The study used data from 2006 and 2009.22 All
articles used large sample sizes. The least was 334 re-
spondents,26 and the most were 105,061 respondents.27
The age groups of respondents varied from children to
15-19 year-old, !> adolescents,24 and all age ranges. The
lowest age group was 12 years.22:23 The oldest was 58
years.26

Table 2 shows, in the eligible articles, that the various
types of junk food were salty and unhealthy snacks,13:19
cakes, biscuits, sugary products, sweetened food, and piz-
za.27 All studies mentioned that daily junk food con-
sumption is associated with developing symptoms of

Record from Database Online Journal {ne5,079)
Pubmed (n=13%)
Science Direct (n= 4, M0

h ]

| 1,889 removed were exduded
Remove Duplicate paper |
due to several keywords
(1,889 articles)
searching
-

230 articles were excluded for not
w Title and Abstract review fulfilling the indusion criteria:
i (3,051 articles) - 611 artides did not disouss junk food
B - G articles did not wse humans as 2 subject
A

= 141 comment articles types
- 957 rewiew ariicles types
= 376 artides wsed a qualitative design

-

Full-text paper review 335 artades were excluded since they
did nol report the associalion test

OR-valve

(842 articles)

Eligibility

(]

Inclached in the meta-analysis

(7 articles)

Included

Figure 1. Flowchart of PRISMA Guideline

Table 1. Eligible Articles Characteristic

mental health problems. The other frequent categories
were “high frequency”,2* and “always consuming” junk
food.22 In general, mental health problems were com-
prised of poor mental health,22 and mental health ill-
ness.13.22-25,27 They also included psychiatric disor-
ders,15:23 sleep dissatisfaction,24 stress,?> and suicide at-
tempts.2?

The proportions of respondents suffering from mental
health problems ranged from 1.38%,24 to 79.8%.27
Covariates of the study were sociodemographic condi-
tions (age, gender, level of education, hostile behaviors
such as smoking,13:18.19.22 glcohol use,!9:24 and body
mass index (BMI).15-18.22 The control variables to reduce
the adverse mental health effects were routine fruit and
vegetable,27 consumption and physical activity.22.27

All of the articles produced OR ranged from 1.31 to
1.9.25.27 Nor did all of the articles present the total cases
of respondents with mental health problems,!9:26 as pre-
sented in Table 2. Because there is no 2x2 table informa-
tion in Table 2, the OR value of the seven selected articles
must be transformed into a Pearson Product moment va-
lue that shown in Figure 2.

The meta-analysis based on R Studio Software, the
random effect model's heterogeneity analysis results
show that the estimated amount of total heterogeneity
using the tau-squared test was equal to 0.0008 and Q-
statistic with a p-value equal to 0.0001. Furthermore, the
calculation of the I-squared result was 93.91%. The three

Author(s), Year Correlation [95% C1]

Zahedi et al, 2014 ‘. 0.09 [0.07. 0.10]
Zahra et al, 2014 im 0.13 [0.11, 0.15]
Oelingrat et al, 2014 o 0.13 [0.06. 0.20]
Park et al, 2016 im 0.14 [0.13, 0.14]
Xu et al, 2020 f— 0.17 [0.08, 0.27]
Jacob et al_ 2020 . 0.07 [0.07. 0.08]
Chaplin et al, 2011 o 0.13 [0.06. 0.19]
RE Model P 0.11 [0.09, 0.14]

I e e e

04 00 04 06

Correlation Coefficient

Figure 2. Forest Plot between Junk Food Consumption and the Symptoms of
Mental Health Problems

Author Year  Country Study Study Design Study Period Sample Size Respondents Age (Mean in Years)
Zahedi, et al.,'5 2014 Iran Cross-sectional 2011-2012 13,486 Children 15-19

Zahra, et al.,?2 2014  United Kingdom  Cross-sectional 2006 and 2009 10,645 Participants 12-14

Oeclingrath, et al.,23 2014 Norway Cross-sectional 2010 789 Participants 12-13

Park, et al.,24 2016  Korea Cross-sectional 2015 68,043 Adolescents 15.07

Xu H, et al.,?5 2020 Chinese Cross-sectional 2017-2018 14,500 Middle schools 14.9

Jacob, et al.,?” 2020 32 Countries Cross-sectional 2009-2015 105,061 Adolescents 13-15

Chaplin, et al.,19 2011 United Kingdom  Cross-sectional 2011 870 Participants 45
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Table 2. Type of Junk Food and Mental Health Problems in the Eligible Article

Author Type of Junk Food Consumption Case of Mental Problem n % Covariate OR
Frequency
Zahedi, et al.,'> Salty Snacks, Sweets,  Daily Psychiatric distress (worry, 5,352 39.86  Family size, father’s occupation, mother’s occu- 1.37
Sweetened Beverage, depression, confusion, in- pation, father’s education, mother’s education,
Fast Food somnia, anxiety, aggression, sedentary lifestyle, screen time, physical activity,
and feelings of worthless- socio-economic status, family history, body mass
ness) and violent behaviors index (BMI), body image, passive smoking,
(physical fighting, victim- current smoking.
izing, and bullying)
Zahra, et al.,22  Hamburger, chips, Always Poor mental health 1,836 17.24 Eat at irregular times, eat junk food daily, gender, 1.59
crisps, fizzy drinks, age, ethnicity, overcrowded, free school meal,
sweets special educational needs, smoking, parenting
style, poor physical health.
Oeclingrath, Junk foods Daily Psychiatric disoders 72 9.1 Child’s BMI category, maternal education, family 1.6
et al.,23 income, family structure, child’s gender, child’s
gender, child’s physical activity, inactivity of child.
Park, et al.,2*  Energy drinks and High Sleep dissactifaction, perceiv- 945 1.38  Males, high school, rural residence, non-residence 1.65
junk food frequency ed stress, persistent depress- with family, high academic achievement, lifetime
ive mood, suicidal ideation, alcohol use, physically active, age.
suicide plan, suicide attempt(s)
Xu H, et al.,2>  Western junk food, During last Severe stress, depressive mood, 432 3.1 Age, gender, residence, boarding school, being 1.9
Chinese junk food, week, 1-2 suicidal ideation, suicide plans, the only child in the family, father’s education
takeaway junk food, times suicide attempts, and sleep level, mother’s education level, the number of
hot food packed in dissatisfaction close friends, sports, and self-perceived socio-
disposable fastfood box economic status.
Jacob, et al.,27  Adherence to Western Daily Suicide attempts NA  26.7- Sex, age, food insecurity (a proxy of socioecono-  1.31
dietary patterns 79.8  mic status), alcohol consumption, smoking, phy-
(snacks, pizza, sweets, sical activity, obesity, carbonated soft drink con-
and desserts) sumption, fruit, and vegetable consumption.
Chaplin, Unhealthy snacks More than Life stress NA NA  Alcohol consumption, smoking, difficulty sleeping, 1.59
et al. 19 three times (Only showed gender, age, neuroticism, total negative job score.
a week the association)
Note: OR = Odds Ratio; NA = Not Available
tests above resulted in different statuses of heterogeneity. o - -
. . . e - Now
Two tests said the study had heterogeneity (Q-statistic k-
. N L) - -
and I-squared), one study said no heterogeneity (tau- 3 4
squared). It was caused by a range of sample sizes among = =
the selected articles. e 8
Figure 2 shows the magnitude of association mea- = = b
sured by the correlation coefficient showed a small asso- * 8 | 4 L] 5
ciation between junk food consumption and the symp- =
toms of mental health problems (0.11 with 95% CI = w | .
0.09-0.14). = T T T T T
o 0.05 0 015 0.2

In Figure 3, the results of publication bias analysis us-
ing a Funnel Plot showed asymmetric results since the
distribution of dots has no balance. There is another test,
Egger’s regression test, which aims to compare the
Funnel Plot result. The results of Egger’s regression test
analysis showed a value of 0.602 or a p-value of more
than 0.05, which indicates that there is no publication
bias.

Discussion

The results of the meta-analysis of this study indicate
a significant positive association between the frequency
of junk food consumption and symptoms of mental
health problems (0.11 with 95% CI = 0.09-0.14).

Fisher's z Transformed Correlation Coefficient

Figure 3. Funnel Plot of Junk Food Consumption and the Symptoms of
Mental Health Problems

Several previous systematic review articles between nu-
trient food and mental illness suggest that it is better to
reduce the consumption of high fat and high sugar foods
to prevent mental illness symptoms. 16 Polat, et al.,28 re-
vealed that frequent junk food consumption leads to an
increase in testosterone and estrogen production, which
might cause specific problems, including stress triggers.
Palacios, et al.,?9 added that junk food substances from
nuts trigger phytoestrogens' development, which can
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cause stress. This condition will increase with high caloric
content, high salt, high saturated fat, high sugar, and low
fiber in junk food.30 Perfluoroalkyl substances (PFASs)
found in foods such as hamburgers, sausages, and pizza
can interfere with the function of testosterone and other
steroid hormones.3! This condition is worrying because
the quick reaction to these substances can cause in-
creased risks of anemia, anxiety, and insomnia as triggers
for mental health problems.32 These quick reaction
symptoms were clearly shown in the selected articles,
which use the cross-sectional design in this study. It is
differs from the effects of non-communicable diseases
such as heart disease, diabetes, stroke, and cancer, which
take a long time to manifest after junk food consump-
tion.33:34 The reaction will stimulate a higher impact if
junk food is consumed in large quantities, exceeding the
standard daily dose of health, and consumed frequently.

Although it proved a significant positive association,
the results of this study's meta-analysis showed that dif-
ferences are resulting in the heterogeneity of the associa-
tion between junk food consumption and the symptoms
of mental health problems. Heterogeneity might occur
due to the various outcomes and sample sizes of mental
health problems, including mental disorders, psychiatric
disorders, sleep dissatisfaction, stress, autistic fantasy,
and suicide attempts.!5.20.22-27 However, based on the
tau-squared test, the heterogeneity has no occurred that
one of the requirements for further analysis in this study.
A meta-analysis study meets high qualifications if the cal-
culation results do not have heterogeneity of measure-
ment values.

Another prerequisite for better meta-analysis is that
there be no publication bias in any of the measurement
tests. In this study, publication bias was calculated by
two measurements—the Funnel Plot and the Egger’s re-
gression test. Both measurements yielded different re-
sults. The Funnel Plot showed a publication bias, while
the Egger’s regression test showed none. Since this study
included only seven articles, the Egger’s regression test
proved more robust or suitable.33 It can be said that there
was no publication bias for this study.

Under real conditions, various types of mental disor-
ders might cause heterogeneity of the result.36 These re-
sults provide strong evidence for a connection between
junk food consumption and the occurrence of problem-
atic mental health issues.

The systematic review showed that children are sus-
ceptible to symptoms of mental health problems,?23:25
such as depression, anxiety, and low self-esteem due to
anatomical and physiological conditions.37:38 Moreover,
junk food such as chips and fries, chocolate, cookies, piz-
za, and burgers are more consumed by children than
adults.39 Junk food, especially the type that contains ex-
cessive sweet or salty taste, can inhibit information pro-

cessing in the brain. Therefore, children and adolescent
who consumes a lot of junk food usually have concentra-
tion difficulties at school.40 Junk food also exacerbates
existing mental disorders. In Indonesia, schools provide
Unit Kesehatan Sekolah or School Health Unit to pre-
vent mental illness in children. However, it is still a pilot
project, and controlling junk food has not been deter-
mined as the program's aim.#! In India, there is a High
in Fat, Sugar, and Salt (HFSS) guideline, regulating chil-
dren’s excessive consumption of junk food because of its
association with higher body mass index. However, these
guidelines do not address the risks of developing mental
illness.42

Based on the discussion above, the association be-
tween junk food and mental health problems is sufficient-
ly acute. Even minimal but frequent consumption of junk
food could contribute to aggravated mental health symp-
toms. A regular public education awareness campaign to
prevent mental illness through improvements to diet and
lifestyle is warranted. The community must be aware of
policy makers' issues through guidelines, rules, and pub-
licity campaigns. The community needs to ramp up
awareness of junk food consumption risks, mainly to pre-
vent long-lasting mental health problems for children.

The findings from several eligible articles showed that
negative behaviors, such as smoking, and drinking were
significant determinants of poor mental health condi-
tions.19:26.27 These findings were consistent with the oth-
er studies.*3 Both sugar and fat nutrients and nicotine
exposure may activate stressors in the body.44 Further
study is required to support this finding.

Body mass index is also considered a covariate in se-
veral eligible studies.15-18.23 Qbesity affects stress be-
cause it strains emotional function, causes depression,
and delays the development of teeth, bones, and mus-
cles.4> Therefore, maintaining an ideal BMI, smoking,
and alcohol cessation are also necessary to prevent the
aggravation of mental illness symptoms.

Food is not the only risk factor for poor mental con-
ditions. It can be seen from the covariate variations that
affect the associations between junk food consumption
and the incidence of mental illness in all eligible studies
for meta-analysis in this study. However, the potential
for mental illness from junk food consumption has not
received much awareness from public health personnel
and medical personnel.#6 The efforts of mental illness
prevention implemented by health personnel have includ-
ed junk food consumption control.*”7 Some nutritionists
have implemented campaigns against junk food con-
sumption in patients because of the risk of mental illness,
but it has not been implemented by other health person-
nel.#® For example, nurses in primary health care have
not actively advertised the importance of controlling junk
food consumption to prevent stress symptoms in their
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patients.49 Treatment of mental illness in health services
should include encouraging the consumption of vegeta-
bles and fruit instead of junk food. Public health person-
nel as the front liners in preventing mental illness should
campaign on junk food consumption restriction.

The existing health policy has linked the consumption
of junk food with malnutrition. However, it has not em-
phasized the potential risks of developing mental ill-
ness.’0-52 Developing and developed countries such as
the United States, France, Mexico, Chile, Brazil, and
South Africa have imposed taxes on food and sweetened
drinks to limit the consumption of foods that pose a
health risk.53-55 Other countries might need to imple-
ment a similar policy.

Regular consumption of fruits and vegetables, instead
of junk food, can prevent mental illness. Fruits and ve-
getables provide a wide variety of vitamins, minerals,
fiber, and phytochemicals that the body needs to keep
healthy, while junk food provides abundant calories that
harm health.56:57 Promoting regular consumption of fruit
and vegetable have been routinely encouraged by health
personnel to patients and the community. However, pol-
icy needs to be developed especially for children, to reg-
ularly eat fruits and vegetables to avoid various mental
health problems.>8-60

This study's novelty is that it is the first meta-analysis
conducted to determine the positive relation between
junk food consumption and the symptoms of mental
health problems by using two well-known health data-
bases. The existing meta-analysis research method ap-
proaches the subject from a less comprehensive point of
view. This approach is to the importance of healthy food
intake to improve the symptoms of mental health prob-
lems.16 Simply the result of this first meta-analysis will
allow future researchers around the world to examine the
different effects of junk food consumption and the symp-
toms of mental problems by using observatory data from
their own countries. Using combination of two databases
that are sufficiently strong for SLR study such as journal
searches becomes less time-consuming and efficient. It
obtains high index articles without having to identify oth-
er well-known databases. These two databases have ad-
vanced the search, facilitating the specific journal search
process.

Limitations of this study only used five categories of
mental health problems and did not include other symp-
toms such as schizophrenia. Meanwhile, junk food cate-
gories did not measure fried foods (gorengan) that con-
tain unhealthy carbohydrates and fats and are widely con-
sumed by society. The source of the meta-analysis comes
from just two databases. It might still be possible to find
a stronger association between exposure and outcome.
Therefore, other researchers could investigate more var-
ied types of junk food and mental health problems for

the next SLR research and use more databases and web-
site resources.

Conclusion

This systematic review and meta-analysis study
demonstrated a significant positive association between
frequent junk food consumption and the potential for
symptoms of mental health problems. These problems
can be suffered by all age categories, including children
and adolescence. On the other hand, routine junk food
consumption coupled with negative behaviors such as
smoking and drinking alcohol, and being overweight or
obese, contribute to the growth of mental health prob-
lems. Therefore, society and policymakers together must
be made aware of the outcomes of this study and the
need to develop junk food consumption controls, espe-
cially for children, to raise public health awareness to-
ward the negative outcome of mental health problems.
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Abstract

Today, increased intake of sugar and sugar-sweetened beverages is seen as an important factor in the growing prevalence of chronic diseases, such as
obesity, obesity-related diabetes, and coronary heart diseases. This study involved 214 Ankara University students from the Department of Nutrition and
Dietetics, which was intended to evaluate the consumption of sugar and sugar-sweetened beverages. The frequency of student consumption of beverages
and the quantities and amounts of sugar taken with beverages were questioned. The average total amount of sugar added to drinks by the students was 4.69
+ 6.35 gram, while the average total amount of sugar taken with sugar-sweetened beverages was 11.34 + 15.32 gram. Female students relative to male stu-
dents, students in grade 4 compared to grades 2 and 3, and students who had daily breakfast compared to those who did not had lower average sugar con-
sumption (p-value < 0.05). As class grades increase, the amount of sugar added to beverages and fruit juice and sweetened soft drinks and carbonated be-
verages decreased (p-value < 0.05). The consumption of herbal teas and dietary beverages increased and the eating habits of students generally changed
positively (p-value > 0.05). It is important to educate university students about the reduction in sugar intake and sugar-containing food in order to avoid many

chronic diseases that may be seen in older ages.
Keywords: sugar, sugar-sweetened beverages, university students

Introduction

Obesity is a significant health concern in both
developed and developing countries today. There have
been several factors in the etiology of obesity, but the as-
sociation between increased obesity prevalence and high
sugar consumption has gained attention recently.!
Moreover, the relationship between high sugar consump-
tion and health problems such as obesity, diabetes, car-
diovascular diseases, dental caries, and hyperactivity is
discussed.2->

Experimental and observational studies have shown
that the amount of sugar added to beverages or taken by
sweetened beverages induces weight gain in children and
adults. It is also strongly emphasized that this situation is
closely linked to diseases such as oral and dental health,
cardiovascular diseases, diabetes, and metabolic syn-
drome.6-9 Studies in Turkey indicate that 68.8% of
young people consumed sugar added tea and coffee,
33.2% consumed cola drinks, 46.4% consumed fruit
juice, and 49.2% consumed foods such as sugar and
chocolate;10 30% preferred milk and fruit juice as a drink

at breakfast;!1 10.6% of students consumed cola, and
19.9% consumed fruit juice.!2 Other studies stated that
most young people prefer cola drinks between
meals.!1.13 Another study conducted in Turkey found
that 11.5% of young people consumed sweetened car-
bonated beverages or cola drinks every day.14

Nowadays, sugar added or sugar-sweetened fruit
juices, soft drinks, and carbonated beverages take place
in nutritious drinks such as milk and ayran.!> Little is
known about factors that determine the preferences of
beverages as well as the influence of university students
on the consumption of sweetened beverages by many fac-
tors. In order to better understand these factors, there is
a need for the planning and implementation of dietary
habits, particularly for the consumption of sweetened
beverages by young people. It is considered that this as-
pect should be taken into account when evaluating the
risk of chronic diseases associated with nutrition and
health-promoting and protective practices.

For that reason, this study was organized and con-
ducted to determine the amount of sugar added to bever-
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ages or taken by sweetened beverages and the number of
beverages consumed by 2nd-, 3rd-and 4th-year students
studying at the Faculty of Health Sciences, Department
of Nutrition and Dietetics of Ankara University, Turkey.

Method

This study was conducted between November and
December 2016 in a total of 214 students in the 2nd, 3rd,
and 4th years of the Faculty of Health Sciences,
Department of Nutrition and Dietetics of Ankara
University, Turkey. This study involved all students (214
students) studying at the Department of Nutrition and
Dietetics (the second, third, and fourth years).

Data from the survey were obtained by applying a
face-to-face questionnaire, which consists of two parts.
The first part contains some demographic information
on students and some nutritional habits, such as having
breakfast daily and eating outside the house. The second
part includes information on students' beverage con-
sumption (daily water consumption; frequency of tea,
herbal teas, Nescafe, milk, etc.; addition of sugar to some
beverages; preference of sweetened beverages; etc.).

Beverage consumption by university students was de-
termined by frequency and quantity. Moreover, it was
questioned how much and how often students consumed
drinks such as milk, ayran, fruit juice, cola or diet drinks,
Nescafe, Turkish coffee, energy drinks, and alcohol (e.g.,
one cup a day, one cup of water at a time). University
students were asked to complete the surveys, taking into
account the frequency of beverage consumption in the
last three months. Beverage frequency consumption of
each item was evaluated using seven categories: never,
once a week, two to three times per week, four to six
times per week, once a day, two to three times per day,
and four to eight times per day. Later, beverage con-
sumption coefficients were multiplied by the number of
drinks consumed at one time. The amount of beverage
consumed by university students per day was calculated
in mL.

Daily beverage intake was determined using the fol-
lowing formula: frequency of intake (the conversion fac-
tor) x serving size x total number of servings x mL of
beverage in one serving.1® Water consumption of univer-
sity students questioned in the form of water glass.
Students who added sugar to beverages were asked to
write down the amount of sugar they added as a tea-
spoon, depending on the amount they consumed (one
teaspoon, one cup, etc.), and the amount of sugar added
to beverages is calculated in grams, taking into account
the amount of beverage consumed. In this study, one tea-
spoon of sugar was accepted as 5 grams.!7 In addition,
sugar fractions used in sweetened beverages are taken
from the official websites of the related beverage compa-
nies and the amount of sugar taken from sweetened bev-

10

erages, and finally, the total amount of sugar is calculat-
ed.18-21

Statistical evaluation was assessed using the
Statistical Package for the Social Sciences (SPSS) version
24 (IBM SPSS Advanced Statistics 24.0, Program
Number: 5725-A54). Charts showing mean and percent
values were prepared when the frequency of beverages
was evaluated. One-way ANOVA was used to assess sug-
ar consumed in sweetened beverages and the amount of
daily consumption of some beverages and drinks.
Further, independent samples of t-tests were used to as-
sess sugar consumption among groups where demo-
graphic information and nutrition habits are considered.
Additionally, the significance level was accepted as p-va-
lue < 0.05 in all statistical analyses. The study was ap-
proved by the Ethics Committee of Ankara University
(Approval ID: 06-258-16).

Results

A total of 214 university students (21 males, 193 fe-
males) participated in the study, with a mean age of
20.57 = 1.10 years and a mean number of siblings of
3.04 = 1.52. According to Table 1, 18.7% of university
students say they drink milk once a day, 39.3% drink
ayran two to three times a week, 38.9% drink tea two to
three times a day, and 35.0% drink Turkish coffee once
a week. In addition, 98.6% of students did not consume
energy drinks, 93.9% turnip, 89.7% alcoholic beverages,
82.7% diet drinks, 65.4% mineral water, 64.5% of pure
fruit juices, and 56.5% carbonated drinks.

University students’ consumption of carbonated be-
verages, fruit juice, sweetened tea, and sweetened soft
drinks (mL/day) were lower as the class level increased,
whereas consumption of herbal tea and diet beverages
increased (Table 2). The average daily water consump-
tion of university students was 1228.04 + 533.5 mL/day.

Table 3 indicates the amount of sugar (gram) added
to beverages by university students and the amount of
sugar taken with sweetened beverages by grade level (2,
3, 4). Accordingly, as the grade level increases, the
amount of sugar added to beverages and the amount of
sugar taken with sweetened beverages are reduced. The
average amounts of sugar added to all beverages are 7.21
+7.43¢,3.64+539g,and 2.15 = 3.95 gin grades 2, 3,
and 4, respectively. The total amounts of sugar taken
with sweetened beverages for 2nd, 3rd and 4th grades,
respectively, are 17.09 + 21.62 g, 8.56 + 14.53 g, and
7.08 + 8.57 g.

When the amount of sugar consumed by students is
considered in line with some nutritional habits; students
who have obese individuals in their families, who have
daily breakfast regularly, and who have not consumed
anything before sleeping had significantly lower sugar
consumption. However, students who added salt without
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Table 1. Frequency of Some Beverages Consumption by University Students in Ankara City, Turkey (N = 214)

Per Day Per Week
Beverage Never
Four to Eight Times Two to Three Times One Time Four to Six Times Two to Three Times One Time
n % n % n % n % n % n % n %
Milk - 11 5.1 40 18.7 33 15.4 67 31.3 49 229 14 6.5
Ayran - 2 0.9 9 4.2 26 12.1 84 39.3 77  36.0 16 7.5
Pure fruit juice - - - - - 2 0.9 16 7.5 58 27.1 138 64.5
Fruit juice - - - 3 1.4 9 4.2 35 16.4 57 26.6 110 514
Carbonated drinks - - - - 5 2.3 24 11.2 64 29.9 121 56.5
Diet drinks (zero, light, etc.) - - - - - - 1 0.5 10 4.7 26 12.1 177 82.7
Black tea 20 9.3 83 38.9 55 25.7 17 7.9 22 10.3 9 4.2 8 3.7
Sweetened tea (ice tea, etc.) - 1 0.5 3 1.4 8 3.7 13 6.1 52 243 137 64.0
Herbal teas 1 0.5 5 2.3 12 5.6 15 7.0 46 21.5 59 27.6 76 35.5
Nescafe 3 1.4 16 7.5 25 11.7 24 11.2 54 25.2 51 238 41 19.2
Turkish coffee - 3 1.4 11 5.1 13 6.1 33 15.4 75  35.0 79 36.9
Mineral water - - 3 1.4 7 3.3 15 7.0 49 229 140 654
Sweetened soft drinks - - - - - 2 0.9 12 5.6 63 29.4 137 64.0
Oralet - - - - - 1 0.5 2 0.9 10 4.7 201 93.9
Turnip - - - - - 1 0.5 2 0.9 10 4.7 201 93.9
Energy drinks - - - - - - - - 3 1.4 211 98.6
Alcoholic beverages - - - - - - 5 2.3 17 7.9 192 89.7
Table 2. Consumption Amounts of Some Beverages Consumed by University Students (N = 214) (mL/day)
Amount of Consumed Beverage (mL/day)
Beverage 2nd Grade (N =84)  3'd Grade N =79) 4th Grade (N=51) Total (N = 214)
x = SD x+SD x+ SD x=SD F p-value
Milk 195.23 + 77.46 193.03 + 55.31 184.31 = 67.44 191.82 £ 67.42  0.435 0.64
Ayran 210.71 = 83.61 205.82 +73.91 186.27 + 80.04 203.08 = 79.51 1.582 0.20
Pure fruit juice 106.07 + 106.14 62.40 = 96.15 35.29 = 77.00 73.08 £99.90 9.359 0.002
0.01b
Fruit juice 175.00 = 176.59 110.12 = 145.48 69.21 + 108.12 125.84 £ 156.39  8.442 0.004
0.01b
Carbonated drinks 136.30 + 140.68 98.35 + 143.93 90.98 + 121.41 111.49 = 138.44  2.293 0.10
Diet drinks 25.35 + 70.70 43.67 + 98.30 59.21 + 108.32 40.18 £+ 91.75  2.278 0.10
Black tea 192.85 = 131.52 185.44 = 159.35 205.00 = 151.27 193.01 = 146.51  0.274 0.76
Sweetened tea 102.26 + 132.04 97.97 + 151.81 90.98 + 159.81 97.99 + 145.77  0.094 0.91
Herbal teas 98.80 + 91.16 115.08 + 92.64 117.68 £ 96.17 109.57 £ 92.88  0.932 0.39
Nescafe 144.04 = 79.68 134.17 £ 90.42 174.50 = 121.80 147.66 £ 95.89  2.890 0.58
Turkish coffee 76.19 = 63.28 70.88 + 55.81 67.64 + 70.58 72.19 £ 62.31  0.324 0.72
Mineral water 91.66 + 124.38 52.27 +91.49 63.72 + 92.23 70.46 = 106.78  2.956 0.054
Sweetened soft drinks 102.73 = 102.51 56.32 + 91.41 46.07 + 84.16 72.10 £ 97.17  7.472 0.02a
0.00b

Notes: p-value < 0.05% = the level of significance between the 2nd and 4th grades; p-value < 0.05b = the level of significance between

the 20d and 3td grades; SD = Standar Deviation

tasting their meals were found to have significantly higher
average sugar consumption than those who did not (p-
value < 0.05) (Table 4).

Discussion

The mean age of 214 university students involved in
the study was 20.57 + 1.10 years. Furthermore, 38.9%
of university students consumed tea two to three times a
day, and 35.0% consumed Turkish coffee once a week.
In addition, 51.4% of students did not consume fruit
juice, 56.5% carbonated drinks, 35.5% herbal tea,

65.4% mineral water, and 89.7% alcoholic beverages.
The mean age of 214 university students involved
inthe study was 20.57 = 1.10 years. Furthermore,
38.9%of university students consumed tea two to three
times aday, and 35.0% consumed Turkish coffee once a
week.In addition, 51.4% of students did not consume
fruitjuice, 56.5% carbonated drinks, 35.5% herbal
tea,65.4% mineral water, and 89.7% alcoholic bever-
ages. According to Tiirkiye Beslenme ve Saglik
Arastirmasi (TBSA)/Turkey Nutrition and Health
Research data,?2 when the frequency of consumption of
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Table 3. Evaluation of the Amount of Sugar Added to 100 mL of Some Beverages According to Grades of University Students (g)

Amount of Sugar Added (g)

2nd Grade (N = 84)

3rd Grade (N = 79)

4th Grade (N =51)  Total (N = 214)

x+ SD x+SD x+=SD x+SD F p-value

Sugar added to tea 2.26 + 2.33 1.11 £ 1.65 0.82 + 1.60 1.49 + 2.03 11.09 0.001a
0.000b

Sugar added to herbal tea 1.85 233 0.86 = 1.93 0.35 +0.95 1.13 £ 2.02 10.76 0.0032
0.000b

Sugar added to Nescafe 2.00 + 2.59 1.24 £ 1.90 0.82 + 1.55 1.43 +2.18 5.34 0.006b
Sugar added to milk 1.09 + 2.11 0.43 +1.34 0.15 + 0.67 0.62 + 1.63 6.45 0.0232
0.003b

Total sugar added to beverages 7.21 £7.43 3.64 +5.39 2.15 +3.95 4.69 + 6.35 13.09 0.001a
0.000b

Sugar taken with fruit juice 8.26 + 14.50 3.18 £5.32 2.44 + 4.90 5.00 + 10.24 7.52 0.004
0.003b

Sugar taken with carbonated drinks 3.98 + 6.95 271 +6.24 1.95 + 2.96 3.03 +5.95 2.03 0.13
Sugar taken with sweetened tea 2.97 + 8.89 1.76 + 4.34 1.94 + 4.10 2.28 + 6.48 0.80 0.44
Sugar taken with sweetened soft drinks 1.85 + 2.38 0.90 + 1.88 0.74 + 1.53 1.23 + 2.07 6.50 0.008=
0.006b

Total sugar taken with sweetened beverages  17.09 + 21.62 8.56 = 14.53 7.08 = 8.57 11.34 = 15.32 7.68 0.004a
0.003b

Total 24.30 + 2.58 12.21 +2.03 9.24 + 1.47 16.25 + 20.19 12.56 0.0002
0.000b

Notes: p-value < 0.05% = the level of significance between the 20d and 4th grades; p-value < 0.05P = the level of significance between the 2nd and 3td

grades; SD = Standard Deviation

Table 4. Examination of the Total Amount of Sugar Consumed by University Students per Day (Total Sugar From Sweetened
Beverages and Total Sugar Added to Beverages) According to Some Variables (N = 214)

Total Sugar Consumption (g)

Variable Category
n (%) x = SD p-value
Gender Male 21 (9.8) 32.06 = 32.52 0.024*
Female 193 (90.2) 14.53 £ 17.65
Obese individuals in the family Yes 119 (55.6) 12.61 = 13.04 0.006*
No 95 (44.4) 20.80 + 25.93
Regular breakfast Yes 142 (66.4) 13.82 + 14.88 0.039*
No 72 (33.6) 21.04 £ 27.35
Eating before sleeping Yes 127 (59.3) 19.28 + 23.33 0.003*
No 87 (40.7) 11.82 £ 13.36
Eating outside Yes 131 (61.2) 16.74 + 21.94 0.652
No 83 (38.8) 15.46 £ 17.16
Adding salt to meals Yes 34 (15.9) 24.99 + 27.60 0.041*
No 180 (84.1) 14.60 + 18.09
Adequate and balanced nutrition according to students Yes 87 (40.7) 12.69 + 14.54 0.021*
No 127 (59.3) 18.68 + 23.02

Note: SD = Standard Deviation

20-year-olds and over in the last 1-month beverage is
evaluated, blacktea was the most commonly consumed
in both gender; it is drunk every day, 92.3% in urban
and 94.5% in rural areas.

The effects of caffeine in tea on health should not be
overlooked. Coffee, tea, cola drinks, cocoa, and chocolate
contain caffeine. About 100-120 mg of caffeine is in a
cup of brine (200-250 mL), 40-50 mg infused in a cup
of tea for 5 minutes, and 35-36 mg is in 100 mL of cola.
If taken more than 5 grams per day, congestion, coma,
respiration, and heart failure can occur.23-25
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According to data from TBSA,22 the consumption fre-
quency of herbal teas was generally low, with a total un-
consumed rate of 71.2%. The university students includ-
ed in this study had a higher consumption frequency of
herbal teas than the TBSA data. It is thought that univer-
sity students are preferred because of the easy consump-
tion of packaged herbal teas, and this situation con-
tributes to an increase in the consumption of herbal tea.

Additionally, according to TBSA data,?2 while 21.3%
of people drink coffee or Nescafe every day. In this study,
20.6% of students declared that Nescafe was drunk at
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least once a day; similar results were obtained in both
studies. In the same study, the rate of fruit juice con-
sumption one to two times a week was 22.0%, and the
rate of consumption three to four times a week was
11.2%. In this study, both rates were found to be 26.6%
and 16.4%, respectively. According to TBSA data,22 the
rate of people consuming carbonated drinks daily was
11.7%. At the same time, all of the students who partici-
pated in the study reported that they did not consume
carbonated drinks every day. This outcome is incredibly
rewarding because students in the Department of
Nutrition and Dietetics have turned vocational education
into a lifestyle. In the same study, the rate of people who
did not consume alcoholic beverages was 84.9%, com-
pared to 89.7% in this study. Due to the drunkenness of
alcohol in the Islamic world, it is thought that alcohol
consumption is not considered legitimate.

Water is the essential component of nutrition. Every
body function is supplied with fluid, and losing 10% of
water causes serious problems in the body. Water and
other beverages are important for the preservation of
body fluid balance. An average of 2-2.5 liters (8-10
cups) of water per day is recommended to dispose of tox-
ic substances through food consumption in the body and
for the body's heat balance.26:27 The average amount of
water consumed by university students is 1228.04 +
533.5 mL/day (6.15 + 3.41 cups) in this study, lower
than recommended.

This study determined that university students' con-
sumption of carbonated drinks, fruit juice, and sweetened
soft drinks (mL/day) by university students decreased as
the grade level increased (Table 2). In this result, voca-
tional consciousness, abilities transforming knowledge to
behavior and active course contents in students of the
Department of Nutrition and Dietetics are considered to
play an important role. The total amount of sugar added
to drinks and the total amount of sugar taken in sweet-
ened beverages were 4.69 + 6.35 g/day and 11.34 =
15.32 g/day, respectively, for students of the Department
of Nutrition and Dietetics (Table 3). The total sugar
added and sugar of sweetened beverages is approximately
44 kcal, equivalent to around 2.75% of the 2,000 kcal
diet. The energy given by the amount of sugar added to
beverages or taken by sweetened beverages constitutes
between 13% and 16% of the daily energy intake of
adults and adolescents in the United States (US).28

In a study of 253 university students, West, et al.,29
found that male and female students had 620 + 671
kcal/day (~155-168 g) and 505 + 670 kcal/day (~126-
168 g), respectively, (~135 g) of energy when both
groups were included, but this difference was not statis-
tically significant. Murad,3Y found that students studying
at a university in the US, between 18 and 24 years of age,
with 203 university students, had lower consumption of

sugar added to beverages or taken by sweetened bever-
ages as grade increases. According to Huffman and
West,31 201 college students in the college preparatory
period had a significantly higher rate of sugar consump-
tion (p-value < 0.01) than those who continue to study at
university (p-value < 0.01). Additionally, the average dai-
ly amounts of consumed sweetened beverages were 12.6
+ 4.8 and 7.6 = 5.0, respectively. The findings of this
study were similar to those of Murad,30 and Huffman
and West,3!; the students' daily sugar consumption was
found to be lower than the study conducted by West, et
al.29 The main difference is thought to be that the stu-
dents of the Department of Nutrition and Dietetics have
turned the course content and nutritional education
gained in this direction into a lifestyle.

In this study, students who have daily breakfasts com-
pared to those who do not have, and students who think
they are well fed and balanced compared those who do
not had significantly lower (p-value < 0.05) total sugar
consumption (Table 4). Welsh, et al.,32, Collison, et
al.,33 and Gao, et al.,3* found that the amount of sugar
from sweetened beverages was significantly higher in
men than in women (p-value < 0.005); Huffman and
West,3! found no relationship between consumption of
sweetened beverages and gender.

The Institute of Medicine,3> recommends that energy
received by added or free sugar consumption should be
less than 25% of daily energy. Further, the World Health
Organization (WHOQ),36 also recommends less than 10%
of the energy consumed. The American Heart
Association,37 reports that energy taken from free sugars
should be less than 150 kcal (37.5 g) and 100 kcal (25 g)
for men and women, respectively. The United States
Department of Agriculture,3® recommends that energy
obtained with solid fats and sugar should account for 5-
15% of daily energy. The WHO,3° on the other hand,
points out that sugar energy is less than 5% of the daily
energy requirement. Although international sugar con-
sumption recommendations vary from country to coun-
try, it is suggested for our country that a maximum of 9—
10% of energy (40 g/day for men, 30 g/day for women)
should be consumed from sugar.39:40 Even though a
maximum of 15% of the 2,000 kcal diet (average 75 g)
was considered to be met by sugar, the results of this
study indicate that university students have low sugar
consumption. In this study, the amount of sugar taken
from foods such as sweets and chocolate (one serving
containing about 40-50 g of sugar) was not calculated.
The only amount of sugar added to beverages or taken
from sweetened beverages was determined.

In adolescence or adulthood, skipping breakfast is a
serious problem, and this rate is close to 30% for young
people in the US and European countries. Studies in the
literature indicate that individuals who have a habit of

13
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having regular breakfast typically eat sufficiently and ba-
lanced.#1-43 Although some studies, 44> show that indi-
viduals who have regular breakfast have lower daily su-
gar consumption than those who do not, studies claiming
the opposite of this situation,*6-48 are available.

Conclusion

As the grades of Nutrition and Dietetics students in-
crease, their sugary beverage consumption decreases.
The eating habits of students usually shift positively. It
should be evaluated to reduce the consumption of sugar
and sugary foods and beverages in young people and de-
velop recommendations for this, particularly regarding
the prevention of chronic diseases in adults. In order to
better understand these factors, it is important to plan
and practice dietary habits, particularly in children and
young adults, with regard to the consumption of soft
drinks. Nutritional education, which is widely and effi-
ciently provided, is essential to public health.
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Abstract

After months of blockades and restriction, the decision of the best time to end the lockdown after the first wave of the COVID-19 pandemic is the big question
for health rectors. This study aimed to evaluate the characteristics and conditions for ending the blockade after the first wave of COVID-19. Data on the
variables of interest were subjected to linear and non-linear regression studies to determine the curve that best explains the data. The coefficient of
determination, the standard deviation of y in x, and the observed curve of the confidence interval were estimated. Regression which was estimated,
subsequently revealed the trend curve. The study found that all dependent variables tend to decrease over time in a quadratic fashion, except for the variable
for new cases. In general, the R2 and mean absolute percentage error (MAPE) estimated were satisfactory: gradual and cautious steps should be taken
before ending the lockdown. The results suggested that surveillance of crucial indicators (e.g., incidence, prevalence, and PCR test positivity) should be
maintained before lockdown is terminated. Moreover, the findings indicated that long-term preparations should be made to contain future waves of new cases.

Keywords: COVID-19, forecasting, lockdown, SARS-CoV-2

Introduction

The global population is possibly experiencing the
most critical juncture of this millennium due to the
emergence of the Corona Virus Disease 2019 (COVID-
19) (e.g., the disease caused by the coronavirus SARS-
CoV-2) pandemic. In the absence of definitive treatment
modalities and lack of development of a vaccine, the only
effective strategy currently appears to be preventive in
nature. Containment and restrictive measures result in
considerably low rates of transmission of the virus.
Therefore, a significant part of the world's population is
at home as a strategy for containing the pandemic.!

Following many Asian and European countries, cities
are closed to fight the virus. The most stringent social
isolation measure taken to date is total closure. This
scheme is projected to be the most effective in preventing
the spread of the infection, leading to major negative
social and economic consequences. However, govern-
ments worldwide have declared that the closure is
effective, which resulted in extended periods.2

Notably, Chile has performed poorly in terms of
prevention. In this regard, understanding the dynamics
of infection transmission is essential because it could

determine whether outbreak control measures are having
a significant effect. Many governments have incorporated
control measures, such as quarantine, travel restriction,
and airport inspection for travelers. However, the
effectiveness of such measures in controlling the
outbreak is inconclusive.3:4

Many European countries implemented unprecedent-
ed non-pharmacological interventions, such as school
closure and national closure. Such interventions and the
lockdown exerted a significant effect on the reduction of
the transmission of the virus. Restricting the movement
of people and reducing contact can help to contain the
pandemic. Patterns of change during lockdown periods
indicate effectiveness in slowing the spread of the virus.
However, it must maintain a continuous lockdown to
control the transmission of SARS-CoV-2.3.5

Moreover, this pandemic has generated fears of an
impending economic crisis and recession. Social-
distancing, self-isolation, and travel restrictions have
reduced the workforce in all economical sectors and
caused many job losses. Schools have closed, and the
need for manufactured goods has decreased. In contrast,
medical supplies have increased significantly. In addition,
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the food sector has faced increased demands due to panic
buying and storage of food products.6

After closure, social isolation has led to economic
difficulties and adverse psychological reactions, which
are often more significant than physical suffering.
According to the World Health Organization (WHO),
anxiety and distress have been natural psychological
responses to the current situation. Stress, anxiety, and
depression manifest themselves when people are under
life-threatening circumstances and must face the impend-
ing problem of death. These conditions have been
intensified if families need to be separated due to the
uncertainty of disease progression, insufficient supply,
financial losses, and increased risk perception, which are
typically magnified by incomplete information and
inadequate communication through the media in the
early phase of the pandemic.”

Chile has initiated de-escalation, thus requiring
knowledge about the best time for the end of restriction.
The study intended to forecast the future of lockdown
and its favorable epidemiological conditions by analyzing
three elements, such as incidence, prevalence, and
polymerase chain reaction (PCR) test positivity. Such
elements were vital to the assessment of the progress of
the pandemic. Therefore, this information is a
prerequisite to the decision-making of policymakers
about future strategies.

Method

Data was collected from the COVID-19 database of
the Chilean Ministry of Science, Technology, Knowledge,
and Innovation. The data are publicly available and
adhere to ethical regulations.8

The study estimated the post-peak decline curves for
each variable of interest: new cases (6,938 as of June 14,
2020), active cases (37,307 as of June 21, 2020), and
positive PCR tests (39.63% as of June 10, 2020).

Data for the said variables were subjected to linear
and non-linear regression studies to determine which
curve best explains the data using analysis of sequential
variance. The determination coefficient (R2), which is the
standard deviation of the values of the dependent variable
y with respect to the independent variable x in each
estimated curve (Sy-x) was calculated. Additionally,
regression estimates were made with a confidence
interval (CI) of 1% error. The variables under the study
trends regarding the explanatory variable (time in days)
were estimated using linear and quadratic regressions.
The errors in the estimation of the curves were calculated
using the error indicators mean absolute percentage error
(MAPE), mean absolute deviation (MAD), and mean
signed deviation (MSD). Mean absolute percentage error
(MAPE) enables the estimation of the magnitude (in
percent) of the curve error, whereas two MAD and MSD
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Figure 1. Results of the Trend of Incidence (New Cases) of COVID-19 in
Chile at Post-Peak

compare a trend curve with another curve. The lower the
indicators are, the better the explanation that the
behavior of the data reflects a curve that describes better
than others. The program used for the estimates was
Minitab 18.0.

Results

Figure 1 shows the estimation of the trend curve of
new cases over time (in days). A linear curve was
observed to represent this behavior best. The R2 (71.9%)
value can be considered relatively high, and this trend
curve explains 71.9% of all existing variations. The value
of Sy-x was 643.3. The MAPE value reached 14%, and
this magnitude of error explains the estimated R2 value.

Figure 2 depicts the estimation of the active curve of
case trend over time (in days). The study observed that a
descending quadratic curve best represents this behavior.
The R2 (96%) value was extremely high, such that this
trend curve explains 96% of all existing variations. The
value of Sy-x was 774.6. The MAPE value reached 2%,
and this magnitude of error illustrates the magnitude of
the estimated R2 value.

Figure 3 displays the results of the estimation of the
trend curve of the positive PCR tests (%) over time (in
days). The study observed that a descending quadratic
curve best represents this behavior. The R2 (72.5 %)
value was relatively high. Therefore, the trend curve
explains 72.5% of all existing variation. The value of Sy-x
was 2.88. The MAPE value reached 7.35%, and this
magnitude of error explains the estimated R2 value. The
MAD and MSD values can not be compared with other
curves because the literature lacks estimates similar to
those in the present study.

Discussion

The mathematical model of any situation aims to de-
scribe the essential components and predict certain ge-
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Figure 2. Results of the Trend of Prevalence (Active Cases) of COVID-19 in Chile at Post-Peak
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Figure 3. Results of the Trend of Positivity of COVID-19 PCR Tests in Chile, after the Post-
Peak of Positivity

neral trends. However, an accurate prediction is impos-
sible. Therefore, the proposed model only provides a ba-
sis for obtaining a mechanism for understanding under
the type of restrictions and current population condi-
tions. One of the epidemiology tasks is predicting the
evolution of infectious diseases using mathematical mo-
dels. However, such models exclude the specific
characteristics of the affected population.®

The most effective policy is a combination of screen-
ing and blocking. Screening reduces the risk of infection,
whereas blocking prevents people from returning to nor-
mal life prematurely. Notably, the longer the time of
home lockdown, the shorter the period of mandatory
restrictions required despite the adverse the conse-
quences of the lockdown. For this relationship to be ful-
filled, population behavior is essential. Unfortunately, in
Chile, this necessary condition has only been partially
respected.10

Chile has surpassed the minimum barrier of per capita
PCR testing, which several countries reported on the date
they finished the lockdown. This difference accentuates

18

the perception of Chile's poor performance in terms of
prevention of the pandemic. Nevertheless, the deescala-
tion phase should increase the daily PCR tests. The cur-
rent analysis indicates that the opposite is happening.
European,!1-20 Asian,21.22 Qceanic,23:24 and South
American countries (Uruguay),2> have finished their first
major period of lockdown upon reaching the following
minimum conditions on average in the context of the
COVID-19 pandemic: incidence rate = 1.26 (100,000 in-
habitants), prevalence rate = 61.05 (100,000 inhabi-
tants), and rate of positive PCR tests = 2.81%.26
According to the abovementioned indicators, the
study estimates that the start date for the gradual de-es-
calation of restrictions should begin after July 30, 2020.
The reason for this date is to determine the end date of
the containment, thus avoiding the saturation of health
services and achieving success by taking into account on-
ly the criterion of active cases, which is the closest to be-
ing reached. However, evidence shows that beginning the
end of mandatory de-escalation on August 3, 2020 would
be completely safe and successful given the three com-
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bined indicators (e.g., incidence, prevalence, and positiv-
ity).4

The lockdown should be lifted without risk of over-
whelming health services. If all restrictions are universally
lifted, it could trigger a rapid resurgence of infections and
lead to more deaths. Second and third waves are expected
after reopening and a considerable time before the
development of any effective vaccine, generation of col-
lective immunity, and final resolution of the pandemic.
Second waves are predictable and should be managed in
proportion. If a return to containment is necessary for
mitigation, then it should occur without generating sus-
picion. With the decrease in the number of active cases,
traceability will become easier and presumably more ef-
fective. Thus, preparing for future outbreaks is necessary,
especially by strengthening primary care services. Such
preparation is precisely the function of primary care and
nursing staff, which is crucial to the post-peak COVID-
19 phase because people do not internalize the social
costs of the spread of the virus and opt to return to nor-
mal life soon. The estimation indicated 59%-85% of the
population should be infected pandemic in the absence
of an effective vaccine or treatment. Therefore, the strat-
egy should be managing the spread through phased re-
lease measures. Any flexibility in the sudden release of
the lockdown or impossibility of achieving contact trac-
ing can lead to exponential transmission, leading to many
unmanageable cases given the available health infrastruc-
ture and human resources. Simultaneously, evidence-
based protocols for possible strategies should be prepared
before the end of the lockdown.27-30

The study recommends that in the period leading up
to the end of the lockdown, teleworking should be inten-
sified, and that as many people as possible should be able
to work from home, even without obligation. Potentially,
34% of jobs could be accomplished at home, which im-
plies reduced mobility by nearly the same percentage.
Potentially, the younger population could be the first to
be released from the lockdown to further alleviate any
subsequent stress on the health system and potentially
reinforce the collective immunity effect.!:2

The results derived from the proposed model can pro-
vide useful information on maintaining/releasing contain-
ment and avoiding adverse effects in any country. This
model is sensitive to health interventions and decisions
made, which can lead to variations in predictions. Thus,
nations can rely on official databases to reveal biases in
case confirmation and information.

Conclusion and Recommendation

The findings emphasize that gradual, cautious steps
should be taken with the ease in restrictions to save re-
sources and lives. The work of primary care and nursing
staff is crucial in the post-peak COVID-19 phase. Lastly,

long-term preparations should be made to contain future
waves of new cases.
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Abstract

Measles is one of the main causes of global mortality in the under-fives. The existence of groups that reject immunization caused a decrease in immunization
coverage. Anti-vaccine messages are widely delivered on social media. Identification of vaccine rejection behavior can be used as the basis to formulate ef-
fective program strategies. The design of this study used rapid assessment procedures (RAP). The informants were from two anti-vaccine communities in the
Facebook group. In-depth interviews and observations were done for data collection, and data analysis was performed using the Framework Method. The re-
sults found that determinants, such as knowledge, beliefs in health behavior and disease prevention, religion, culture, and government policies play a role in
shaping informants’ perceptions of vaccines and disease risks. The design factors of vaccination programs and the reliability of vaccine-producing sources
were found to be inhibiting factors for informants to receive vaccines. Also, determinants like media communication, experience with vaccines, health workers'
role, and lobbying by anti-vaccine groups strengthened informants' attitude who initially doubted vaccines, causing them to reject vaccines ultimately. It is sug-
gested to the Ministry of Health to improve vaccination campaigns through social media, conduct vaccine development study, and increase health workers'

knowledge related to vaccines and make their communication techniques more effective.

Keywords: anti-vaccine, social media (Facebook), vaccine hesitancy

Introduction

Measles is one of the main causes of death in children
under five years old globally.! In Indonesia, measles im-
munization coverage is still below the 2015 target set at
over 95%. The immunization coverage in 2015 was
94.7% and had decreased in 2014 (92.3 %) compared
to 2013 (97.8%).2 In Indonesia, vaccination programs
have been implemented since 1956. However, national
immunization coverage in 2015 was still at 86.54%. This
percentage has not yet reached the Strategic Plan target
in 2015 of 91%. Compared to immunization coverage in
the period 2008-2011, the rates for the period 2012-
2015 decreased and some regions in Indonesia were still
experiencing outbreaks of diseases that can be prevented
by immunization.3 By 2015, there were areas of the coun-
try where more than 60% of children were not vaccinat-
ed.4

One of the causes behind the decline in vaccinations
in Indonesia is the presence of groups that reject immu-
nization.>:6 This anti-vaccine community has been
around since the first vaccine was discovered and so far,
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nothing has changed.”-8 There are many reasons for vac-
cine refusal, including lack of access to regular health
care, low-income families, fear-based messages, protect-
ion of individual liberties, issues around the vaccine’s pu-
rity, and religious belief.8:9 Based on a research in
America, the anti-vaccine message has been delivered by
the anti-vaccine group community on the internet. The
information conveyed by anti-vaccine groups on social
media can affect one’s perception about immunization,
that vaccines are actually ineffective and even danger-
ous.!0 The use of the internet to access health informa-
tion has been increasing. A study in Ontario, Canada,
conducted by Kata, stated that 70% of internet users' in-
formation had influenced the decision to obtain health
care.!l Kelly, Jenkinson, and Ziebland,!2 found that
health-related websites act as peer-to-peer information
channels that provide experiential information including
factors like feeling supported, relationships with others,
experiencing health services, and affecting behavior.
Some groups may use this channel to amplify the misin-
formation.!2 In Indonesia, the number of active monthly
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users of the social media platform, Facebook, up to
January 2019, had reached 136,960,000, which accounts
for 50.1% of the entire population.!3 One study conduct-
ed in Indonesia found several reasons for parents not to
immunize their children. Parental reasons were catego-
rized into three interrelated themes: belief barriers, safety
concerns, trust, and misinformation issues.!4 The study
conducted by Kata,!! also described that 80% of internet
users use this access to search for health information on-
line, and 16% of them were looking for information
about vaccinations. Based on the study above, the inter-
net has become one of society's primary health informa-
tion sources.1>

Wahyurnani, et al.,16 in a study of community assess-
ments of measles immunization in the Sleman Regency
(Yogyakarta Special Region), the internet media were of-
ten used by citizens to search for health information, in-
cluding measles immunization. The study also concluded
that the decision for immunization was influenced by re-
ligious scholars' advice and medical personnel' behavior.
Moreover, the presence of side effects experienced by in-
dividuals was reported.16

In 2012, the World Health Organization (WHO)
Strategic Advisory Group of Experts (SAGE) formed an
immunization working group that aims to identify the
vaccine's determinants of hesitancy and what efforts
should be made to overcome them. The results of the
SAGE Working Group study concluded that vaccine re-
jection behavior was influenced by three main factors,
namely (1) Contextual influences such as communication
and media environment, influential leaders, historical
reasons, religion, culture, political reasons, lobbying (ap-
proach) by anti-vaccine groups, geographical barriers and
the pharmaceutical industry, (2) Individual and group in-
fluences arising from personal vaccine perception factors
such as knowledge, health system and social/peer envi-
ronment, and (3) vaccine-/vaccination-specific issues.!?

The purpose of this study was to analyze the determi-
nants related to vaccine rejection behavior, including per-
ceptions of government policies related to immunization,
knowledge and beliefs related to immunization, perceived
benefits, the dangers of immunization, cultural and reli-
gious barriers, and environmental factors (the influence
of media, the influence of health workers and the influ-
ence of anti-vaccine group lobbying).

Method

This is a study used a qualitative study applying the
Rapid Assessment Procedures (RAP).18-20 The RAP was
conducted using observation and in-depth interview
methods. For observation, authors had focused for two
months, from June 2016 through July 2016, on group
Facebook activity among members (anything posted,
comments and replies, news feeds). The observation was
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also held directly at the house of a member of the
Facebook “Stop Vaksin” group for a day. The house itself
was a gathering point for group members and an alterna-
tive medicine practice owned by the host. This study was
conducted on two anti-vaccine communities on the
Facebook social media group, namely “Stop Vaksin di
Indonesia” and “Gerakan Anti Vaksinasi dan
Imunisasi/Movement Against both Vaccination and
Immunization” (GAVI).

In this study, informants are eight members of the an-
ti-vaccine Facebook group community and four key in-
formants. The informants consisted of one informant
from Islamic scholars; which divided into one informant
from vaccination activists, one informant from adverse
events following immunization (AEFI) working groups,
and one informant from the Manager Program in the
Immunization Sub-Directorate of the Directorate
General of Disease Prevention and Control, Ministry of
Health, Republic of Indonesia. Before data collection, in-
formed consent was given by each informant and key in-
formant to comply with the ethics research principles
elaborated in the Helsinki Declaration.2! In addition to
the anti-vaccines group members interviewed, four key
informants consisted of one religious leader, one
Immunization National Commission member, one gene-
ral practitioner, and one program manager of the
Immunization Sub-Directorate.

Data collection was conducted in June-July 2016 by
the authors and trained author assistants. The sampling
technique used in this study was purposive sampling.
Data collection techniques used in this study were in-
depth interviews and observations.22 The authors visited
one of the selected anti-vaccine community members.
The place was a cupping treatment site, and it was a
gathering place for members of the anti-vaccine commu-
nity. The instrument used was semi-structured questions,
and it was taken from The SAGE Working Group on
Vaccine Hesitancy,!7 and modified by authors. The ques-
tions contained perceptions of government policies relat-
ed to immunization, knowledge, and beliefs related to
immunization, perceptions of immunization benefits and
dangers, and perceptions of cultural and religious barri-
ers. This instrument has been tested on two parents who
rejected vaccines, and correction has been made based
on the trial. Before the data was collected (interviews and
recordings), informed consent was obtained from each
informant. Data analysis was done using the Framework
Method.23-25

All interview results were transcribed and coded.
After the transcript had been coded, researchers com-
pared it to be developed into a thematic framework that
identifies key themes and sub-themes related to research
questions. Thematic frameworks were tested and refined
with all transcripts to ensure that the framework includes
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all data in transcripts relevant to the study question but
are not too simplistic. This procedure also ensures that
the data in each sub-theme is coherent and that there are
apparent differences between the sub-themes. The frame-
work was revised in discussion with the team until all the
information was able to be fit in the framework. The re-
vised framework is shown in Table 2. The thematic
framework consists of four areas: The first and second
areas were perceptions of government policies related to
immunization and knowledge and beliefs related to im-
munization. The third area was perceptions of benefits,
the danger of immunization, cultural, and religious bar-
riers. The last area was the environmental factors (the in-
fluence of the media and the anti-vaccine group lobby).

Results

There were eight informants in this study. The inform-
ants who participated in the in-depth interviews in this
study were members of the Facebook social media
group's anti-vaccine movement. The average age was 39
years old, and the age range was between 26 and 45 years
old. The majority of them were female, and their educa-
tion level ranged from senior high school to Bachelor of
Science. Details of the characteristics of the informants
are as shown in Table 1.

The authors also looked at some components of the
Health Belief Model theory. This study indicated that the
environmental factor related mostly to the media's influ-
ence, including mass media and social media. Also,
knowledge and beliefs related to immunization were re-
lated to individual influence. Similarly, the perceived ben-
efits and dangers of immunization were also included as
individual influences. Social influence was represented
by both cultural and religious barriers related to immu-
nization. Detailed discussion for each issue was as fol-
lows in Table 2.

Two major issues were raised related to policies. The
first issue is concerned with clear information regarding
both impact and risk of immunization. The other issue
was the fact that immunization was obligatory for every
child. Some informants argued that the government’s
policies were not yet transparent, as, on the one hand, it
forced and obliged the entire community to vaccinate.

However, information about the impacts and risks gener-
ated by vaccines was not delivered. They are also well-in-
formed about coverage appointed by the WHO for every
child's immunization program, even though they as-
sumed that WHO seems to equalize everything.

Some issues discussed were knowledge of the benefits
of immunization, delivery of vaccines, and perceived ef-
fectiveness of vaccination. The government has conduct-
ed various training sessions to equip health workers with
information and knowledge about immunization to de-
liver to the community. Most of these informants have
various knowledge levels regarding the vaccines’ effec-
tiveness against diseases, and they got that information
from friends, books, and from their experiences.
Unfortunately, an informant whose friend told her that
even though her daughter has been immunized with the
measles vaccine, she still caught the disease.

The informants did not question how the vaccine was
administered but were more worried about its content
and its consequence for the human body. Some issues of
concern were also noted, for example, that the perceived
danger of immunization was more significant than the
perceived benefit of immunization. Also, most inform-
ants voiced concern about how either halal or haram of
the vaccine source. It was likely that all these information
elements were connected to their belief and religion.
Most informants voiced concern about kalal and haram
sources regarding the benefit and danger of immunisation
and cultural and religious barriers.

The environmental factor is related mostly to the me-
dia's influence, including mass media and now social me-
dia and the anti-vaccine group lobby's influence. Media
such as television have contributed partial information.
Informants sought information about vaccines through
new media, such as social media, through testimony or
others’ experiences, which consequently affected their de-
cision about immunization. Social media also provides
freedom for everyone to create a group or fan page with
a similar interest.

Discussion
Regarding informants’ perception of government poli-
cies, it was found that some informants argued that gov-

Table 1. Characteristic of Informants, Member of Gerakan Anti Vaksinasi Facebook Group

Code of Informant Age (Years) Sex Occupation Last Education Position

Informant HN 26 Female Housewife Bachelor graduate Group’s admin

Informant IR 32 Female Entrepreneur Bachelor graduate Member of Gerakan Anti Vaksinasi dan Imunisasi
Informant DW 42 Female Entrepreneur Bachelor graduate Group’s admin

Informant MA 45 Male Entrepreneur Bachelor graduate Group’s admin

Informant BG 44 Male Entrepreneur Diploma graduate Member of Stop Vaksin

Informant JW 43 Female Private company employee  Senior high school Member of Stop Vaksin

Informant WH 44 Female Housewife Senior high school Member of Stop Vaksin

Informant NS 42 Female Housewife Senior high school Member of Stop Vaksin

23



Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal). 2021; 16 (1): 21-27

Table 2. Theme, Sub-Theme, and Relevant Quotations

Theme

Sub-Theme

Quotations

Perception of government
policies related to immunization

Knowledge and belief related
to immunization

Perceived benefit and danger
of immunization, cultural, and
religious barriers

Environmental factors

Perceived as being nontransparent
infomation: Impacts and Risks

Perceived as imposing and obliging
all people to vaccinate

Knowledge of:

- Benefits of vaccination

- Consequences of vaccine delivered
and not delivered

Perception of immunization
effectiveness against diseases

Thought of risks and dangers
greater than benefits

Vaccination does not guarantee
that children will become immune

Informants did not question the way
the vaccine was administered but
were concerned over vaccine
content and the consequences for
the body

Influence of media

Influence of anti-vaccine lobby

“They came to my house and forced me to polio vaccinate my child. She said, if my child
were infected with polio, all the village population would be infected with polio too.”
(Informant WH)

“Well, this is actually the role of the government. Before implementing the program, they
must be honest about what immunization is and what vaccination is. Because all this
time we have seen a duping process, a process of omission.” (Informant BG)

“Yes, the WHO has a target for children, (the vaccine) coverage up to 90% by 2020.

I read the WHO project several times, because WHO really seems to equalize
everything...” (Informant HN)

“For midwives, various training. From various ways, for example, training conducted by
Kesehatan Ibu dan Anak (Maternal and Child Health Division), it has immunization
material. Training conducted by the the Directorate General of Pharmaceutical and
Medical Devices and pharmacies also invited the midwife coordinator. The funding
sources were from WHO and UNICEF. So, the training continues from various funding
sources. Well, we ourselves at the subdistrict of immunization, we also do the same
thing.” (Key Informant HK)

“... I've read, the antibodies produced by the vaccine did not last long. The benefits are
only temporary, and it will not be worth it.” (Informant HN)

“Many children are immunized against measles but still get sick from measles. 1 see
friends whose children are not vaccinated, they are actually healthy and rarely get sick.”
(Informant WH)

“For example, if by injecting children can be safe and healthy 100%, it’s not a problem
for me. But the problem is the security of the content” (Informant HN)

“Vaccines, if made from human blood, they are clearly haram especially if it’s in contact
with pigs. Don’t forget that we not only have a problem with halal-haram but also
thoyib...” (Informant WH)

“In Islam, there are clear rules for using medicinal or food ingredients from halal
sources.” (Key Informant AB)

“Halal is undoubtedly mandatory for everything consumed. But my choice not to use
vaccines was not because of that only, but because I felt that there was no benefit from
vaccines.” (Informant HN)

“To the point where as a treatment we are still in the standard of not using elements that
are haram or najis.” (Key informant AB)

“Actually, there are many cases because of immunization, but the television or the media
they rarely reported the cases. But if on the internet, we can see the pro or con news so
we can decide for ourselves.” (Informant DW)

“My child often became sick after being vaccinated. 1 started looking for information,
also through the internet, then I found this Facebook group and became a member about
a year ago, even I was appointed as an admin in the group.” (Informant HN)

ernment policies were not transparent. Increasing the
community’s knowledge related to vaccines took place
through training on immunization of health workers in
each primary health care, expecting that health workers
could provide a good immunization education to the
community. Also, it was found that some informants
were well-informed regarding vaccines and about the
schedule of immunization and international targets relat-
ed to vaccines. Furthermore, they were also often ex-
posed to media published by WHO. In this study, the in-
formants’ lack of trust in the government has created a
negative perception of government policies regarding im-
munization and became one factor that encouraged in-
formants to dismiss vaccination.

The informants’ perception was also influenced by the
media, health workers, and anti-vaccine scientists.
Culturally, from the informants’ statements, the influence
of the surrounding environment, including those closest
to them, was influential in influencing informants’ deci-
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sions to reject or accept vaccines. This phenomenon is
especially evident for less-educated informants.

In terms of informants’ knowledge about vaccination,
they all know about the national vaccination schedule
recommended by the Indonesian Pediatrics Association
(Ikatan Dokter Anak Indonesia/IDAI). The perception
was also affected by information acquired through social
media, health workers, and anti-vaccine scientists. As a
result, a perception that vaccination would not guarantee
children immunity against diseases could be prevented
by immunization.26 Also, they perceived that their chil-
dren’s health status would not be affected by their immu-
nization status. In other words, as a spokesperson on the
government immunization program stated, health work-
ers’ tasks within the community were not only to deliver
the immunization as scheduled but also to distribute
health information and to put straight the disinformation
about immunization.

The role of religious scholars, especially in the Islamic



Meilani et al, Analysis of Measles Vaccination Refusal on Social Media (Facebook) among Anti-Vaccine Communities

religion, is significant in rejecting vaccines. All inform-
ants who are Muslim believe that it is obligatory to pay
attention to the halal ingredients used for their children,
including drugs and vaccines. However, halal and anoth-
er requirement for consuming something was the thoyib
factor, e.g., the quality and usefulness.

Islam believers will have an interest in vaccine safety
issues. Mynors, et al.,?7 in their study, found that Jews
and Muslims groups in Royal England had concerns
about the pork component that could be contained in
vaccines. Additionally, Orthodox Christians in the
Netherlands and the Amish sect in the United States of
America are religious communities well-known for their
refusal to vaccinate to prevent disease, which is consis-
tent with the concept of “origin of disease, the need for
preventive practice and health-seeking behavior”.

In this case, media communication was represented
by the messages delivered and received in the news that
can cause negative or positive sentiments about vaccines.
These include mass media, electronics, and social media
that trigger and influence individual vaccination refusal
decisions. Informants thought that media reporting on
television and in newspapers on vaccines' benefits and
risks was not balanced. They assumed that the media only
informed the public of the benefits of the vaccine all this
time. On the other hand, the risks posed and those ad-
versely affected by the vaccine were rarely reported.
Social media such as the internet provide more balanced
information, so informants assumed could get the actual
news and information about vaccines. The information
gathered can be the basis and reference for rejecting or
receiving vaccinations.

Most informants, getting in touch, getting acquainted,
and joining the anti-vaccine community began with an
unpleasant experience with medical treatment and im-
munization. Consequently, they try to determine whether
other people have the same experience and perceptions
to support each other and share information. As well as
seeking information from people around them, the in-
formants with a higher level of education also looked for
information from books, the opinions of leaders and sci-
entists, and social media. The anti-vaccine group lobby's
influence has been shown to affect informants who al-
ready have doubts about vaccines. The doubt itself hap-
pened to informants with higher and lower education lev-
els in affirming their decision to reject the vaccine. What
distinguishes this situation is the way to find information
that confirms the decision. Most of the informants con-
sidered vaccines to have no benefits and risk health be-
cause they have many side effects. This perception was
formed because the informant received knowledge and
influence from various sources, including Facebook,
where information with anti-vaccine sentiments was of-
ten uploaded.

This study's results are in line with the results of
Smith, et al.,?8 in Atlanta, Georgia (USA) in evaluating
the relationship between parents’ beliefs about vaccines
and the decision to reject vaccines. Parents who reject
vaccination have concerns about vaccine safety and there-
by assume that there is little benefit from vaccination.28
A study conducted by Rahmawati and Umbul,29 in
Krembangan, Surabaya (Indonesia) revealed the same re-
sults. Nearly two-thirds (65%) of respondents stated the
reason for the incompleteness of primary immunization
was fear of side effects of immunization.29

The informants' beliefs and prevention behavior who
chose natural treatments and avoided chemical drugs also
modified the informants’ perception that vaccines con-
taining chemicals had more risks than benefits. Besides,
the religious determinant that requires the vaccines to be
halal creates distrust of the reliability of the source of
production and the supply. This determinant also be-
comes a barrier to informants receiving the vaccine.
Cultural factors and the habit of following the people's
pattern around or the people closest who reject the vac-
cine have more power to influence informants with low
education levels. Informants with higher education levels
were looking for various reference sources to convince
themselves of the vaccines' reliability, not just following
general instructions.

The analysis was conducted more clearly to under-
stand the real reason the informant refused vaccination.
Interaction of the determinants that influenced vaccine
rejection behavior played a role in influencing and ulti-
mately forming the informants’ perceptions of vaccines
and diseases that can be prevented by immunization. In
this study, the informants formed perceptions that the
vaccines were dangerous and not beneficial. Also, they
believed that the healthy lifestyle they led was sufficient
to protect their children from susceptibility to disease.
They assumed that diseases that can be prevented by im-
munization were not something serious or to be feared;
thus, vaccination was not needed.

Conclusion

This study found that knowledge, health and preven-
tion behavior beliefs, religion, culture, and government
policies play a role in forming the informants’ perceptions
of vaccines and risk factors. Factors of vaccination pro-
gram design and reliability of vaccine-producing sources
were inhibiting factors for informants to receive vaccines.
Determinants of the media communication, the experi-
ence with vaccines, the role of health workers, and the
anti-vaccine group lobby strengthened informants' atti-
tude who initially doubted vaccines, causing them to re-
ject vaccines eventually.
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Abstract

Stunting (low height-for-age) remains a global and national health problem because it increases the risk of disturbances in growth and development and mor-
tality. Banjar Margo District, Tulang Bawang Regency, has the second-highest prevalence in Lampung Province, Indonesia. This study aimed to analyze the
association of exclusive breastfeeding history and stunting in children aged 12-23 months in Banjar Margo District. This study used a cross-sectional design
on 193 children aged 12-23 months. It was primary data conducted between April and May 2018 with a questionnaire. Data analysis was performed using
the chi-square test and multiple logistic regression. The result showed that of 193 children, 29.5% were stunted. Children who were not exclusively breastfed
were 3.1 times (95% Cl = 1.5-6.4) more at risk of stunting than those exclusively breastfed, after controlling for mothers with low education and unemployment
factors as confounding variables. Health promotion activities in primary/integrated health care should be focused not only on mothers but also on other people

involved in child care, such as grandparents, at-home caregivers, and daycares.

Keywords: children aged 12-23 months, exclusive breastfeeding, stunting

Introduction
Stunting is a nutritional status based on the body
length-for-age/height-for-age World Health Organization
(WHO) Child Growth Standards, where the Z-score va-
lue should be less than =2 standard deviations (SD) from
the mean.! Stunting is a chronic condition on a child's
poor linear growth, accumulating the impact of various
factors, such as low nutrition and health before and after
a child's birth.2 In 2006, the World Bank stated that stun-
ting is considered chronic malnutrition that occurs in the
womb. During the first two years of a child's life, it could
lead to lower intelligence and decreased physical capaci-
ty, which results in productivity decrease, economic
growth slowdown, and prolonged poverty. Stunting
could also impact a weak immune system and chronic di-
sease vulnerability such as diabetes mellitus, heart disea-
se, cancer, and maternal reproductive disorders in adult-
hood.2:3 Other effects of stunting were related to hyper-
tension, morbidity, and mortality. Stunting occurs in the
first two years of life, with increased blood pressure at 7—
8 years.*
The worldwide prevalence of stunting in children un-

der five years of age was 22.2%, equivalent to 150.8 mil-
lion children in 2017. Indonesia continued to have a high
prevalence of stunting.3-3:6 Results of data analysis on
nutritional status monitoring showed that the prevalen-
ces of stunting among children aged 0-59 months in
Indonesia were 29%, 29%, and 29.6% from 2015 to
2017, respectively.”7-9 Furthermore, the prevalence of
Basic Health Research Surveys was 32.9% in 2013 and
30.8% in 2018, above the WHO-defined limit
(20%).10.11 Tulang Bawang Regency ranked third in
stunting in Indonesia,!! with prevalences of 22.9% in
2015, 30.7% in 2016, and 24.4% in 2017.8.9 In Tulang
Bawang Regency, Banjar Margo District has the highest
rate.%

The stunting policy brief stated that exclusive breast-
feeding is one of the frameworks for action to reduce
stunting.!2 Some studies,!-12-14 revealed that one of the
highest risk factors for stunting was exclusive breastfee-
ding. Babies who were allowed to breastfeed early will
get the colostrum, successfully obtain exclusive breast-
feeding, and be breastfed longer. Children who were not
exclusively breastfed have a 7.86 times risk of stunting
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than those who received exclusive breastfeeding.
Furthermore, children with no early breastfeeding initia-
tion history were 2.63 times more likely to have stunting
than those with early breastfeeding initiation history.1>
Banjar Margo District has a stunting prevalence above
the WHO limit and, based on data analysis results on
nutritional status monitoring, even though exclusive
breastfeeding coverage is extensive. If this happens con-
tinuously, future generations in this region could be
threatened. Therefore, this study was conducted after
looking at the results of previous studies, theories, pro-
grams, and stunting conditions in Banjar Margo District.
This study aimed to analyze the relationship between ex-
clusive breastfeeding and stunting in children aged 12—
23 months in Banjar Margo District, Tulang Bawang
Regency.

Method

This study was approved by the Health Research
Ethics Commission, Health Polytechnic, Ministry of
Health, Tanjung Karang, with ethical clearance no.
42/EC/KEP-TJK/I11/2018. This study used a cross-sectio-
nal design. Data collection activities were conducted in
12 active integrated services postes (ISPs)/ pos pelayanan
terpadu (Posyandu) from April to May 2018 in Banjar
Margo District, Tulang Bawang Regency. Proportional
simple random sampling was used to obtain participants.
The study population included mothers who had toddlers
aged 12-23 months in Banjar Margo District, totaling 829
children. The calculation of large samples using the two-
proportion hypothesis test formula16 obtained 180 samp-
les with an additional 10% to avoid dropping out of samp-
les. A total of 193 mothers who had children under 12—
23 months were selected. The inclusion criteria were mot-
hers who had children aged 12-23 months and have a
maternal and child health book containing their children's
body weight and length at birth. The exclusion criteria
were mothers who have children with premature birth
and/or spinal abnormalities.

The dependent variable was the incidence of stunting.
The child's body was measured using an infant meter (0.1
cm). The dependent variable was divided into two cate-
gories: yes (if the Z-score is lower than -2 SD) and no (if
the Z-score higher than =2 SD).! The Z-score value was
determined using the WHO Anthro 2005 software. The
independent variable was exclusive breastfeeding history,
which was divided into yes (if the child was given breast
milk without other food except vitamins, minerals, or
drugs from birth to six months old) and no (if the child
was given extra food before six months of age). The con-
founding variables were early breastfeeding initiation
history, maternal education, and maternal employment.
The early breastfeeding initiation history was categorized
into yes and no. Maternal education was low (if less than

senior high school) and moderate-high (if senior high
school or higher). Maternal employment was divided into
yes and no. All variables were collected using a question-
naire with mother characteristics, exclusive breastfeeding
history, and early breastfeeding initiation history. The
questionnaire was administered to the mothers who visi-
ted ISP in Banjar Margo District and had a maternal and
child health book.

A chi-square test was used to determine relationships
between dependent to independent and confounding va-
riables. Multiple logistic regression with risk factor mo-
dels was conducted to validate the relationship of the in-
dependent variable (exclusive breastfeeding history) with
stunting by controlling the confounding variables (early
breastfeeding initiation history, maternal education, and
maternal employment). Confounding assessment was per-
formed by excluding variables with a p-value of > 0.05,
starting from the variable with the highest p-value.
Modeling was conducted by considering changes in the
odds ratio (OR). If the difference in OR was more than
10%, the variable was returned to the model.

Results

The study results found that 57 (29.5%) children
could be categorized as stunted. Over half of the sample
of mothers had exclusive breastfeeding history (65.8%),
early breastfeeding initiation history (68.9%), low educa-
tion (68.9%), and unemployment (83.4%). The bivariate
analysis with the chi-square test (Table 1) showed a sig-
nificant relationship between the stunting incidence in
children aged 12-23 months with exclusive breastfeeding
history, maternal education, and maternal employment
with a p-value of 0.01. The stunting incidence of those
with nonexclusive breastfeeding history was 32 (48.5%),
nonearly breastfeeding initiation history 13 (21.7%), low
education 51 (85%), and employment 20 (62.5%).

Furthermore, multivariate analysis was conducted by
including all the independent variable candidates with a
p-value of < 0.25 (based on bivariate analysis). In this
study, all independent variables were eligible for entry
into the multivariate analysis. Multivariate analysis was
performed to analyze variables related to stunting.
Multiple logistic regression test was performed to deter-
mine the influence of the exclusive breastfeeding history
factor as the main factor. In this analysis, the early breast-
feeding initiation history variable had to leave the model
because it did not reach 10% upon OR value calculation.

The final model analysis (Table 2) proved the rela-
tionship between exclusive breastfeeding history and
stunting incidence. Children who were not exclusively
breastfeeding were 3.1 times (95% confidence interval
1.5-6.4) more at risk of stunting than those who were
exclusively breastfeeding, with a statistically significant
p-value of 0.01 after controlling for maternal education
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Table 1. Relation of Exclusive Breastfeeding History, Early Breastfeeding Initiation History, Maternal Education, and Employment with

Stunting in Children Aged 12-23 Months

Stunting
Variable Category No Yes Total  p-value OR
n % n %
Exclusive breastfeeding history Yes 102 80.3 25 19.7 127 Ref
No 34 51.5 32 48.5 66 0.01 3.8
Early breastfeeding initiation history Yes 89 66.9 44 33.1 133 Ref
No 47 78.3 13 21.7 60 0.150 0.6
Maternal education Moderate-high 48 36.1 85 63.9 133 Ref
Low 9 15.0 51 85.0 60 0.01 3.2
Maternal employment No 124 77.0 37 23.0 161 Ref
Yes 12 37.5 20 62.5 32 0.01 5.6

Note: OR = Odds Ratio

Table 2. Final Model of the Relation of Exclusive Breastfeeding History with Stunting in

Children Aged 12-23 Months

Variable Category p-value OR 95% CI
Exclusive breastfeeding history Yes Ref

No 0.01 3.1 1.5-6.4
Maternal education Moderate-high Ref

Low 0.01 5.5 1.8-16.5
Maternal employment No Ref

Yes 0.01 12.2 4.2-35.4

Notes: OR = Odds Ratio; CI = Confidence Interval

and employment factors. The results proved the study's
hypothesis that exclusive breastfeeding is associated with
stunting in children aged 12-23 months compared with
children who were not exclusively breastfed in Banjar
Margo District. Maternal education and employment fac-
tors were confounding variables and substantially signi-
ficantly related to exclusive breastfeeding.

Discussion

The study's stunting prevalence was 29.5% (children
aged 12-23 months), which was higher than the 24.4%
report of the Nutritional Status Monitoring in 2017 for
Tulang Bawang Regency (children aged 0-59 months).?
Of 57 children aged 12-23 months with stunting, one
12-month-old toddler had severe stunting with a body
length of 68.7 cm. The length and height gauge was not
available at the ISP. The availability of measuring instru-
ments for length and height is not available at the ISP, so
the length of the toddler's body cannot be monitored eve-
ry month. Exclusive breastfeeding was defined as the
practice of giving an infant only breastmilk for the first
six months of life, with no other food, liquid, or even wa-
ter.17 It has many widely known benefits; however, soci-
al, societal, and environmental factors made this practice
challenging for millions of mothers globally.!8 Recall bias
on exclusive breastfeeding status may occur in this study
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because subjects spend more time with caregivers than
mothers. Thus, to get accurate information on the mo-
thers' exclusive breastfeeding status and early initiation
history, the researchers had to visit on weekends or re-
turn in the afternoon when they are home from work.
However, the recall bias for early breastfeeding initiation
was high as the respondents did not understand the early
breastfeeding initiation process.

Exclusive breastfeeding history had a significant asso-
ciation with the incidence of stunting. A similar result
was shown by if the study of Wahdah, et al.,13 found that
children who were not exclusively breastfeding are at
2.02 times greater risk of suffering stunting than those
who were exclusively breastfed.!2.14 In India's
Empowered Action Group States, stunting severity sho-
wed a decreasing trend as the children were exclusively
breastfed.19 Babies who are allowed to breastfeed early
will get the colostrum, obtain exclusive breastfeeding,
and take more prolonged breastfeeding. According to the
WHO, exclusively breastfeeding babies can avoid diges-
tive tract and respiratory infections.!2:14.20.21 Near-full
scale-up of exclusive breastfeeding practices could pre-
vent 823,000 annual deaths in children under five years
old.22 Non-breastfed children are nearly three to four ti-
mes more likely to die of illnesses in the first six months.
There is overwhelming evidence of the positive effects of
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breastfeeding in preventing pneumonia and diarrhea in
young children.22

Barriers to exclusive breastfeeding are that breast
milk has not come out on days 1-3 after birth, leading
formula milk use, hereditary beliefs in the community to
give honey to newborns, and children who cry often are
assumed to be hungry. Hence, mothers/caregivers give
other foods such as milk formulas, bananas, honey, and
filtered porridge.12 Mother and family understanding of
the importance of exclusive breastfeeding for babies 0-6
months needs improvement. Every baby (0-6 months)
who receives nutrition according to their needs can avoid
infectious diseases. Health promotion can help by provi-
ding information on exclusive breastfeeding. The inter-
vention can be done by counseling mothers and caregi-
vers on good infant and young child nutrition and hygie-
ne practices.!8 Optimal feeding of infants and young
children includes immediate breastfeeding initiation, ear-
ly and exclusive breastfeeding until six months of age,
and age-appropriate complementary feeding from 6-24
months with continued breastfeeding until two years of
age. Good infant and young child feeding and hygiene
practices are promoted at various levels: health facilities,
community/home settings, and mass media campaigns. 18

Education level may also affect food consumption
through the selection of foodstuff. The father's education
level will improve the household economic status as it is
closely related to obtaining employment and higher inco-
me to increase the households' purchasing power to pro-
vide food for family members. Children born to educated
women suffer less from malnutrition, manifested as un-
derweight, wasting, and stunting.23 Mothers with higher
education levels are expected to have a positive attitude
toward food nutrition to help fulfill adequate nutrition
for the family.13.14.23 Mothers who have higher educa-
tion tend to be better in child care pattern and infant
food type selection. Mothers with higher education have
more significant opportunities in accessing information
related to nutrition and health.23.24 Maternal education
and maternal employment have a significant relationship
with stunting events. Mothers with low education had a
greater risk of stunting than those with higher educa-
tion.25-27 A study by Shine, et al.,?8 suggests that child-
ren born to working mothers are at 3.10 times greater
risk of stunting than mothers who do not work. A study
by Wahdah, et al.,13 revealed that toddlers with low fa-
mily income are at 24.42 times higher risk of stunting
than those with high-income families.

Maternal employment is another risk factor of stun-
ting as toddlers with working mothers are at 11.5 times
higher risk of stunting than those with mothers who do
not work. These findings are in line with Shine, et al.,28
that children born to working mothers are at 3.10 times
greater risk of becoming stunted than nonworking mot-

hers. The role of mothers is significant, namely, as care-
givers and family food consumption and nutrition impro-
vement effort regulators. In this study, one mother works
as a farmer, entrepreneur, teacher, and household assist-
ant. She admitted that exclusive breastfeeding was chal-
lenging because she worked from morning to evening lea-
ving her child with relatives and neighbors. In this study,
mothers also said that toddlers' full consumption is regu-
lated by the people who care for them, even though the
mothers sometimes do not know what their children con-
sume in one day.

Childhood is a period in which growth and develop-
ment occur very progressively, especially in times of cri-
tical windows, popularly known as “The Window of
Opportunity,” which is the first 1,000 days of life up to
two years.1* Mothers are critical in this period because
of their powerful influence in fulfilling the toddlers'
needs and diet. Working mothers face more challenges
in nurturing their toddlers and ensuring that they can
meet their child's nutritional needs.

Nowadays, providing parenting and fulfilling todd-
lers' nutritional needs, such as using milked milk placed
in the freezer and preparing food menus to monitor die-
tary intake, are cared for by relatives or other people to
support working mothers. However, facts show that the-
re is a lack of information/knowledge between mothers
and caregivers when entrusting their child to caregivers.
The caregivers often make their own decisions to give
any meals to children. Health promotion activities in pri-
mary health care (PHC)/ISP should be focused on invi-
ting other people involved in child care, such as grandpa-
rents, at-home caregivers, and daycares.

Conclusion

Exclusive breastfeeding history was associated with
stunting in children aged 12-23 months in Banjar Margo
District, after controlling maternal education and
employment factors.

Recommendation

It is recommended that health promotion activities in
PHC/ISP be focused on mothers and other people invol-
ved in child care, such as grandparents, at-home caregi-
vers, and daycares.

Abbreviations

WHO: World Health Organization; SD: Standard Deviation; ISP:
Integrated Services Pos; Posyandu: Pos Pelayanan Terpadu; OR: Odds
Ratio; PHC: Primary Health Care.
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Abstract

Adolescent pregnancy has a higher health risk compared to adult pregnancy. One approach to control pregnancy among adolescents is through contraceptive
use. The data on contraceptive use has increased in 2018 and is still controversial among adolescents. Thus, it is necessary to determine the factors encou-
raging the use of contraceptives among adolescents. This study aimed to determine the relation of parity and marital status on contraceptive use among ado-
lescents. This quantitative study used a cross-sectional design. The population of this study was adolescents aged 15-19 years in Indonesia. The total sample
of 936 adolescents selected from the 2017 Indonesia Demographic and Health Survey (IDHS). Multivariate analysis using binary logistic regression used to
analyze the independent variables (parity and marital status) on the dependent variable (contraceptive use) with education, work status, region, and economic
status as controls. The results showed a relationship between marital status and parity on contraceptive use in adolescents after being controlled by con-
founding variables: work status, economic status, and region. The use of contraceptives was one way to control adolescent pregnancy. Counseling and guid-

ance concerning the use of contraceptives should be provided to adolescents.

Keywords: adolescent, contraceptive, marital status, parity

Introduction

Adolescent pregnancy is an issue of public concern as
it has a higher health risk than adult pregnancy.!
Furthermore, adolescents have a higher risk of unintend-
ed pregnancy, unsafe abortion, and sexually transmitted
infections.2 One way to control unwanted pregnancies
and reduce the number of maternal and infant morbidity
is the use of contraceptives.3* Access to and use of
contraceptives have been developed in the community.>

World Bank data in 2018 revealed that the Age-
Specific Fertility Rate (ASFR) for women aged 15-19
years is 42 per 1,000 women. The ASFR in Indonesia has
decreased from 48 to 36 per 1,000 women in 2018.
However, this figure is still high compared to Malaysia,
13 per 1,000 women; China, 8 per 1,000 women; and
Singapore, 4 per 1,000 women.®

Based on World Health Organization (WHO) data in
2018 showed that the prevalence of contraceptive use in
the world increased from 2015 to 2018. In Asia, the
increase was from 60.9% to 61.8% in 2018.7 Specifically
in Indonesia, according to the Indonesia Demographic
and Health Survey (IDHS), the use of modern

contraceptives among married women increased from
2002/2003 until 2012. However, in 2017, contraception
use has decreased but not significantly. Furthermore,
Indonesian data shows that the proportion of the age at
first sexual intercourse among women increased from
59% in 2012 to 74% in 2017.8 Based on IDHS data,
11% of women and 15.8% of adolescents with unmet
contraception needs in 2018. This data showed that the
unmet standard of 6% by the government has not been
achieved.9 In other word, it indicated a failure to make a
decision in preventing and canceling a pregnancy.
Adolescents who are sexually active and not using
contraceptives will have a big chance of pregnancy and
childbirth problems.

Studies on contraceptive use have been carried out in
several countries. In Bangladesh, authors found the
differences in contraceptive use among female
adolescents with more than one parity.10 The study by de
Vargas Nunes Coll and her colleagues in 73 low- and
middle-income countries revealed that modern
contraception methods were still low (below 10%)
among married adolescent women without children.!!
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Restriction of contraceptive access on minimum age was
imposed in Nigeria.12 In this regard, policies of
contraceptives among adolescents are related to social
and cultural norms, and legal and cultural norms
influence adolescents in obtaining and using a
contraceptive. Misconceptions about the long- and short-
term effects on adolescent health and the ability to give
birth in the future are barriers to adolescents being able
to get access to contraceptives.!3

Several rules govern adolescents for accessing and
using a contraceptive. Adolescents with an unmarried
status will face several obstacles because sexual activity
is only considered acceptable in marriage. On the other
hand, marriage in adolescents often leads to pregnancy at
an early age.!* Low decision-making power and rigid
social norms often result in low use of effective contra-
ceptive methods among married adolescent girls, even
though many want to postpone the first birth.13
Contraceptive use is intended for married couples and to
control the rate of population growth, which is expected
to be a reference as a strategy for controlling adolescents'
health. The problem of contraceptive use in adolescents
has not been resolved. This is shown by the unmet need
that has not been achieved in women of childbearing age
by 6.5%.16 Based on data from the 2012 IDHS, 11% of
currently married women have not had their contra-
ceptive needs.!7 This indicates a gap between contra-
ceptive needs and family planning goals. This study aimed
to provide an overview of the scope of contraceptive uses
among adolescents in Indonesia and determine the effect
of parity and marital status against the use of
contraceptives in adolescence that can be input in
preparing the reproductive health program strategies.

Method

This study was a cross-sectional design using the
IDHS in 2017. This study's population was adolescent
women aged 15-19 years in Indonesia and selected from
the sample of IDHS in 2017. The number of samples
used was 7,936 adolescents taken from the IDHS data
for women of reproductive age with inclusion criteria for
ages 15-19 years. The samples obtained were based on
the availability of data on IDHS, and the sample size was
calculated using the Lemeshow formula.

The dependent variable of this study is contraceptive
use. Independent variables include parity and marital
status. The potential confounder variables are education,
work status, region, and economic status. Information
from the two types of variables was collected using a
questionnaire through structured IDHS interviews with
respondents. The questionnaire used in the IDHS is a
Demographic and Health Survey (DHS)-standardized
questionnaire. Procedures and questionnaires for
standard DHS surveys have been reviewed and approved
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by the informed consent form (ICF) Institutional Review
Board (IRB). Additionally, the ICF IRB reviewed
country-specific DHS survey protocols and typically by
an IRB in the host country. The ICF IRB ensures that the
survey complies with the United States Department of
Health and Human Services regulations to protect human
subjects (45 CFR 46), while the host country IRB ensures
that the survey complies with laws and norms of the
nation. The data used in this analysis was obtained with
the DHS program’s permission.

The variables used in this study are taken from the
questions to women of childbearing age including: 1)
Contraceptive use by the respondent or partner intended
for the prevention of unplanned pregnancies, categorized
into those who are “Using” and “Not Using”; 2) Marital
status is the condition of a woman who has a legally
registered marital status and lives with her partner,
divided into two categories, “Married” and “Unmarried”;
3) Parity is the number of children born alive, divided
into “Zero” and “More or equal to 1”; 4) Education is
defined as the last level of education that the respondent
completed, categorized into “Primary,” “Secondary,” and
“Higher”; 5) Work status is defined whether the
respondent worked in the past 12 months preceding the
survey, split into “Working” and “Not Working”
categories; 6) Region is classified as the respondent's
residence, divided into “Rural” and “Urban” categories;
and 7) The economic status of a respondent was
calculated based on the index quintile of ownership or
assets held in the household that was already available
on the IDHS data, categorized into “Very Poor”, “Poor”
“Middle” “Rich”, and “Very Rich”.

Furthermore, the variables were analyzed in stages
with univariate, bivariate, and multivariate analysis. The
univariate analysis displays the percentage of each
research variable based on its category. Bivariate analysis
was conducted to examine the relationship between the
independent variables (marital status and parity) and the
dependent variable (contraceptive use). Moreover, the
bivariate analysis also evaluates variables that can
become confounding variables, namely education, work
status, region, and economic status. A multivariate
analysis was carried out using binary logistic regression
based on the bivariate analysis's selection results.

Results

Respondents were adolescents aged 15-19 years. The
total number of respondents was 7,936. There were
3.8% of adolescents who use contraception. Of 8.4%
adolescents were married and 5.3% have already married
(Tabel 1).

Table 2 presents bivariate analysis results between
each independent variable on the dependent variable,
namely the use of contraceptives. Based on bivariate
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analysis, marital status and parity as independent
variables had a partial effect on contraceptive use,
whereas candidate confounding variables that influence
contraceptive use are education, region, and economic
status.

A multivariate analysis was performed to complete
modeling between the dependent variables, the main
independent variables, and the confounding candidate
variables. The independent variables of confounding
covariates were removed one after the other, starting
from the variable with the biggest p-value. If after the
exclusion it turned out that the main variable's OR value
has changed by more than 10%, then the variable was
declared as confounding and must remain in the model.
Thus, the final model contained significant or
confounding variables.

Data processing was performed by utilizing
multivariate analysis using binary logistic regression. As

obtained was larger than the data of the study conducted
by Basic Health Research in 2013.18 The percentage of
adolescents who have children is 5.3%. It showed that
the earlier a woman is married, the more it increases her
reproductivity and birth rates.

The analysis demonstrated that marital status and
parity were associated with contraceptive use among
adolescents. Married adolescents had more opportunities
to use contraceptives than those who were not married.
The percentage of adolescents who were married and
were using contraceptives is 43.73%, while the
remaining 56.27% are not using the contraceptive. This
result is in line with a study conducted in Zimbabwe,
which showed that married adolescents could use
contraceptives 2.5 times more than unmarried.!®
Furthermore, a study in Indonesia in 2013 found out that

Table 1. Distribution of Respondent Characteristics

a result, there is no effect between marital status and Variable Category Total Percentage
par}ty against the use of contraceptives by confoundm'g Contraceptive use Not using 7632 96.2
variables such as employment, region, and economic Using 304 3.8
status. The odds ratio of married adolescents using Marital status Unmarried 7,266 91.6
t ti 35 ti dt ied Married 670 8.4
contraception was 35 times compared to unmarrie Parity 0 7518 947
adolescents after being controlled by confounding >1 418 5.3
variables. Meanwhile, the odds ratio of adolescents who Education Primary 467 5.9
. . . Secondary 6,625 83.5
have children to use contraception was four times Higher 44 106
compared to adolescents who have not had children Work status Not working 5,677 715
(Tabel 3) Working 2,259 28.5
Region Rural 3,584 45.2
. . Urban 4,352 54.8
Discussion Economic status Very poor 1,866 235
The percentage of adolescents aged 15-19 years who PMC{ZEI }’i% ?(8)- é
. . . 1 € B .
had never used contraceptives is 3.8%, while 96.4% of Rich 433 181
contraceptive users were married adolescents. The data Very rich 1,566 19.7
Table 2. Relation of Adolescent Characteristics with Contraceptive Use
Contraceptive Use
Variable Category Not Using Using Total p-value OR 95% CI
n % n %
Marital status Married 377 56.3 293 43.7 670 <0.001 5125 278.3 - 944.1
Unmarried 7,255 99.8 11 0.2 7,266 < 0.001 Ref
Parity >1 157 376 261 62.4 418 <0.001 289.0 201.8 - 413.9
0 7,475 99.4 43 0.6 7,518 <0.001 Ref
Education Secondary 6,402 96.6 223 3.4 6,625 < 0.001 0.2 0.1-0.2
Higher 840 99.5 4 0.5 844 <0.001 0.0 0.0-0.1
Primary 390 83.5 77 16.5 467 < 0.001 Ref
Work status Working 2,168 96.0 91 4.0 2,259 0,563 1.11 08— 1.4
Not working 5,464 96.2 213 3.8 5,677 < 0.001
Region Urban 4,231 97.2 121 2.8 4,352 < 0.001
Rural 3,401 94.9 183 5.1 3,584 <0.001 Ref
Economic status Poor 1,529 96.0 63 4.0 1,592 0,002 0.6 0.4-0.8
Middle 1,414 95.6 65 4.4 1,479 0,015 0.7 05-0.9
Rich 1,396 97.4 37 26 1,433 <0.001 0.4 0.3-0.6
Very rich 1,545 98.7 21 1.3 1,566 <0.001 0.2 0.2-03
Very poor 1,748 93.7 118 6.3 1,866 < 0.001 Ref

Notes: OR = Odds Ratio; CI = Confidence Interval
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Table 3. The Relationship between Parity and Marital Status with Contraceptive Use in Adolescents

Variable Category ] OR SE 95% CI p-value

Marital status Married 4.6 100.0 35.15 50.2 - 99.2 < 0.001
Unmarried Ref

Parity >1 3.0 20.4 4.52 13.2 - 31.5 < 0.001
0 Ref

Work status Working 0.1 0.9 0.18 0.6 - 1.4 0.739
Not working Ref

Region Urban 0.1 0.8 0.25 0.6-1.3 0.460
Rural Ref

Economic status Poor -0.2 0.8 0.20 05-1.3 0.403
Middle 0.8 2.8 0.65 1.3-4.0 0.004
Rich 0.3 1.4 0.45 0.7 - 2.7 0.310
Very rich 0.3 1.5 0.59 0.6 - 3.2 0.353
Very poor Ref

Notes: OR = Odds Ratio; CI = Confidence Interval; SE = Standar Error

54.2% of adolescents who have been married are still
using contraceptives.!® Two factors lead to low
contraceptive use among adolescents: low decision-
making power and social norms.!! Otherwise, most
married adolescents do not use contraceptives, which
puts them at risk for adolescent pregnancy; this may
further lead to health risks for both mother and baby.!

Contraceptive users are dominated by the kind of
modern contraceptive (96%). Modern contraceptives
consist of sterilization, Intrauterine Device (IUD),
injections, implants, oral, and condoms. Primary reasons
for contraceptive use among married adolescents are
delaying pregnancy, continuing their education, and
employment.20 Contraceptive use is believed to be
effective for the prevention of pregnancy. However,
modern contraceptive use comes with risks, among
others the risk of developing pelvic inflammatory disease
and infertility in IUD users.2! Likewise, other risks
include irregular bleeding with implants and a decrease
in bone density with the use of oral contraceptives.22-24

Based on Table 2, the percentage of married
adolescents is 8.44%, showing that sexually active
adolescent women are almost one-tenth. The percentage
of married women who use contraceptives is 43.7%, in
contrast to 0.2% of unmarried adolescents who also use
contraceptives. The latter contravenes the existing laws
in Indonesia where unmarried young people are not
allowed to use contraceptives.2> This study showed the
contraceptive used by parity, 62.4% of adolescents had
a child or children, whereas 99.4% of adolescents who
had no child and not using contraceptives is 99.4%. This
was in line with a study conducted in the United States
which asserted that the number of children was a strong
predictor of contraceptive use in adolescents and young
adults.26 This result shows that contraception in married
women is used to regulate birth spacing and control
children's number.
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Marital status and parity have been identified to affect
contraceptive use by women. However, values and
cultural norms also affect a person's decision to use
contraceptives.27:28 Knowledge about health recovery,
counseling, and effective contraception in increasing
adolescent knowledge related to sexual health,
contraceptive use, and reducing adolescent pregnancy.29
As a result, counseling for adolescents about repro-
ductive health and the effectiveness of using contra-
ception that is safe in married adolescents is needed.30
The use of modern contraceptives to support first birth is
widely accepted for women who are still students, young,
unmarried, and women in unstable marriages. However,
long-term reversible methods such as implants and
contraceptives are considered inappropriate methods for
accepting first births, because they involve delaying
returning to fecundity, termination as soon as a woman's
marital status changes, and remaining uncertain for
future fertility.31

This study showed that contraceptive use in ado-
lescents was influenced by marital status and parity.
However, most married adolescents do not use contra-
ceptives even though this puts them at high risk for
adolescent pregnancy. This study has not shown why
married adolescents do not use contraceptives because
of secondary data.

The analysis has several limitations. Moreover, this
study uses secondary data with a variable limitation issue.
There need to be variables that are not directly
observable such as social, knowledge, family support,
and environment. Unreported contraceptive use may also
bias estimates. However, women who would not report
contraceptive use because of social norms were less likely
to say they did not want children right away. In this
study, the findings showed that nearly 10% of adolescent
girls were sexually active. The use of contraceptives is
still found in adolescents who have an unmarried status.
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It is necessary to do a more in-depth analysis of contra-
ceptives' factors among adolescents based on knowledge
and access to contraceptives.

Conclusion

The aim of using contraceptives to prevent pregnancy,
especially in adolescents, was still not compatible with
reality. Most married adolescents do not use a
contraceptive. The biggest use of contraceptives is found
in adolescents who never had a child. Educational and
health promotion needs to be more encouraged to
adolescents.
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Abstract

The mass drug administration (MDA) program has been demonstrated its effectiveness in many filariasis-endemic regions. However, Kuningan as a filaria-
sis-endemic area had the MDA program coverage lower than the government targeted. One of a district in Kuningan, Cilimus District was a filariasis-endemic
area with the MDA program coverage in 2017 lower than government targeted (higher than 86%). The purpose of this study was to analyze the determinant
factors of compliance with the MDA program. The study was an analytical study with a cross-sectional design and was conducted from May to June 2018.
The sample of 106 people was taken from the population living in Cilimus District, Kuningan Regency, using a simple random sampling technique. The inde-
pendent variables were collected by a constructed questionnaire included age, education level, knowledge, attitude, health promotion, and family support. A
questionnaire also measured compliance with MDA as a dependent variable. Data analysis consisted of univariate, bivariate (chi-square and Fisher exact
test), and multivariate analyses (multiple logistic regression). The results showed that the variables of knowledge, attitude, MDA health promotion, and family
support influence compliance with the MDA (p-value < 0.05). Low knowledge and unawareness of the MDA health promotion proved to be the dominant

factors in non-compliance with the MDA program.
Keywords: determinant factors, compliance, Mass Drug Administration

Introduction

Lymphatic filariasis (LF) is one of the oldest and most
debilitating neglected tropical diseases that continue to
be a significant cause of morbidity in many parts of the
world. In 2002, it was estimated that LF is responsible
for the loss of 4.4 million Disability Adjusted Life Years
(DALYs) in men and over 1.3 million DALYs in
women.! In 2000, the World Health Organization
(WHO) launched the Global Programme to Eliminate
Lymphatic Filariasis (GPELF), aiming to eliminate LF as
a public health problem by 2020. The GPELF includes
two strategies, 1) to interrupt LF transmission by con-
ducting mass drug administration (MDA) in all disease-
endemic regions; and 2) morbidity management and dis-
ability prevention for infected people.?2 Mass drug admin-
istration aims to treat entire populations at risk of the
disease with a combination of albendazole plus iver-
mectin or albendazole plus diethylcarbamazine adminis-
tered as a single dose once a year for at least five years.

Mass drug administration has been demonstrating its
effectiveness in many filariasis-endemic regions.

Thailand, as an endemic area for LF, over the years 2002
to 2011, conducted extensive MDA with high coverage
rates. It delineated LF transmission areas at the sub-vil-
lage level through periodic and regular monitoring sur-
veys. It demonstrated through its evaluation surveys—the
Stop-MDA surveys and Transmission Assessment
Surveys (TAS)-below transmission threshold rates that
enabled its validation of LF elimination.3

A recent study in India proved that participation in
MDA programs was a behavioral factor that can affect
the occurrence of filariasis (OR = 1.8 and OR = 13.75) .4
In Indonesia, after the fifth year of the MDA program in
Pekalongan City, the area is no longer included in the fi-
lariasis-endemic areas and the transmission parameters
have no potential in causing the spread of filariasis.
Because the microfilaria rate was 0.32% with an average
microfilariae density of 167/mL blood; the antigen preva-
lence of the calculation was 0%:; the infection rate was
0.06%; and the infective rate was 0%.3 Therefore, peo-
ple’s awareness and their willingness to participate in the
MDA program is the key factor in preventing the filaria-
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sis transmission.

West Java is one of the provinces that has become an
endemic area of LF in Indonesia. Nationally, West Java
has the fourth-highest number of filariasis cases in 2017,
with a total case of 907. These cases were distributed in
11 endemic districts/cities in West Java with a microfi-
laria rate of more than 1%.° Meanwhile, in 2018, West
Java was in the third position as a province with the high-
est number of chronic cases of filariasis after Papua and
East Nusa Tenggara.’

One of the regencies in West Java which is a filariasis
endemic area is Kuningan Regency. In 2017, there were
30 chronic cases of filariasis that were distributed in 15
districts in Kuningan Regency. Since 2015, Kuningan has
participated in MDA programs. The coverage of MDA
program in 2017 showed that percentage of people who
take a drug from the total population was 78.61%, while
the percentage of people who take a drug from the total
target was 89%. This result showed that the percentage
of people who take a drug from the total population in
Kuningan was still below the government's target > 86%.

Cilimus District became an endemic filariasis area in
Kuningan, with two cases of filariasis found there.
Meanwhile, the percentage of communities in Cilimus
taking drugs from the total population was 72.39% (be-
low government target). Cilimus District is the second-
highest number of filariasis cases in Kuningan Regency.
There were four cases in 2017.

The success in national programs aimed at eliminating
Lymphatic Filariasis (LF) could be determined by many
factors. Community participation has been found to be
one of the major challenges to the success of the MDA
program. A lack of community participation hampers
program implementation of all drug administration pro-
grams rather than only MDA for LF.8

A recent study demonstrated that demographic fac-
tors (age, sex, income level, and area of residence) were
often associated with individual's compliance. The cause
of non-compliance was mostly due to fear of side ef-
fects,9-11 lack of awareness of the benefits of MDA, non-
attendance of health staff in the villages,!! and the indi-
vidual has not received MDA education.!0 The purpose
of this study is to analyze the determinant factors (edu-
cation level, knowledge, attitude, socialization, family
support) of compliance to MDA for LF in Cilimus
District, Kuningan Regency, Indonesia.

Method

This study was an analytic observational using cross
sectional design conducted from May to June 2018.
Population in this research was all citizens living in
Cilimus District, Kuningan Regency. The total popula-
tion was 15,066 households in Cilimus District. The sam-
pling was done using a simple random sampling tech-
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nique. Initially, 106 subjects who met the study’s inclu-
sion criteria and approved informed consent were invited
to participate in this study. Each sample comes from
every different household. The inclusion criteria were as
follows: 1) the subject does not suffer from filariasis, 2)
the subject is aged 2 to 70 years, 3) he or she does not
suffer from severe illness, 4) the woman is not pregnant
and should not get pregnant during the MDA program,
and 5) he or she is willing to become a sample in this
study. The collection of the data was done by face-to-face
interviews using a constructed questionnaire. The
enumerators were the public health workers who had
been previously trained to conduct data collection in the
community.

Independent variables and dependent variables were
the primary data. Independent variables consisted of age,
education level, knowledge, attitude, MDA health pro-
motion, and family support. This study measured knowl-
edge about filariasis and the benefits of the MDA pro-
gram in preventing the spread of filariasis. The family
support variable indicates whether there was support for
taking filariasis drugs from family members who live in
one house. Families being close to one another are always
ready to provide information, rewards, instrumental and
emotional support. Family support in the study comes in
different forms: encouragement, informing family mem-
bers about the benefits and risks of medication non-ad-
herence, and reminding family members when the res-
pondents forget to take medication.

The level of education was divided into two cate-
gories: In the low education category are included res-
pondents who are either illiterate or graduated from ele-
mentary school and junior high school; in the high edu-
cation category are included respondents who graduated
from high school and college. Knowledge and attitude
variables were obtained from the score when they an-
swered questions in the questionnaire. The score of
knowledge and attitude was then compared with the me-
dian value because they were not normally distributed. If
the score was less than the median value, the respondent
has low knowledge and a negative attitude. Conversely,
if the score of knowledge and attitude was higher or
equal to the median value, the respondent has a high level
of knowledge and positive attitude. The MDA health pro-
motion, as an independent variable, was divided into res-
pondents who have received MDA health promotion and
the respondents who were not informed of the health
promotion. Family support was grouped into two cate-
gories-the respondents who were encouraged by their
family members to take filariasis drugs and the respon-
dents who were not assisted by their family. The compli-
ance to MDA for LF as a dependent variable was also
measured by a constructed questionnaire. The definition
of compliance to MDA in this study was adherence to fi-
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lariasis preventive medication until the end of treatment
following the Regulation of the Minister of Health of the
Republic of Indonesia Number 94 of 2014 concerning fi-
lariasis control.

Before conducting data analysis, data management
processes are first carried out consisting of editing, cod-
ing, processing, and cleaning. The data including univari-
ate, bivariate, and multivariate were analyzed using the
chi-square, Fisher exact test, and multiple logistic regres-
sion. The Ethics Committee has approved this study from
Kuningan Health Science Institute/Sekolah Tinggi llmu
Kesehatan Kuningan (No. 012/EP/STIKKU/2018).

Results

The univariate analysis results (Table 1) showed that,
of 106 respondents, most of them received low education
(59.4%). For knowledge, respondents with low and high
knowledge had almost the same proportion (50.9% and
49.1% respectively). Similarly, the proportion of respon-
dents who had negative and positive attitudes was equal,
at 50% of each. The majority of respondents received
support from their families to take filariasis drugs
(65.1%). Most of the respondents received socialization
about filariasis from health workers (70.8%). Most res-
pondents (94.3%) received filariasis drugs. For the de-
pendent variable, majority of the respondents took the
preventive drug in the MDA program in 2017.

Bivariate analysis shown in Table 2 indicated that the
variables of knowledge (OR = 25; 95% CI = 3.255-
199.75), attitude (OR = 4.8; 95% CI = 1.484-15.76),
family support (OR = 3.23,95% Cl = 1.163-8.945), and
MDA health promotion (OR = 11.53; 95% CI = 3.64-
36.428) had significant relationship with compliance to
the MDA program. With regard to the variables of age
and level of education, there was no significant relation-

ship with compliance to MDA (p-value > 0.05).

After bivariate analysis, five variables can enter into
the multivariate model (p-value < 0.25). These variables
include age, level of knowledge, attitude, family support,
and the MDA health promotion. From the multivariate
analysis process with multiple logistic regression, the re-
sults of the final multivariate model were obtained as
shown in Table 3.

The final model of multivariate analysis by multiple
logistic regression demonstrated that the level of knowl-
edge (p-value = 0.015) and MDA health promotion (p-
value = 0.004) had p-value < 0.05. Therefore, the level
of knowledge (OR = 13.68; 95% CI = 1.648-113.565)
and MDA health promotion from health workers (OR =
5.95, 95% CI = 1.754-20.196) were the dominant vari-
ables affecting compliance to MDA program (p-value <
0.05).

Table 1. Characteristic of Respondent and Compliance with the Mass Drug
Administration Program

Variable Category n %
Age > 43 years 46 43.4
< 43 years 60 56.6
Level of education Low 63 59.4
High 43 40.6
Level of knowledge Low 54 50.9
High 52 49.1
Attitude Negative 53 50.0
Positive 53 50.0
Family support No 37 34.9
Yes 69 65.1
MDA health promotion No 31 29.2
Yes 75 70.8
Compliance to MDA Do not take drugs 19 17.9
Take drugs 87 88.1

Note: MDA = Mass Drug Administration

Table 2. Relation of Respondent Characteristic and Compliance with the Mass Drug Administration Program for Lymphatic

Filariasis in Kuningan Regency

Compliance with MDA
Variable Category Did not Take Drugs  Took Drugs Total p-value OR (95% CI)
n % n % n %
Age > 43 years old 12 26.1 34 73.9 46 100 0.055 2.672
< 43 years old 7 11.7 53 88.3 60 100 (0.957-7.461)
Level of education Low 13 20.6 50 79.4 63 100 0.379 1.603
High 6 14.0 37 86.0 43 100 (0.557-4.612)
Level of knowledge Low 18 33.3 36 66.7 54 100 0.0001 25.00
High 1 1.9 51 98.1 52 100 (3.255-199.747)
Attitude Negative 15 28.3 38 71.7 53 100 0.004 4.836
Positive 4 7.5 49 92.5 53 100 (1.484-15.760)
Family support No 11 29.7 26 70.3 37 100 0.016 3.226
Yes 8 11.6 61 88.4 69 100 (1.163-8.945)
MDA health promotion ~ No 14 45.2 17 54.8 31 100 0.0001 11.529
Yes 5 6.7 70 93.3 75 100 (3.64-36.428)

Notes: MDA = Mass Drug Administration; OR = Odds Ratio; CI = Confidence Interval

Ly



Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal). 2021; 16 (1): 39-44

Table 3. Final Model of Multivariate Analysis by Multiple Logistic Regression

Variable p-value Exp (B) 95% CI
Level of knowledge 0.015 13.679 1.648-113.565
MDA health promotion 0.004 5.952 1.754-20.196

Notes: MDA = Mass Drug Administration; CI = Confidence Interval

Discussion

An information bias might occur in this study when
asking about attitude variables. During the study, the res-
pondents were sometimes hesitate to answer the ques-
tions, because of a fear for a bad score if the answers giv-
en were not appropriated. So, there was a possibility that
the answers given by the respondents were not sincere.
Therefore, authors explained repeatedly to respondents
to answer truthfully and answer according to what was
experienced by respondents and not compete to get the
highest score. This information bias can be a weakness in
this study. The strength of this study was the examination
of the effect of predisposing/enabling (age, education le-
vel, knowledge, and attitude), reinforcing (family sup-
port), and enabling (MDA health promotion) factors that
influence people's behavior to adhere to the MDA pro-
gram.

This study proved that knowledge of MDA plays a
key role in determinating compliance with the MDA pro-
gram, which was also demonstrated in previous stud-
ies.10.11 Adhikari, in his study at an endemic district of
Nepal, concluded that respondents who understood the
side effects during an MDA campaign had a lower preva-
lence of non-compliance compared to those who have
not understood (9.4% vs. 33.2%, p-value < 0.001).12
Likewise, a study in Burdwan District of West Bengal,
India, showed that the lack of community awareness re-
garding MDA activity is also an influencing factor of
compliance to the MDA program with 16.88% of the
respondents unaware of the MDA.13 Hussain within the
study in India revealed that the cause of non-compliance
is lack of awareness of the benefits of MDA.11

According to the theory of Lawrence Green, health
behavior can be influenced by three main factors, which
are (1) predisposing factors manifested by knowledge,
attitudes, beliefs, values, and so on; (2) enabling factors
manifested by the physical environment, availability of
health facilities such as health services, medicines, la-
trines, and so on; and (3) reinforcing factors manifested
by the attitudes and behavior of health workers or other
officers, which are reference groups of community be-
havior. Knowledge was included in the predisposing fac-
tor as it can determine compliance with the MDA pro-
gram. Knowledge can be influenced not only by the re-
spondent's formal education level but also by accessing
information on the MDA program. The information
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could either be obtained on social media (Facebook,
Instagram, Twitter, etc.), print media (newspapers, ma-
gazines), electronic media (television, internet, radio,
etc.), or more importantly by healthcare workers.10
Despite having low education level, the respondents in-
creased their knowledge by seeking information about fi-
lariasis through various media sources or at least having
heard information about filariasis. This knowledge, ulti-
mately, is the most significant factor that affects the de-
cision of participants.

Apart from knowledge, attitude toward MDA is also
a major factor that will determine respondents' behavior.
In this study, half of the respondents demonstrated a po-
sitive attitude, and half showed a negative attitude. This
study also indicated that the respondents’ attitudes had a
significant relationship with compliance to the MDA pro-
gram, consistent with previous studies. The study in India
found out that the subjects who did not consume the
medication feared experiencing side effects and they
“don’t have faith in a tablet”.!4 Perceived vulnerability,
perceived severity, perceived benefits, and perceived bar-
riers were determinants of adherence to the MDA pro-
gram based on a study conducted by Widjanarko, et al.13
In general, the majority of respondents had a good per-
ception and most of them felt the need to take preventive
medicine for filariasis. 1>

Several MDAs in various countries have encountered
the mistrust of the communities in the MDA program.
These include suspicions that the drugs are being used to
poison children, being used as birth control, and even
cause erectile dysfunction.® Another reason for non-com-
pliance was not receiving the drug, not being ill, or feel-
ing healthy. Cabral, et al.,10 stated that some previous
studies showed about two-thirds of infected people re-
main asymptomatic; thus, they did not see the benefits of
treatment. Also, individuals do not see any morbidity
caused by filariasis in their immediate surroundings. For
this reason, they did not follow the instruction they re-
ceived.10

Furthermore, the most popular reason for drug non-
compliance in the MDA program is the fear of side ef-
fects, which was reported in prior studies.8:11:16,17 In the
Pabean area, Indonesia, the respondents, most of whom
were batik factory workers, were afraid of suffering from
dizziness, nausea, and muscle pain after taking the drugs,
which may prevent them to continue their work at the
factory later.16 The percentage of people who experi-
enced side effects was tiny which should not be the
biggest concern. Therefore, the information on side ef-
fects should be well explained in any educational pro-
gram to help the people understand and overcome their
unnecessary fear of side effects; and recognize the impor-
tance of taking the drugs to protect not only themselves
but also their family members.
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The study conducted by Ojha, et al.,!8 showed that
the national LF program in Nepal provided additional
health education to drug distributors about drug dosage.
So they obtained clear information about potential drug
side effects and what they should do if they find a drug
side effect case in the population. Comprehensible infor-
mation on drug side effects was also shared with the com-
munity in Nepal. People were advised to go to the nearest
health facility immediately if they experienced nausea,
fever, headache, dizziness, or other symptoms after tak-
ing the drug.

The present study found that family support was also
one of the factors associated with compliance to MDA.
Family support in the study included encouragement, in-
forming family members about the benefits and risks of
not taking the medication as instructed, and reminding
family members when the respondents forget to take
medication. Families are generally close to one another
and have a great influence on each other’s decisions.
They can effectively share their knowledge about MDA
and always support or remind respondents to take drugs
to prevent filariasis. Hence, to improve MDA compliance
in general, it is important to educate other family mem-
bers to raise their LF awareness.

The MDA health promotion is a wide range of health
services, which the main goal is to raise public knowledge
about filariasis, together with other actions to contain fi-
lariasis. In this study, the MDA health promotion was a
determinant factor in compliance to the MDA program,
similar to previous studies. In the study of Adhikari, et
al.,12 the respondents who were visited by health workers
in their homes during the MDA campaign (75.9% vs
24.1% p-value < 0.001, ORadj = 4.85 (95% CI = 2.448-
9.594) had significantly higher compliance than those
who did not. A study conducted by Marathe in India,!®
showed 255 persons did not consume the drug among
them 11.67% of the households had prior information
regarding MDA. Information, education, and communi-
cation (audiovisual aids) activity reached only 31.67%
of households.

Hussain, et al.,!! illustrated in his study that the in-
adequate training of drug distributors, poor health com-
munication activities before the MDA campaign com-
menced, and the absence of follow-up by health workers
following MDA were a few of the operational difficulties
encountered during the MDA campaign. Although the
MDA health promotion benefits MDA compliance
among respondents, it should be well planned and fol-
lowed up by health workers.!! For successful implemen-
tation of MDA programs, good planning, educational
campaigns promoting the benefits of MDA, adoption of
measures to minimize the impact of adverse effects, and

improvement of drug distribution logistics are need-
ed.10,20,21

Additionally, regular and continual health informa-
tion about MDA should be conducted through interper-
sonal communication by frontline health workers and
mass media communication.?2 Likewise, retraining of
service providers before MDA activities may help im-
prove the MDA program's outcomes.! 122 The results of
a study conducted by Silumbwe in Africa,23 found out
that the main factors facilitating the implementation of
MDA for filariasis programs were awareness creation
through innovative health education programs in the
community, creation of partnerships and collaborations,
integration with existing programs, creation of morbidity
management programs, the motivation of community
drug distributors (CDDs) through incentives and train-
ing, and management of adverse effects.23

Conclusion

Low knowledge and unawareness of the MDA health
promotion proved to be the most dominant factor in non-
compliance to the MDA program.

Recommendation

Based on the findings, it is suggested that the govern-
ment can improve health promotion programs by con-
ducting counseling activities or distributing brochures
and leaflets to the community to increase public knowl-
edge about the benefits of the MDA program for filariasis
and for the community to participate actively in the MDA
program. Besides, it is hoped that it will further enhance
the systematic post-MDA surveillance using TAS for epi-
demiological assessment of recent LF transmission and
monitoring/evaluation activities of the MDA program to
find out how the program's obstacles are faced along
with formulating solutions to the problems that occur.
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Abstract

At the present time, million people still defecate in the open, not in private. Indonesia is a densely populated country with a lot of open defecation (OD) both
in urban and rural areas. Tanjung Karang Pusat District is an area in Bandar Lampung City with the highest percentage of OD practice. This study aimed to
explore and explained the patterns and determinants of OD among urban people in the Tanjung Karang Pusat District involving 377 respondents for quantitative
analysis. Quantitative data were analyzed using chi-square and regression analysis. After controlling the economic status and education level variables, the
data revealed that urban communities were still practicing OD (23.3%) with land ownership, latrine ownership, conative attitude, and occupation as influential
factors. Statistical test results showed that the most influential factor in the behavior of OD in the community was latrine ownership (p-value < 0.001, AOR =
58.2). These findings suggest that stakeholders must take action on landowners who do not allow sanitation facilities to be built on their land.

Keywords: open defecation, pattern, urban people

Introduction

An estimated 673 million people in 2017 still defecat-
ed in the open, not in private. This practice is known as
open defecation (OD).1:2 There is always a high number
of population (more than 58 million) in Indonesia still
practicing open defecation both in urban areas and rural
areas.3* Open defecation has a severe impact on chil-
dren’s health and contributes to a large number of pre-
mature deaths.>-9

In this day and age, there are still many people who
practice OD.10 Technological developments and the easy
exchange of information are no guarantees in changing
peoples’ behavior, even in urban areas with internet ac-
cess.!1-13 Tanjung Karang Pusat District, as a mother dis-
trict in Bandar Lampung, has the highest number of OD.
It is estimated that around 45% of the population in this
subdistrict still practices OD using a plastic bag to defe-
cate and dump it outside the home (“flying plastic”). In
the same subdistrict, there are latrines without a connect-
ed septic tank.14

The Ministry of Health of the Republic of Indonesia
has come up with a regulation known as the Community-
Based Total Sanitation (CBTS) since 2008.15 Thirty-four
out of 126 villages in the city of Bandar Lampung have

not done CBTS, and a further 90 out of 126 communities
have not been declared Open Defecation Free (ODF).16
The Public Work Service also has a program on sanita-
tion in urban communities known as Community
Sanitation (Sanitasi Berbasis Masyarakat/SANIMAS).17
However, the complexity of OD problems in Bandar
Lampung City continues to occur.

Several studies have determined the cause of OD, but
this study will focus on rural areas; however, studies on
urban areas are scarce.!8-21 There has been a scant study
to explore OD at municipal levels.22 The findings of the
present study can be used to design or conduct follow up
intervention of access sanitation and reduce OD in urban
areas. Therefore, to answer this emerging gap in the
background of this study, which aims to explore and ex-
plain the patterns and determinants of OD in urban a-
reas, a cross-sectional survey was conducted to answer
the questions in the jurisdiction of the Palapa Primary
Health Care, Tanjung Karang Pusat District. The number
of quantitative samples reached 377 respondents
distributed across four subdistricts—Palapa, Kaliawi,
Gotong Royong, and Durian Payung-in the Tanjung
Karang Pusat District.

Correspondence*: Vera Yulyani, Department of Public Health, Faculty of Public
Health Universitas Malahayati, Rektorat Building 5th floor, Kemiling, Bandar
Lampung 35152, Indonesia, E-mail: vera.yulyani@malahayati.ac.id, Phone:
+62-852-24416166

Received : September 02, 2019
Accepted : August 13, 2020
Published: February 20, 2021

Copyright @ 2021, Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal), p-ISSN: 1907-7505, e-ISSN: 2460-0601, SINTA-S1 accredited,
http://journal.fkm.ui.ac.id/kesmas, Licensed under Creative Commons Attribution-ShareAlike 4.0 International


https://dx.doi.org/10.21109/kesmas.v16i1.3295

Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal). 2021; 16 (1): 45-50

Method

The community-based cross-sectional study design
was utilized among the randomly selected households in
the study area. The total population of this study was
drawn from 7,707 entire families in the Tanjung Karang
Pusat District located in the jurisdiction of the Palapa
Primary Health Care. Quantitative sampling using the
Lemeshow formula with p1 (0.62) and p2 (0.46) was
utilized from the study conducted by Yulyani V, et
al 19,23

The minimum sample is 179. However, based on the
calculation, 377 households required to get a plausible
result. Therefore, we took a sample of 377 to describe
the population better. The samples were distributed
across all four subdistricts among the working areas of
the Palapa Primary Health Care using proportional ran-
dom sampling (Table 1).

Subdistricts with higher population densities were
sampled at proportionally higher rates. Purposive sam-
pling was conducted after determining the number of
samples required per subdistrict with inclusion criteria
of households in the poverty pocket, and the respondents
agreed to be involved in the study.

Two trained enumerators carried out this study in
each subdistrict. The questionnaire was developed based
on Precede Lawrence Green Model, the SaniFOAM
framework, and previous studies.!8:19.24 Education, eco-
nomic status, occupation, land ownership, latrine access,
and attitude (cognitive, affective, and conative) were the
primary factors influencing health-related behaviors ac-
cording to those references.

The open defecation behavior category was divided
into “OD” and “Non-Open Defecation (Non-OD)”. Level
of education was divided into “None,” “Elementary
School,” “Junior High School,” and “Higher or equal than
Senior High School.” The respondents’ economic status
category corresponded to “lower” if the total monthly
household income was less than USD 175. Occupation is
divided into “Unemployed” and “Employed”. The status
of land ownership was divided into “Rent” and “Private
Property”. Ownership of latrine was split into “None”
and “Yes.” The attitude category (cognitive, affective,
and conative) was divided into “positive” and “negative,”
which identified a respondent having a positive attitude
if the T-score is =50.

Validity and reliability tests were undertaken on 30
households in the jurisdiction of Simpur Primary Health
Care, Tanjung Karang Pusat District. The resulting ques-
tionnaire was found to be valid and reliable for use in
this study. The results of the validity and reliability tests
are used to test attitude questions with the following re-
sults:

a. Cognitive attitude: Initially, 10 question items became
seven valid question items with corrected items total-
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ing more than r table 0.361.

b. Affective attitude: The number of questions conducted
by the validity test was 13 questions with nine valid
questions resulting in corrected items totaling more
than r table 0.361.

c. Conative attitude: From a total of nine questions tested
for validity, the number of valid questions was as many
as six items with corrected items totaling more than
r table 0.361.

The chi-square test was used to describe cross-tabula-
tion between variables OD and non-OD. The dependent
variable is OD, while the independent variables are de-
mographic, cognitive, affective, and conative attitudes. A
binary logistic regression was used to determine the most
dominant variable.

Results

Out of 377, an estimated 289 of the households used
a latrine for defecation, and &8 families did not use a toi-
let. This section presents and discusses the relationships
between the practice of OD and household socioecono-
mic, demographic and geographic factors in communities
that are in the jurisdiction of the Palapa Primary Health
Care. The factors that influence OD practice are present-
ed in Table 2. The variables examined in this study in-
clude the level of education, economic status, occupation,

Table 1. Sample Size per Subdistrict of Tanjung Karang Pusat District

Subdistrict N n

Kaliawi 1,046 107
Palapa 2,342 63
Durian Payung 1,387 157
Gotong Royong 2,932 50
Total 7,707 377

Table 2. Descriptive Statistic of Variables Influencing Open Defecation

Variable Category Frequency Percentage
Open Defecation (OD) OD 88 23.3
behavior Non-OD 289 76.7
Level of education None 21 5.5
Elementary school 108 28.1
Junior high school 97 25.2
> Senior high school 159 41.2
Economic status Lower 177 53.8
Higher or equal 152 46.2
Occupation Unemployed 243 64.4
Employed 134 35.6
Land ownership Rent 152 39.6
Private property 232 60.4
Ownership of latrine None 133 34.8
Yes 249 65.2
Cognitive Negative 191 49.6
Positive 194 50.4
Affective Negative 233 60.5
Positive 152 39.5
Conative Negative 160 41.6
Positive 225 58.4
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Table 3. Influencing Factors of Open Defecation

Open Defecation

Variable Category p-value
Open Defecation (%)  Non Open Defecation (%)

Education No school 9 (10.2) 11 (3.8) < 0.001
Elementary school 47 (53.4) 59 (20.4) 0.957
Junior high school 24 (27.3) 69 (23.9) 0.092
> Senior high school 8 (9.1) 150 (51.9) < 0.001

Economic status <USD 171.5 54 (90) 121(45.3) < 0.001
>USD 171.5 6 (10) 146 (54.7)

Occupation Unemployed 64 (72.7) 179 (61.9) 0.064
Employed 24 (27.3) 110 (38.1)

Land ownership Rent 82 (95.3) 47 (16.3) < 0.001
Private property 4 (4.5) 241 (83.7)

Latrine ownership No 82 (95.3) 47 (16.3) < 0.001
Yes 4 (4.7) 241 (83.7)

Attitude: Cognitive Negative 61 (69.3) 124 (42.9) < 0.001
Positive 27 (30.7) 165 (57.1)

Attitude: Affective Negative 55 (62.5) 174 (60.2) 0.794
Positive 33 (37.5) 115 (39.8)

Attitude: Conative Negative 61 (69.3) 93 (32.2) 0.000
Positive 27 (30.7) 196 (57.8)

Table 4. Patterns and Determinants of Open Defecation in Urban People

95% CI for OR

Variable Category p-value AOR
Lower Limit Upper Limit

Land ownership Rent 2.896 < 0.001 17.38 4.24 71.23
Latrine ownership None 4.065 < 0.001 58.28 13.49 251.73
Attitude: Conative Negative 1.473 0.013 4.37 1.36 14.03
Economic status <USD 171.5 0.080 0.918 1.08 0.23 4.99
Occupation Unemployed 1.201 0.048 3.32 1.01 10.90
Education No School 0.012

Elementary school 0.483 0.685 1.62 0.15 16.80

Junior high school -2.332 0.006 0.09 0.01 0.51

> Senior high school -0.676 0.376 0.50 0.11 2.27

Notes: AOR = Adjusted Odds Ratio; CI = Confidence Interval; OR = Odds Ratio; USD = US Dollar

land ownership, latrine ownership, attitude (cognitive,
affective, and conative). The majority of respondents
(76.7%) did not practice OD, compared to the 23.3%
who practiced OD. Most of the respondents (41.2%) had
completed higher or equal than senior high school,
followed by those who completed elementary school
(28.1%), junior high school (25.2%), and none (5.5%).
More than half of the respondents (53.8%) had lower
than regional minimum wage (USD 171.5). Most of the
respondents (64.4%) are unemployed, and the number
of respondents who rent (or tenants) is 39.6%. There
were 34.8% of respondents who did not have a toilet.

Data on Table 3 indicates statistical significance vari-
ables that influence OD, such as economic status, land
ownership, lantrine ownership, cognitive attitude, and
attitude, have p-value < 0.001. Open defecation is not in-
fluenced by job status and affective attitude with a p va-
lue of more than « (0.05).

Tabel 4 shows that the most influence OD was latrine
ownership (AOR = 58.28). People who do not own a toi-

let have 58 times more chance of doing OD than those
who have a toilet. People whose lands are leased (AOR =
17.38) have 17 times more chance to do OD than those
who own private land. Variables that are not included in
the final model include cognitive and affective attitudes.
The economic status (AOR = 1.08) and education level
(AOR Elementary school = 1.62; Junior high school =
0.09; Senior high school = 0.50) variables were con-
founding variables in this study with p-value more than
« (0.05).

Discussion

Based on the results, approximately 23.3% of respon-
dents practice OD. Findings from this study showed that
OD in urban areas is caused by access and ownership of
latrines not allowed by landowners. Access and availabil-
ity of restrooms represent a key external or environmen-
tal factor.1® Allowing construction of sanitation facilities
on leased land must be examined as a critical aspect in
reducing OD in urban areas.25> These results are in line
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with a previous study conducted in Ghana where OD
was reduced when there is access to the toilet.26 Attitude
and injunctive norm are the psychological predictors of
latrine ownership, and consistent latrine use was associ-
ated with attitude, cleanliness of the latrine, and its pri-
vacy.27

Logistic regression analysis shows that the most influ-
ential factor in OD behavior is latrine ownership (p-value
< 0.001, AOR = 58.28). These results are in line with a
research conducted in India on urban communities where
the leading cause of OD is access to water and sanitation
facilities.28 Social networks such as caste, education, and
income influence the ownership of a toilet.2® The results
of this study are in line with the study that has been done
where people who do not have latrines are indeed in the
same area with similar social characteristics.

Building latrines at the household level is very impor-
tant in eliminating OD.30 The construction dependents
on education, soil conditions, social cohesion, the per-
ception that many other community members have a rest-
room, and high confidence in personal abilities.3! The in-
terventions so far carried out by the Ministry of Health
are always focused mostly on individual-level determi-
nants such as attitudes and behavior, instead of consider-
ing all possible social determinants of latrine owner-
ship.32

Public toilets built by stakeholders are often grossly
inadequate and of low quality that shortly after commis-
sioning, maintenance provision was not part of the con-
tracts.12 Providing communal toilets can reduce but not
end the problem of OD in urban poverty pockets.33 What
is interesting in the latrine ownership data is that there
are people who already have latrines but are still practic-
ing OD (4.7%) because usually they live near the river,
and OD has become a habit. Health authorities must con-
tinue to promote and raise awareness about the impor-
tance of using latrines.34-36

Toilet ownership is usually related to the respondent's
land ownership status. The results of in-depth interviews
show that most landowners do not allow septic tanks to
be built because they are still leasing the land they live in.
Furthermore, if the land is located in a mountainous area
and the ground is perforated in building septic tanks, the
landowner fears this could cause landslides and reduce
the selling price of land. The study indicates that latrine
ownership is a variable that needs to be considered in
lowering OD in urban poverty areas. The result is identi-
cal to earlier literature, which found that dwelling space
and household latrine ownership are important condi-
tions that reduce OD.32

Intending to increase ODF areas, from the results of
this study, it is necessary that the city government imple-
ment a firm policy that every house occupied should be
equipped with sanitation facilities. This study also found
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that people are concerned about the difficulty of siphon-
ing a toilet. Mountainous areas with very dense houses
will make it difficult for people to siphon septic tanks.
Urban poor communities are more likely to be affected
by these problems—siphoning and constructing the septic
tank.28 A modern technology that does not pollute the
environment is needed so that this complex sanitation
problem can be resolved.

The Public Works Department has a work program
that focuses on sanitation installations in urban areas
known as SANIMAS.17 Meanwhile, the Ministry of
Health’s CBTS is a program that focuses on interventions
to change values and people's beliefs about sanitation.37
The integration of the two programs will result in new
sanitation technologies that will improve sanitation ac-
cess for the city’s communities.

There is a need for a policy shift toward empowering
households and communities, especially in collaboration
with landowners, to help resolve OD together.38 This
study has some significant limitations. It is based on the
bias in data collection resulting from a non-random sam-
ple. This sampling technique can illustrate the real reason
respondents who are in poverty pockets in urban areas
practice OD.

Conclusion

People in urban communities still defecate in the
open, and the main factor is the ownership of latrines,
especially among immigrants whose ownership status is
that of a tenant. City governments should promote poli-
cies ensuring that every house, owned or rented, must be
equipped with sanitation facilities. This program can
work well if it involves communities, local stakeholders,
and landowners. Suggestions for further research should
determine to what extent the city government is commit-
ted to improving access to sanitation, reducing the num-
ber of ODs.
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Abstract

Risk perception for developing erectile dysfunction (ED) is an appreciation of the susceptibility to having ED and its severity. This study examined this risk per-
ception and its associated factors among 180 men with type 2 diabetes mellitus (T2DM), who claimed not to have ED. This cross-sectional study was
conducted at a public health clinic using a validated self-administered questionnaire, which assessed participant characteristics, perceived susceptibility to
developing ED, perceived severity of ED, and knowledge on risk factors for ED. About 71.1% had an inaccurate perception of susceptibility to developing ED
and their perception on its severity was moderate (median (IQR) score: 10.0 (6.0); range score: 3—15; midpoint: 9). In multiple linear regression, having ED
symptoms (p-value < 0.001) and secondary (p-value = 0.045) or tertiary education (p-value: 0.022) significantly contributed to a higher perception of suscep-
tibility. A higher perception of severity was significantly found in Malays (p-value < 0.001), the employed (p-value = 0.026), and those with better knowledge
on risk factors for ED (p-value < 0.001). Risk perception for developing ED among men with T2DM appears poor and it was significantly influenced by socio-
cultural factors, educational attainment, ED symptoms, and knowledge on risk factors for ED. Thus, to improve their risk perception, they should be provided

appropriate counseling and education.

Keywords: Diabetes mellitus, disease susceptibility, erectile dysfunction, perception, risk

Introduction

Erectile dysfunction (ED) is defined as the inability to
achieve and/or maintain a penile erection sufficient for
satisfactory sexual intercourse.! The global prevalence of
ED for all age groups ranges between 13% and 21%.2
As ED is commonly considered a loss of manhood, pa-
tients usually suffer significant psycho-social impacts
such as depression, anger, and guilt of letting down their
partner, which can contribute to a low quality of life
(QOL).3 However, some men attribute ED to the normal
process of aging and fate.4 Erectile dysfunction is more
prevalent among patients with type 2 diabetes mellitus
(T2DM). In Malaysia that prevalence is up to 89.2%.3
These patients are more likely to have severe ED, which
is less responsive to medical treatment and leads to lower
QOL.6.7

Due to its significance, risk perception for developing
ED is important to evaluate because it potentially affects
their help-seeking behavior. Risk perception is one’s be-
lief about a risk (potential harm or loss) through subjec-
tive judgment, and it is a construct of the mind.8 It is a

core component of the Health Belief Model (HBM), in-
fluencing behavioral change. It comprises two domains:
(1) perceived susceptibility and (2) perceived severity.
According to the HBM, individuals who feel susceptible
to health threats would regard the potential outcomes as
severe and would take action to reduce the risk.8 In this
context, theoretically, when a patient with T2DM feels
threatened to have diabetic complications, including ED,
he will take precautions and implement actions to reduce
his risk by taking steps to achieve optimal glycaemic con-
trol to slow down or halt complications of diabetes. A
randomized controlled trial conducted among 526 men
with T2DM found that participants who perceived them-
selves at risk of having diabetes-related complications
showed better self-care behavior.9 Besides, participants
with high levels of risk knowledge and low levels of opti-
mistic bias showed significant dietary, exercise, and med-
ication adherence changes.9 In the previous study, opti-
mistic bias was defined as one’s belief of having less
chance to develop diabetes-related complications than
those with similar characteristics.® Similarly, Pereira, et
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al.,10 showed that those with a higher perception of hav-
ing diabetes-related complications tended to have better
foot care adherence.

However, the risk perception for diabetes-related
complications was generally low, as shown in a recent
systematic review of 18 studies.!! In this review, the
studies were performed among men with T2DM in de-
veloped countries, and the risk perception assessed was
mainly for cardiovascular and eye complications. The re-
view also highlighted the presence of optimistic bias that
could lead to their poor risk perceptions.!! However,
how men with T2DM perceive their risk of having ED
has not been well studied in Malaysia. A local study re-
lated to ED risk perception noted that men with T2DM
perceived a higher impact of ED on QOL than non-dia-
betics.12 This study indicated that men with diabetes
might perceive the seriousness of ED.

The present study aimed to determine the risk per-
ception of ED among men with T2DM through examin-
ing their perceived susceptibility to develop ED and their
perceived severity of ED. This study also aimed at deter-
mining factors associated with their risk perception.
Information obtained from the research could provide a
baseline understanding of how Malaysian men with
T2DM perceive their risk of acquiring ED. This informa-
tion would help to design concerted health education to
improve their risk perception, resulting in better illness
perception and adherence to self-care management.

Method

This study was a cross-sectional study conducted at a
public health clinic in Selangor, Malaysia, between
August and October 2019. This clinic provides primary
care service to 150,000 people of the surrounding com-
munities. About 5,638 patients with T2DM are followed
up by a dedicated team trained to provide personalized
and comprehensive diabetes care. Based on the registry
in 2018, the total number of male patients with T2DM
was 2,352.

Participants for this study were men with T2DM, who
came for their clinical visit during the data collection pe-
riod (one day in a week) and claimed not to have ED.
Those who answered “No” to the question: “Do you think
you have erection problem?” were invited to participate
in this study. Those with self-perception of having ED
were not included in this study, because it was not logical
to evaluate their risk as they have already perceived hav-
ing ED. The exclusion criteria were patients who re-
quired urgent treatment during their clinic visit and those
who could not read English or Bahasa Malaysia.

This study used a bilingual self-administered ques-
tionnaire, which consisted of four sections (A-D) and a
clinical data collection sheet. The participants took about
10-15 minutes to complete the questionnaire. Section A
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assessed participant sociodemographic data such as age,
ethnicity, education level, employment status, and total
monthly household income. Section B assessed risk per-
ception for developing ED, which comprises two do-
mains: (1) perceived susceptibility of ED (1 item) and
(2) perceived severity of ED (3 items). Section C assessed
participant knowledge of the risk factors of ED (12
items). Section D assessed their erectile function using
the International Index of Erectile Function-5 items ques-
tionnaire (IIEF-5©). The clinical data collection sheet
captured data on participant weight and height (to calcu-
late body mass index (BMI)), HbAlc and total choles-
terol within one year, smoking status, and comorbidities
by reviewing their electronic medical records.

The perceived susceptibility of ED was assessed with
the question, “What do you think your chances of getting
erectile dysfunction within five years from now?”. The
response was from the options of the five-point Likert
scale and the corresponding scores were “no chance”= 1,
“slight chance”= 2, “moderate chance”= 3, “high
chance”= 4, and “very high chance”= 5. The higher the
score, the higher the perceived susceptibility. Meanwhile,
the perceived severity of ED was measured through
agreement to three statements: (1) “I think that ED is a
severe problem”, (2) “Compared to other illness, erectile
dysfunction is a minor problem”, (3) “Erectile dysfunc-
tion gives serious impact on me”. These items had five-
point Likert scale responses, ranging from “strongly dis-
agree (score of 1) to “strongly agree” (score of 5).
Question two was reversely scored. The total score for
the perceived severity of ED ranged between 3 and 15.
The higher the score, the higher the perceived severity of
ED.

Participant knowledge of ED risk factors was meas-
ured through 12 items with “yes”, “no”, or “do not know”
answers. A score of 1 was given for a correct answer and
0 for an incorrect or “do not know” answer. The total
score ranged between 0 and 12. The higher the score, the
higher the knowledge.

All the items for sections B and C were developed
based on literature review,12-15 HBM,® and discussions
with a family physician. The questionnaire's content val-
idation was tested by a panel of experts consisting of two
family physicians with a particular interest in men's
health and one clinical psychologist. Subsequently, face
validation was conducted on ten male patients of differ-
ent ethnicities, educational backgrounds, and comorbidi-
ties. Construct validity and internal consistency were test-
ed among 49 men with T2DM from June to August 2019
at a university-based primary care clinic. Exploratory fac-
tor analysis was performed for all four risk perception
items for developing ED (section B) using Principal Axis
Factoring with Direct Oblimin rotation. The analysis re-
vealed only one construct, in which Item 1, Item 2, and
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Item 3 assessed the perceived severity of ED had a load-
ing factor of 0.58, 0.52, and 0.73, respectively. However,
the item that assessed the perceived susceptibility of ED
had a loading factor of 0.26. Due to this, two domains of
risk perception were measured independently: (1) the
perceived susceptibility with one item and (2) the per-
ceived severity with three items. The Cronbach’s « for
the section assessing perceived severity of ED and the
knowledge section was 0.64 and 0.67.

The IIEF-5© questionnaire is a copyrighted tool by
Pfizer Inc. to assess erectile function within the past four
weeks. It comprises five items with 5- and 6-point Likert
scale responses. A score of 0-5 was awarded to each item
with the total score ranging between 1 and 25. The total
score can be categorized into (1) No ED (score 22-25),
(2) Mild ED (score 17-21), (3) Mild to Moderate ED
(score 12-16), (4) Moderate ED (score 8-11), and (5)
Severe ED (score 1-7). In this study, ED's presence was
defined as men with mild to severe ED (IIEF-5© scores
of 1-21). Permission to use the IIEF-5© was obtained
from Pfizer Inc. Previous studies have demonstrated the
accuracy of the IIEF-5© in diagnosing ED compared to
the self-reported claims of the sufferers.16.17

The sample size was calculated using a one-mean for-
mula, as the dependent variables (perceived susceptibility
and perceived severity) were continuous data. Authors
estimated the sample size based on assumed mean sum
score and standard deviation of perceived susceptibility
of 2.61 and 1.2, respectively, and for perceived suscepti-
bility of 9.71 and 2.8, respectively. The calculated sample
size was 154. Authors recruited 184 participants to ac-
count for 20% of incomplete data.

Data analysis was performed using statistical soft-
ware. Since all continuous variables were not normally
distributed, the data were presented in the median and
inter-quartile range (IQR). Categorical variables were de-
scribed in frequency (n) and percentage (%). The de-
pendent variables were the perceived susceptibility and
the perceived severity of ED. The associations between
these dependent variables and the independent variables
were examined using simple linear regression. The inde-
pendent variables were age, ethnicity, educational level,
employment status, monthly household income, smoking
status, presence of hypertension, presence of dyslipi-
demia, total cholesterol, BMI, HbAlc, presence of ED
based on IIEF-5©, and knowledge score. The independ-
ent variables with clinical significance or a p-value of <
0.25 from the bivariate analysis were selected into multi-
ple linear regression analysis to determine their independ-
ent association with the dependent variables. Dummy ta-
bles were created for categorical independent variables.
The significance level was set at p-value < 0.05.

Approval to conduct the study was obtained from the
Medical Research and Ethics Committee (MREC) of the

Ministry of Health Malaysia (NMRR-18-3896-45035)
and the Research Ethics Committee of Universiti
Kebangsaan Malaysia (UKM FF-2019-146). Permission
was obtained from the Selangor Director of Health and
Family Medicine Specialist in charge of the clinic. The
participants were required to sign an informed consent
before participating in the study. Their anonymity was
maintained throughout the research process. All patients
with ED, either through self-reporting during the eligi-
bility screening or identification using the IIEF-5© ques-
tionnaire, were briefly counseled about the availability of
treatment and were referred to the treating team if the
participants agreed.

Results

A total of 195 male patients with T2DM were
screened for study eligibility. Ultimately, 184 consented
patients who did not perceive to have ED were recruited
for this study. However, four participants were excluded
from the analysis, because they did not have HbA1c¢ tak-
en within the past year, which left only 180 participants
for the analysis. The response rate was 97.8%.

Table 1 shows the sociodemographic and clinical
characteristics of the participants. The median (IQR) age
of the participants was 58.0 (14.0) years. The propor-
tions of Malay (41%) and Chinese (40%) were similar.
The remaining participants were Indian (18.9%). Less
than two-thirds attained secondary education (61%) or
were employed (58%). The median (IQR) total monthly
household income was RM 2,000 (2675.0), which was
considered a low-class income. Besides diabetes, most of
them also had hypertension (91%) or hypercholes-
terolemia (90%). The median (IQR) HbAlc and total
cholesterol levels were 7.2% (2.3%) and 4.7 (1.7)
mmol/L. About 87.3% were overweight or obese and on-
ly 27% were smokers. Even though all the participants
claimed not having ED, 43.9% (79/180) had ED when
assessed using IIEF-50© (Table 1). Among those who had
ED, 40.5% (32/79) had moderate to severe ED.

About half of the participants (51.7%) perceived hav-
ing no chance of getting ED within five years, whereas
19.4% perceived their chance was slight (Figure 1). The
median (IQR) score for perceived susceptibility was 1.0
(2.0), which indicates a slight chance of getting ED. The
median (IQR) score for the perceived severity of ED was
10.0 (6.0), which indicates a higher than “neutral” per-
ception of ED severity. There was no relationship be-
tween perceived susceptibility and perceived severity
(Spearman’s rho correlation: -0.008, p-value = 0.292).

The median (IQR) of the total score for knowledge
on ED risk factors was 9.0 (4.0). Most of the participants
could correctly identify the risk factors of ED (Figure 2).
However, the five least recognized risk factors were high
cholesterol levels (43.9%), heart problems (41.7%), al-
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Table 1. Sociodemographic and Clinical Characteristics of the Participants (N = 180)

Variable Category n (%) Median (IQR)
Age (years)* 58.0 (14.0)
Ethnicity Malay 74 (41.1)

Chinese 72 (40.0)

Indian 34 (18.9)
Education level No/primary 32 (17.8)

Secondary 110 (61.1)

Tertiary 38 (21.1)
Employment status Unemployed 76 (42.2)

Employed 104 (57.8)
Monthly household income (RM)* 2,000.0 (2,675.0)
Smoking status Non-smoker/former 131 (72.8)

Active smoker 49 (27.2)
Comorbidities Hypertension 165 (91.7)

Hypercholesterolemia 163 (90.6)

Ischemic heart disease 2 (1.1)

Stroke 1 (0.6)
HbAlc (%)* 7.2 (2.3)
Total cholesterol (mmol/L)* 4.7 (1.7)
BMI (kg/m?2)* 27.5 (6.8)
BMI classification Underweight/normal (BMI < 22.9) 23 (12.8)

Overweight (BMI 23-27.4) 66 (36.7)

Obese (BMI > 27.5) 91 (50.6)
ITEF-5 score* 23.0 (9.0)
Presence of ED (based on IIEF-5) No ED 101 (56.1)

Have ED 79 (43.9)

Notes: IQR = Inter-quartilie Range; RM = Ringgit Malaysia; BMI = Body Mass Index; ED = Erectile
Dysfunction; *All continuous data were not normally distributed.

60.0%
51.7%
50.0%
40.0%
30.0%
15.4%
20.0% Ty
%
10.0% R 6.1%
0.0% .
No chance Slight chance  Moderate Chance  High Chance  Very High Chance

Figure 1. Participants’ Perceived Susceptibility to Have Erectile Dysfunction
(N = 180)

cohol (41.7%), smoking cigarettes (46.1%), and anti-
hypertension medications (41.1%).

Independent variables with clinical significance or a
p-value of < 0.25 identified using SLR were included in
MLR to determine factors that significantly influenced
perceived susceptibility or perceived severity of ED. For
perceived susceptibility of ED, the variables were age,
educational level, and presence of ED, whereas, for the
perceived severity of ED, the variables were age, ethnic-
ity, educational level, employment status, BMI, presence
of actual ED, and knowledge of ED risk factors (Table
2). Only educational level (secondary education vs. no or
primary education: p-value = 0.045; tertiary education
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Figure 2. Participant Knowledge of Risk Factor of Erectile Dysfunction

vs. no or primary education: p-value = 0.022) and pres-
ence of ED (p-value < 0.001) were found to be signifi-
cantly associated with perceived susceptibility of ED
(Table 3). Those who attained secondary education or
tertiary education had a significantly higher perceived
susceptibility score than those who had no education or
primary education by 0.19 and 0.21, respectively.
Similarly, participants with ED had significantly higher
perceived susceptibility score by 0.30 compared to those
who had no ED. For perceived severity of ED, the signi-
ficant independent factors were ethnicity (Chinese vs.
Malay: p-value < 0.001 and Indian vs. Malay: p-value <
0.001), employed (p-value = 0.026), and knowledge
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Table 2. Factors Associated with Perceived Susceptibility and Perceived Severity of Erectile Dysfunction (N = 180)

Perceived Susceptibility Perceived Severity

Variable

Standardized B 95% CI p-value* Standardized B 95% CI p-value*
Age (years) 0.14 -0.01, 0.04 0.068 -0.28 -0.14, -0.05 < 0.001
Malay 1 1
Chinese -0.04 -0.51, 0.32 0.651 -0.41 -3.58, -1.72 < 0.001
Indian -0.01 -0.53, 0.51 0.967 -0.42 -4.54, -2.20 < 0.001
No/primary education 1 1
Secondary education 0.21 0.05, 1.05 0.031 0.23 0.24,2.73 0.020
Tertiary education 0.20 0.03, 1.22 0.040 0.21 0.14, 3.12 0.032
Unemployed 1 1
Employed -0.07 -0.56, 0.20 0.344 0.23 0.54, 2.39 0.002
Monthly household income (RM) 0.05 0.00, 0.00 0.543 0.14 0.00, 0.00 0.063
Non/former smoker 1 1
Active smoker -0.05 -0.56, 0.28 0.512 0.02 -0.92, 1.20 0.794
No hypertension 1 1
Hypertension 0.05 -0.46, 0.90 0.527 -0.03 -2.06, 1.34 0.678
No hypercholesterolemia 1 1
Hypercholesterolemia 0.06 -0.38, 0.90 0.425 0.02 -1.35, 1.86 0.752
Total cholesterol (mmol/L) 0.08 -0.07, 0.23 0.279 -0.05 -0.51, 0.24 0.484
Body mass index (kg/m2) -0.01 -0.04, 0.03 0.875 0.15 0.01, 0.16 0.047
HbA1c (%) 0.02 -0.09, 0.12 0.772 0.13 -0.03, 0.47 0.089
No erectile dysfunction (based on IIEF-5) 1 1
Presence of erectile dysfunction 0.32 0.45, 1.17 < 0.001 -0.18 -2.11,-0.25 0.013
Knowledge score 0.07 -0.04, 0.10 0.346 0.39 0.30, 0.61 < 0.001

Notes: *Significance: p-value < 0.05; CI = Confidence Interval; RM = Ringgit Malaysia

Table 3. Multiple Linear Regression: Factors Associated with Perceived Susceptibility and Perceived Severity of Erectile Dysfunction

Perceived Susceptibility? Perceived Severity?

Variable

Standardized B 95% CI p-value* Standardized B 95% CI p-value*
Age (years) 0.09 -0.01, 0.03 0.236 -0.11 -0.09, 0.01 0.151
Malay 1
Chinese -0.32 -2.98, -1.14 < 0.001
Indian -0.31 -3.70, -1.36 < 0.001
No/primary education 1 1
Secondary education 0.19 0.01, 0.97 0.045 0.08 -0.56 1.60 0.345
Tertiary education 0.21 0.10, 1.23 0.022 0.05 -1.01, 1.83 0.568
Unemployed 1
Employed 0.17 0.14, 2.10 0.026
Monthly household income (RM) -0.03 0.00, 0.00 0.663
Body mass index (kg/m?2) 0.04 -0.05, 0.10 0.516
HbAlc (%) 0.10 -0.05, 0.38 0.128
No erectile dysfunction (based on ITEF-5) 1 1
Presence of actual erectile dysfunction 0.30 0.39, 1.13 < 0.001 -0.10 -1.49, 0.16 0.114
Knowledge score 0.27 0.16, 0.47 < 0.001

Notes: “Significance: p-value < 0.05; CI = Confidence Interval; RM = Ringgit Malaysia

a Variables included in multiple linear regression (MLR) for perceived susceptibility: Age, Education, Presence of actual erectile dysfunction
(ED); R2 for perceived susceptibility: 0.135; MLR using enter method

bVariables included in MLR for perceived severity: Age, Ethnicity, Education, Employment status, Monthly household income, BMI, HbA ¢,
Presence of actual ED, Knowledge score; R2 for perceived severity: 0.377; MLR using enter method.

score (p-value < 0.001) (Table 3). Chinese and Indians
had lower perceived severity scores compared to Malay
by 0.32 and 0.31, respectively. Employed men had a
higher perceived severity score by 0.17 compared with
unemployed. For every increment of 1 score in knowl-
edge, there was an increase in perceived severity score by
0.27.

Discussion

In this study, assessing perceived susceptibility and
perceived severity of ED among men with T2DM could
explain how these patients appreciated their risk to de-
velop ED. Participants in this study were mainly middle-
aged Malay and Chinese men with secondary education
and low socioeconomic classes. Apart from having
T2DM as a risk factor of ED, many had other risk factors,
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including hypertension, dyslipidemia, and overweight or
obesity.

It is found that 43.9% of the participants did not seem
aware of their ED condition. In fact, many reported that
they did not have ED but had moderate to severe ED. A
similar discrepancy between self-reported ED and the
presence of ED assessed using IIEF-5 was observed in a
local study.!8 These findings suggest under-reporting of
ED by the participants, which can be due to socially-bi-
ased responses when asked by the investigator about
erection problems during eligibility screening. They could
also underestimate the ED symptoms they experienced
and did not consider themselves as having ED to preserve
their masculine image.19-20 Misunderstandings about ED
as a total loss of response and inability to perform a sex-
ual activity could make them feel that they did not have
ED, especially if they were still able to initiate sex.*:2!
There was a possibility that these men might have con-
fused ED with other types of male sexual dysfunction,
namely premature or retrograde ejaculation.

According to the HBM, people should feel susceptible
to certain diseases by evaluating their susceptibility to
contracting the disease and understanding the negative
consequences. If they perceive susceptibility to and the
severity of the disease, they could appreciate the risk and,
thus, feel threatened and vulnerable. Generally, many
participants had an inaccurate perception of susceptibi-
lity, as 71.1% had no or slight perception of susceptibili-
ty. The median score for perceived susceptibility was only
1.0, equivalent to a slight chance of getting ED.
However, their perception of ED severity was moderate.
It appears that they were aware of the severity and the
impacts of ED, but felt less vulnerable to suffering from
ED, which was contrary to our hypothesis. Insufficient
appreciation of vulnerability could be due to their opti-
mistic bias or unrealistic optimism, which is a positive
belief of being less likely to experience health risks.22
Men tend to underestimate their risk of having ED and
ignore its importance to maintain their masculine and
macho identities as having ED is often portrayed as being
weak.19:20 This unrealistic optimism is quite worrying
because it might lead to poor health-secking behavior.23
The unique relationship between perceived susceptibility
and perceived severity of ED in this study, which was
shown to be non-significant, may also indicate the repre-
sentation of different concepts with what is conceptual-
ized by the HBM. This complex relationship was also
demonstrated by El-Toukhy, et al.24

The moderate level of perceived severity of ED in the
participants was consistent with other local studies,!2:19
which highlight that men with T2DM realized the seri-
ousness of ED. They appreciated its negative impact on
QOL and on the relationship with their partner.12.19
Nevertheless, no previous study assessed the perception
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of susceptibility to develop ED among patients with
T2DM,; therefore, it is difficult to compare and interpret
the significance of our findings. There was a nearly simi-
lar study, but it was conducted among different popula-
tions, e.g., patients with localized prostate cancer.2> The
study assessed the risk perception to develop ED due to
various prostate cancer treatments. An inaccurate per-
ception of susceptibility was found to be expected, which
was thought to be due to the lack of information provided
during counseling.2>

Since most of the participants could correctly recog-
nize most of the risk factors of ED and their average total
score was above the midpoint of the range score, their
knowledge could generally be regarded as acceptable.
The knowledge of ED risk factors was significantly asso-
ciated with participant perception of ED severity, em-
phasizing the importance of knowledge in influencing
one’s risk perception. Our study’s acceptable level of
knowledge was similar to local research, but different
from overseas studies conducted in Switzerland and
Poland.12.26.27 In the Swiss study, about half of their par-
ticipants could not name even one single risk factor of
ED,26 whereas the study in Poland showed that two-
fifths of high-risk male patients were unable to name any
modifiable risk factors for ED, including smoking, dia-
betes, hyperlipidemia, hypertension, obesity, and physical
inactivity.27 Only 6% could list all six of the risk factors
correctly.2’” Good knowledge among these high-risk pa-
tients could be due to health education provided by
healthcare providers.12 In the era of the internet, the pa-
tients might have been exposed to ED information from
various social media and websites.26 Level of education
may also influence their knowledge and appreciation of
risk. In this study, those with higher education were sig-
nificantly associated with a higher level of perceived sus-
ceptibility, which further emphasized the role of intellect
in appreciating risk. Nevertheless, our study also demon-
strated the gaps in knowledge among participants that
need to be addressed during counseling on ED risk fac-
tors: smoking, alcohol, anti-hypertensive medications,
heart disease, and high cholesterol.

Compared to those who did not have ED assessed us-
ing IIEF-50, the participants who actually had ED per-
ceived higher susceptibility to getting ED in the next five
years. With the presence of symptoms, they could appre-
ciate their vulnerability, but the experience might not be
enough to make them aware of their ED. These findings
suggest that they may have under-recognized or underes-
timated the symptoms that they experienced. Men might
normalize the condition as part of the aging process.!®
This normalization was observed in a study conducted in
the United Kingdom, US, France, Germany, Italy, and
Spain, which revealed that men with ED did not seek
treatment as they believed ED is a normal part of the ag-
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ing process.2® Another explanation could be due to hege-
monic masculinity identity demonstrated by men, in
which they denied ED symptoms as it implies weak-
ness.22

As suggested by our findings, the perception of ED
severity may also be influenced by culture, which is in
line with Low, et al.,* in demonstrating differences in
ethnicity perception. In the study, Malays regarded ED
as an illness and felt that the impacts of ED on their re-
lationship with their spouse were significant, and were
thus motivated to seek treatment. However, Chinese and
Indian perceptions of ED imply that ED was a less severe
problem. The Chinese believed that psychological prob-
lems, low self-esteem, and anxiety were the cause of ED,
and they tended to be more accepting if it was due to ag-
ing. Indians attributed ED to fate and experienced less
impact on their relationship.

To date, this study was among the initial studies con-
ducted in Malaysia that examined risk perception of ED
among men with T2DM using both domains of risk per-
ception, e.g., perceived susceptibility and perceived
severity. Therefore, this study's findings could reveal the
complex connection between perceived severity and per-
ceived susceptibility to informing one's risk perception.
The findings also highlight the importance of knowledge
on the risk factor of ED, thus education should be pro-
vided on risk factors. This study identifies the under-
recognition or underestimation of ED symptoms.
Therefore, men with T2DM should be educated on the
symptoms of ED to ensure good health-seeking behavior.
The findings could also provide essential information for
future studies.

The present study had several limitations. First, the
recruitment of men who did not perceive having ED was
made through a single direct question: “Do you think you
have erection problem?”. This question could result in
social desirability biased responses, which may have led
to imprecision in recruiting of the sample population.
This effect could be minimized by using a self-adminis-
tered screening tool. Secondly, the convenience sampling
of this study limits the generalization of the findings due
to selection bias. Probabilistic sampling should be
considered for upcoming research. Thirdly, this study
used one item to assess ED's perceived susceptibility, re-
ducing the item's ability to capture and fully represent
the construct. Future studies should develop a tool with
multiple items that can validly assess perceived suscepti-
bility. Fourthly, a self-administered questionnaire could
lead to response bias and recall bias, which might influ-
ence findings' accuracy.

Conclusion
Generally, many men with T2DM who claimed to
have no ED had an inaccurate perception of susceptibility

to develop ED in five years. Besides, their perception of
ED severity was only moderate. These findings imply
poor risk perception among them, which was significant-
ly influenced by cultural and socioeconomic factors, ed-
ucation attainment, knowledge on ED risk factors, and
presence of ED symptoms. Under-recognition or under-
estimation of ED symptoms was observed as many did
experience moderate to severe ED symptoms.

Recommendation

Thus, risk perception of ED among men with T2DM
should be assessed in a clinical setting to identify their
misperception. Appropriate counseling and education
should also be provided to improve their risk perception.
Future studies should consider both domains of risk per-
ception of ED (perceived susceptibility and perceived
severity) in other populations to improve our understand-
ings of the complex interactions between the two do-
mains informing one’s risk perception.
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Abstract

The World Health Organization in 2019 recommended that mothers worldwide exclusively breastfeed their infants for the child's first six months to achieve
optimal growth, development, and health. Indonesia had not fulfilled the global standard of breastfeeding rate, so that there was low coverage of exclusive
breastfeeding in East Jakarta, especially for female health care workers. This study aimed to determine the factors associated with exclusive breastfeeding
practices of health care workers. This study was a quantitative study using a cross-sectional design. The recruited sample consisted of 85 female primary
healthcare workers with infants aged 6-24 months. Data were collected using self-administered questionnaires. Logistic regression analysis was applied to
identify factors associated with exclusive breastfeeding. The results showed that the proportion of exclusive breastfeeding was 54.1%. Variables associated
with exclusive breastfeeding were knowledge, attitude, family support, co-worker support, and healthcare worker support. Multivariate analysis showed that
knowledge and age were the dominant factors of exclusive breastfeeding practices with an odds ratio (OR) adjusted OR of 14 and 5, respectively. Knowledge
was an influential factor in the success of exclusive breastfeeding. Therefore, creating a training program related to breastfeeding would be expected to

improve knowledge. Besides, a supportive policy such as providing breastfeeding facilities was needed.

Keywords: exclusive breastfeeding, female healthcare worker, knowledge, support

Introduction

The health status of a country can be determined from
the maternal mortality rate (MMR) and infant mortality
rate (IMR). The main causes of infant mortality are res-
piratory infection and diarrhea. According to World
Health Organization (WHO) data, 53% of acute pneu-
monia and 55% of infant deaths are due to diarrhea
caused by poor nutrition during the first six months of
life (not exclusive breastfeeding/suboptimal breastfeed-
ing).!

One of the efforts to reduce IMR is through the pro-
motion of exclusive breastfeeding.? Indonesia has com-
mitted to implement such a program. Various policies
have been ratified to support exclusive breastfeeding pro-
grams, including Law No. 33 of 2012 concerning
Exclusive Breastfeeding, Government Regulation
Number 3 of 2010 concerning the Application of Ten
Steps to Breastfeeding Success, and Government
Regulation No. 15 of 2014 concerning Administrative
Sanctions for Healthcare Personnel Inhibiting the
Success of Exclusive Breastfeeding.3 Basic Health

Research in 2018 showed that the exclusive breastfeed-
ing rate in Indonesia up to six months was only 41%.4
This figure is still far from the national coverage target of
75%. Based on data from the 2012 World Breastfeeding
Trend Initiative on breastfeeding conditions, Indonesia
ranked 49th of 51 countries with a breastfeeding rate of
only 27.5%.3

Working mothers is one of the causes of exclusive
breastfeeding failure.®:7 Basic Health Research in 2013
showed that 89.6% of working mothers in Indonesia
gave prelacteal feeds to their babies.® Low coverage of
exclusive breastfeeding in East Jakarta (28%) was found
especially among healthcare workers (50%).9 A study
conducted in Ethiopia among 178 healthcare workers
(doctors, nurses, and midwives) showed that only 35.9%
of respondents practiced exclusive breastfeeding, 10 while
equivalent study in Nigeria among 626 doctors showed
that only 11% practiced exclusive breastfeeding.!1

World Health Organization (WHQO) recommends
mothers worldwide to exclusively breastfeed infants for
the child's first six months to achieve optimal growth,
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development, and health.12 Thereafter, they should be
given nutritious complementary foods and continue
breastfeeding up to the age of two years or beyond.
Factors inhibiting breastfeeding success are categorized
as internal and external. Internal factors include a lack of
knowledge about lactation management, the benefits of
breastfeeding, and the negative impact of not breastfeed-
ing. External factors are related to everything that does
not need to happen if the internal factors are met.!3 This
correlates with the low coverage of breastfeeding in East
Jakarta, which impacts on underweight children, which
is 13.8% and malnutrition is 2.92%.9

Preliminary studies conducted by Mehkari S, et al.,14
showed that among four healthcare workers in Karachi-
Pakistan, only one was practicing exclusive breastfeed-
ing. Several inhibiting factors were lack of knowledge of
lactation management, mothers’ nipple and breast pain,
low breast milk supply, attitude towards breastfeeding,
and confidence. The success of healthcare workers in
providing exclusive breastfeeding is very important be-
cause it plays an important role in promoting and sup-
porting the implementation of exclusive breastfeeding.
One of the success factors is influenced by knowledge,
and personal experience referred to as learning by expe-
rience.14 The low coverage of breastfeeding among
healthcare workers in particular correlates with under-
weight (below the red line). The incidence of severe mal-
nutrition in Jakarta, according to authors, is very impor-
tant to study because healthcare workers play a key role
in the promotion and support for exclusive breastfeeding.
The study aims to determine the factors related to exclu-
sive breastfeeding behavior among healthcare workers at
the primary health care throughout East Jakarta.

Method

This observational study was conducted using the cor-
relational method. The study design was cross-sectional
and the data collection technique was total sampling. The
study population included all female health workers who
had babies ages 6-24 months. The sample of 85 female
healthcare workers was drawn from the total population.
The inclusion criteria were not taking pregnancy leave
and agreeing to participate in this study (by providing
written informed consent). The exclusion criteria were
healthcare workers who had delivered severely ill or still-
born babies, had twins, or were on leave, study. The re-
spondents comprised female physicians, dentists, nurses,
midwives, nutritionists, pharmacists, public health ex-
perts/environmental health experts, and laboratory ana-
lysts.

Data collection occurred from April to May 2015 in
10 primary health care in East Jakarta. Data collection
used a structured questionnaire consisting of the deter-
minant variable of exclusive breastfeeding (predisposing,
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enabling, and reinforcing factors). Predisposing factors
consist of several variables. Age at-risk categories were
20-35 years, risk-free categories were 20 to 35 years,
parity in good multipara categories (women who have
given birth more than once), poor categories of primipara
(women who have given birth once), types of labor were
vaginal delivery and cesarean section, supportive knowl-
edge was “good”, the supportive attitude was positive.
Enabling factors consisted of the availability of good fa-
cilities and had followed lactation management.
Reinforcing factors were the support of family, superiors,
friends, and health workers.

The data collected was then inputted and cleaned, so
that they could be analyzed. These variables were uni-
variate, bivariate, and multivariate. Univariate analysis
was done for each variable with the proportional results
of each. Bivariate analysis with chi-square with the re-
sults whether there was a relationship between each in-
dependent variable and the dependent variable if the p-
value was less than 0.05 was considered to statistical sig-
nificance. Multiple logistic regressions with backward de-
terminant modeling found significant determinant fac-
tors. All independent variables had the same position
since no independent variables were considered as the
main variable. The principle of modeling was to produce
a significant, valid, and parsimonious model. There are
five steps in backward stepwise regression. Step one was
identifying potential covariates; step two was analyzing
each covariate on the dependent variable where p-value
< 0.25 entered into the logistic regression model; step
three was getting the model to eliminate the independent
variable starting from the variable with the highest p-va-
lue, the confounder was considered if there was a change
of 10% or more odds ratio (OR); step four the confound-
ing remained in the model. The final step was finding the
significant determinant factor.

Results

Table 1 showed that the proportion of respondents
who provided exclusive breastfeeding was 54.1%.
Predisposing factors related to exclusive breastfeeding
were knowledge and attitude. The enabling factor was
the availability of facilities. The reinforcing factor was
family supports, colleague supports, and health worker
supports.

The knowledge questions on Table 2 showed that al-
most all respondents knew of exclusive breastfeeding.
Only two questions receive incorrect answers, namely
“Reducing the risk of osteoporosis” (25.9%) and “How
long can breast milk sit out at room temperature?”
(47.1%).

The logistic regression results (Table 3) showed that
the determinants for providing exclusive breastfeeding
were maternal knowledge and age. The dominant factors
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Table 1. Predisposing, Enabling, and Reinforcing Factors for Exclusive Breastfeeding among Female Healthcare Workers

Total Non-Exclusive Exclusive OR
Variable Category (N = 85) Breastfeeding Breastfeeding p-value (95% CI)
(N =39) (N = 46)
Predisposing
Age (year) <20o0r>35 22 59.1 40.9 0.232 2.1(0.7-5.5)
20-35 63 41.3 58.7
Parity good Primipara 48 50.0 50.0 0.517 1.5 (0.6 - 3.4)
Multipara 37 40.5 59.5
Types of labor Cesarean section 51 49.0 51.0 0.625 1.4 (0.5-3.2)
Vaginal delivery 34 41.2 58.8
Knowledge Good enough 37 78.4 21.6 0.001* 13.8 (4.8 - 39.3)
Good 48 20.8 79.2
Attitude Negative 39 59.0 41.0 0.044* 2.7 (1.1-6.5)
Positive 46 34.8 65.2
Enabling
Availability of facilities No 11 73.1 26.9 0.002* 5.3(1.9-14.7)
Yes 74 33.9 66.1
Lactation management training Never 51 46.8 53.2 0.899 1.5 (0.3 -6.5)
Ever 34 37.5 62.5
Reinforcing
Family supports No 23 78.3 21.7 0.001* 7.0 (2.3-21.6)
Yes 62 33.9 66.1
Supervisor supports No 20 65.0 35.0 0.088 2.8(09-7.9)
Yes 65 40.0 60.0
Colleague supports No 34 61.8 38.2 0.029* 29(1.2-17.3)
Yes 51 35.3 64.7
Health worker supports No 29 65.5 34.5 0.017* 3.4 (1.3-8.7)
Yes 56 35.7 64.3

Notes: OR: Odd Ratio; CI: Confidence Interval; *Variables that were significantly related, p-value < 0.05

Table 2. Distribution of Respondents According to Mothers’ Knowledge of Correct Answers about Exclusive Breastfeeding

Correct
Knowledge
N %

Definition of exclusive breastfeeding 84 98.8
Actions are taken when breast milk has not come out 84 98.8
Factors affecting breast milk production

- Mother's psychological condition 79 92.9

- Mother’s diet 80 94.1

- Family/husband support 66 77.6
Benefits of breastfeeding for mother

- Reducing the risk of breast cancer 72 84.7

- Reducing the risk of osteoporosis 22 25.9

- Bonding and attachment with babies 81 95.3

- Saving on household expenses 78 91.8
How long breast milk can sit out at room temperature 40 47.1
When lactation management be started 62 72.9
The cause of failure to do exclusive breastfeeding 68 80.0
Risks of feeding baby solid food too soon

- Indigestion 48 56.5

- Increasing the chance the baby will get sick 79 92.9
Risks of introducing solids too late

- Babies may do not get the nutrients they need 74 87.1

- Risk of malnutrition 46 54.1

related to the exclusive breastfeeding practices were also
knowledge and age. Female healthcare workers with
good knowledge had a 15 times greater likelihood of pro-
viding exclusive breastfeeding than those with less
knowledge. After controlling for the availability of facili-
ties, family support, colleague support, and healthcare

workers supports variables, mothers aged 20-35 years
had five times more likelihood of providing exclusive
breastfeeding than those aged < 20 years or > 35 years.
Based on the results of thequantitative study, it was
found that 40.9% of respondents provided exclusive
breastfeeding and 59.1% did not. These results only il-
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Table 3. Multivariate Analysis of Exclusive Breastfeeding Practices among Female

Healthcare Workers

Variable B p-value Adjusted Confident
Odds Ratio  Interval (95%)
Age 20-35 years 1.601 0.035 4.9 1.1-219
Good knowledge 2.699 0.000 14.8 4.0-54.4
Have available facilities 1.015 0.177 2.7 0.6 -12.1
Have family support 1.026 0.230 2.7 0.5-14.9
Have colleague support 0.373 0.600 1.4 0.4-5.8
Have health worker support 0.541 0.443 1.7 04-6.8

lustrated the percentage of exclusive breastfeeding for
healthcare workers and more excavations were carried
out for reasons that give exclusive breastfeeding.

The result revealed that respondents who did not
breastfeed because of abrasions while breastfeeding had
a little of breast milk, such that they felt that it was not
enough for the baby. Respondents who managed to give
exclusive breast milk said that it was very important for
babies. Most of all, it represented a strong commitment
to continue to provide exclusive breastfeeding, so it could
be concluded that the success of breastfeeding for women
healthcare workers influenced not only the knowledge
factor but also the presence of a strong commitment fac-
tor.

Discussion

This study showed that the exclusive breastfeeding
rate among female healthcare workers in primary health
care throughout East Jakarta in April-May 2015 was
54.1%. This result was higher than the rates based on
the Basic Health Research in 2013 (30.2%),8 and the ex-
clusive breastfeeding coverage throughout East Jakarta
(28.09%).9 However, these rates should be higher because
the respondents were healthcare workers who should
have better knowledge than people who were not in the
health care profession. This difficulty of nurses and mid-
wives to successfully practice exclusive breastfeeding
may impair their ability and effectiveness in promoting
breastfeeding. !4

The present study continued to find out the reason(s)
health care workers did not give exclusive breastfeeding.
A previous study by Akodu, et al.,1> demonstrated that
35% of mothers stopped breastfeeding several weeks
postpartum because they felt their breast milk was defi-
cient and the baby was dissatisfied. So the type of fluid
given to the babies before breast milk secreted were for-
mula milk (11.7%) and dextrose (1.2%). Authors have
similarly mentioned in the study that bottle feeding was
practiced by 77.4% of health professionals; however, on-
ly 21.9%,16 was due to bottle feeding-related hazards.
Diarrhea, vomiting, and acute respiratory infection (ARI)
were the commonly identified illnesses found among the
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children on bottle feed, as concluded from their results
that bottle feeding was mostly practiced by educated
mothers, where healthcare providers, despite their edu-
cation and awareness, were practicing bottle feeding.
Respiratory infections were identified as the important
risks associated with bottle feeding, and that it was the
leading cause of malnourishment among children.

To support the success of breastfeeding in working
women, the Ministry of Manpower's regulation, Article
83 of Law No. 13 of 2003, those female employees who
are still breastfeeding are allowed to breastfeed or at least
pump breast milk during working hours.17 Companies
are also encouraged to have a proper nursing room.
Besides, the Regulation of the Minister of Health of the
Republic of Indonesia Number 15 of 2013 concerning
Procedures for Providing Special Facilities for
Breastfeeding and/or Pumping Breast milk.3

World Health Organization program entitled Ten
Steps to Successful Breastfeeding,!7: 1. Contains an in-
fant feeding policy that is routinely communicated to
staff and parents. Establishes ongoing monitoring and
data-management systems; 2. Ensures that staff have suf-
ficient knowledge, competence, and skills to support
breastfeeding; 3. Discusses the importance and manage-
ment of breastfeeding with pregnant women and their
families; 4. Facilitates immediate and uninterrupted skin-
to-skin contact and encourages mothers to initiate breast-
feeding as soon as possible after birth; 5. Supports moth-
ers to initiate and maintain breastfeeding and manage
common difficulties; 6. Encourages mothers not to pro-
vide breastfed newborns any food or fluids other than
breast milk, unless medically indicated; 7. Enables moth-
ers and their infants to remain together and practice
rooming-in 24 hours a day; 8. Encourages mothers to
recognize and respond to their infants’ cues for feeding;
9. Counsels mothers on the use and risks of feeding bot-
tles, teats, and pacifiers; and 10. Coordinates discharge
so that parents and their infants have timely access to on-
going support and care. This program is relevan with
study by Shandi, et al.,!® demonstrated that mothers with
a practicing skin-to-skin contact with early initiation and
(rooming-in) were more likely to exclusively breastfeed
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(OR = 2.306).

Other findings included bivariate analysis indicated
that a mother’s age is not significantly associated with
exclusive breastfeeding practices. This finding was con-
firmed in a previous study,!6 while other result showed
different findings that age was significantly associated
with exclusive breastfeeding.19 Delivery by cesarean sec-
tion inhibited breastfeeding. Another study showed that
mothers who had had cesarean delivery tended to delay
breastfeeding compared to mothers experiencing vaginal
delivery.20 Parity was not significantly associated with
exclusive breastfeeding practices. This finding was con-
firmed in a previous study,2! while several studies stated
that parity was significantly associated with exclusive
breastfeeding practices.?2:23 Exclusive breastfeeding as-
sociated significantly with a place of delivery and mater-
nal education.20

Lactation management training aimed to increase
knowledge and to solve problems found while breast-
feeding, especially for healthcare workers. This training
was valuable because respondents in this study were
healthcare workers expected to have better knowledge
than the general public. After all, health workers had an
important role that should promote, support the imple-
mentation of exclusive breastfeeding.14:26 Lactation
management including breastfeeding technique, breast-
feeding technology, breastfeeding problem solving, and
infant issues.26 Bivariate analysis showed that lactation
management training was not significantly related to ex-
clusive breastfeeding behavior. Based on the quantitative
results, only eight respondents (9.4%) attended training
related to breastfeeding.

The availability of policy, breastfeeding guidelines,
and training for most staff on exclusive breastfeeding
contributed to higher exclusive breastfeeding knowledge
and counseling skills among health workers.24.26 This, in
turn, might have led to women seeking support for
breastfeeding issues immediately after delivery. During
these times, healthcare workers also reinforced the idea
of exclusive breastfeeding and its importance. This result
differed from a previous study.2>

Mothers needed support to achieve breastfeeding suc-
cess.22 Family support would influence the mother's de-
cision to provide exclusive breastfeeding. Family support
was significantly related to exclusive breastfeeding prac-
tices related to a study in Yogyakarta. Family support
was significantly associated with a higher likelihood of
mothers practicing exclusive breastfeeding.23 This result
was in line with the previous study that stated that the
husband plays an important role in supporting breast-
feeding success and increasing breastfeeding rates.2”
Mothers required paternal support because fathers could
also help in sourcing information on breastfeeding, pro-
vide encouragement and motivation, and involve in deci-

sion-making, practical support, and emotional support
for breastfeeding. A husband’s attitude toward breast-
feeding, whether positive or negative, could influence the
mother’s breastfeeding practices.2?

Failure of exclusive breastfeeding for female health-
care workers often occured after three months of leave
and starting to work. Many experienced a decrease in
breast milk production because mothers felt tired at
work, causing husbands and families to worry about in-
sufficient breast milk. Finally, the family provided for-
mula milk to the baby.

The multivariate analysis showed that the mother’s
knowledge and attitude were significantly associated with
exclusive breastfeeding behavior. Mothers having good
knowledge were 14.8 times more likely to provide exclu-
sive breastfeeding than mothers with good-enough
knowledge. This result was similar to study findings from
Ethiopia,28 Nepal,29 and Tanzania,23.This impact could
be partly explained by mothers' improved knowledge of
the benefits of breastfeeding for themselves and their in-
fants, as well as the risks of not breastfeeding, thus im-
proving the likelihood that mothers will breastfeed.
Previous studies showed that mothers with good knowl-
edge had 2.6 and 2.7 times the likelihood of providing
exclusive breastfeeding than good enough knowledge and
negative attitudes, respectively.28

Various studies have been conducted in the past co-
vering this topic, but the present study's setting was
mothers from healthcare backgrounds who were assessed
about their breastfeedings. There were some limitations
in this study, especially the sample size, as it was difficult
for us to find mothers who fulfilled our inclusion criteria.
Others had children of more than ten years of age, which
may have caused recall bias. It was also difficult to ask
study participants to fill in the forms as they were not in-
terested in sharing their personal experiences. Data were
collected through self-administered questionnaires, so
there was a chance of subjective bias. Future study a-
venues to look into this topic were from the study's point
of view and highlighted the problem faced by healthcare
providers for practicing appropriate breastfeeding and
weaning practices.

Conclusion

The description of healthcare workers in East Jakarta
who provided exclusive breastfeeding was relatively low
(under 50%). Several factors influenced exclusive breast-
feeding practices in healthcare workers, including knowl-
edge, attitudes, availability of facilities, family support,
support from co-workers, and support from other health-
care workers. Based on the above factors, the most influ-
ential factor was mother knowledge.

There was low coverage of exclusive breastfeeding for
healthcare workers in East Jakarta, even though authors
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know that healthcare workers are role models for the
community. If healthcare workers have high success in
exclusive breastfeeding and good knowledge, they would
likely be more supportive of mothers providing exclusive
breastfeeding to their babies. An inhibiting factor is fam-
ily support, especially husbands and colleagues support.
Health inhibiting factors in exclusive breastfeeding is lack
of the mothers’ commitment, lack of knowledge among
family members, and problems in breastfeeding, includ-
ing limited hours of rest. By contrast, a supporting factor
in exclusive breastfeeding was colleagues' support.

Lactation management training makes it possible to
improve health knowledge about lactation. This training
is very important because good knowledge will greatly
influence the success of exclusive breastfeeding.
Practicing for themselves and having good knowledge
will provide high self-confidence to promote exclusive
breastfeeding. Providing ideas for healthcare workers
who are still breastfeeding, allowing them to be more
flexible in doing tasks, should be considered. Writing
policies related to supervisor and colleague support for
mothers to provide exclusive breastfeeding should be
considered. Enacting "Lactation Breaks” that provide
time for breastfeeding or expressing milk 30-60 minutes
per day should be considered. Optimizing “exclusive
breastfeeding corners” and using them as places to share
experiences between healthcare workers who breastfeed
and offering rewards to female healthcare workers who
successfully provide exclusive breastfeeding should be
considered.
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