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RESEARCH ARTICLE

Relationship of Illness Perception and Asthma Symptoms Control in
Adolescents

Amelia Lorensia,' Ayu Lestari?
'Department of Community and Clinical Pharmacy, Faculty of Pharmacy, Universitas Surabaya,
Surabaya, Indonesia, *Faculty of Pharmacy, Universitas Surabaya, Surabaya, Indonesia

Abstract

Asthma has a high prevalence in Indonesia. Good self-management is necessary for therapy and greatly affects
the level of asthma control symptoms. The patient's perception plays an important role in the success of asthma
therapy, especially among students, because education affects a person's mindset and perception of disease
conditions. The purpose was to determine the relationship between illness perception and control of asthma
symptoms in adolescents. The method was cross-sectional and was conducted from November 2019 to January
2020. The variables were asthma control and illness perception. This research was conducted on a campus in
Surabaya city. Respondents were asked to fill out the Illness Perception Questionnaire (IPQ) and asthma control test
(ACT) questionnaire and analyze by calculating each answer point. This study used a chi-square test to analyze the
relationship between ACT and Illness perception. This study involved 75 respondents. Of most of the respondents,
58 people have their asthma partially controlled. Most respondents experienced shortness of breath and wheezing
symptoms, and most understood that they were related to their asthma. There was a relationship between asthma
control scores and illness perception (p>0.05) on the timeline (p=0.03), personal control (p=0.03), and causal
representation (p=0.01). Illness perception can affect asthma symptoms. Asthma will be experienced for a long
time, and respondents will better adjust their lifestyle and have confidence that it was controlled. Material factors

were also considered. If their asthma was controlled, it was hoped not to affect their finances.

Keywords: Adolescents, asthma symptoms, illness perception

Introduction

Asthma is a globally significant non-
communicable disease with major consequences
on the health of children and adults, including
high morbidity and death in severe cases.! Early
recognition of the level of asthma control against
self-disease is highly recommended and can self-
detect if asthma is not controlled because it can
prevent acute asthma attacks.? One of the tools
that patients can use in detecting the level of
asthma control is the asthma control test (ACT)
questionnaire, which can detect the worsening
of the disease.? Early recognition of the level of
asthma control against self-disease is highly
recommended and can self-detect if asthma is not
controlled because it can prevent acute asthma
attacks.4

This ACT questionnaire can help us identify
individuals at risk for developing asthma or who
may experience mild asthma symptoms. The type
of screening often used is the asthma symptom
score scale. The patient-completed asthma
control assessment includes five domains:

activity restriction, frequency of day and night
symptoms (based on criteria for frequency of
night awakenings), triggers, adherence, and the
patient's perceived response to treatment.>°

The goals of asthma treatment are to minimize
future risks, namely to maintain lung function
and lung development, achieve good symptom
control, maintain normal activity levels, provide
information and support to maximize compliance
and provide information on how to avoid triggers
that can lead to asthma attacks. and minimize
drug side effects.”® Although treatment has been
effective in reducing morbidity due to asthma,
the effectiveness of therapy will be achieved if
the use of drugs is in accordance with their use.
In addition, the patient's perception also plays
an important role in therapy success because
each individual's perception produces a different
response from one individual to another.® Not a
few previous studies from home and abroad have
proven that illness perception plays a major role in
the therapeutic outcome of a disease so that illness
perception can reflect disease control in each
patient.*® The Illness Perception Questionnaire
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(IPQ) is the first attempt to systematically assess
core cognitive aspects of disease representation,
as developed across various disease groups.
Perceived personal control is stronger than
perceived control over treatment.'**> IPQ is a
very easy and fast questionnaire to determine a
person's illness perception.”* This study aimed
to determine the relationship between illness
perception and control of asthma symptoms in
adolescents.

Methods

The research method was cross-sectional. This
study determined the relationship between
illness perception and asthma symptom control
in outpatient adolescent asthma patients. The
data was collected from November 2019 to
January 2020 in Surabaya city by filling out
questionnaires. The ethics committee of the
University of Surabaya approved the study
protocols (No. 109A/KE/X1/2019).

The independent variable was asthma control,
and the dependent variable was illness perception.
The measuring instrument used to determine
asthma control was the ACT questionnaire. In
this questionnaire, there were five questions
with a score range of 1—5. Of the five questions,
the results summed and categorized into three
categories, namely very controlled (score 20),
well controlled (score 16—19), and uncontrolled
(score 16).78

Illness perception is an individual's response
to the disease through a person's perception of the
disease response. Each individual has a different
perception of the disease.’* In this study, IPQ
was the measuring instrument used to determine
pain perception. In this questionnaire, there were
nine questions that can be categorized into nine
categories: consequences, timeline, personal
control, treatment control, identity (related
symptoms), disease coherence, emotional
response, understanding, and concern.°-'2415

The target population of this research was
active students from one of the campuses in
the Rungkut subdistrict, Surabaya city, East
Java, Indonesia. Respondents were part of the
population who met the criteria obtained 75
people. The non-probability sampling technique
was purposive sampling.

The validated questionnaires were ACT
and IPQ. Content validity is an explanation
of a measuring instrument substantively, or

called substantive validity, which focuses on
conceptualization and the extent to which
previous concepts were presented in a literature
review. The first step was to validate the content,
with a questionnaire compiled based on the
journal, which will then be translated from
English to Indonesian. Then proceed with the
validity test, namely assessing the questionnaire
based on the concept or theory of the variables
studied, by conducting trials on respondents
who meet the criteria, totaling 30 people, and
these respondents were not research samples.
The data obtained were tabulated and correlated
between instrument item scores with the help of
a computer program, namely in this study using
SPSS version 25 for Windows. In addition to
considering the validity, the research instrument
also considers the reliability aspect.

Respondents were asked to fill out and
answer the IPQ and ACT questionnaire and
analyze the questionnaire by calculating each
answer point. Then, the respondents were asked
to fill out and answer the Illness perception
questionnaire. After the respondents filled in, the
data and questionnaires were collected, and the
questionnaires were analyzed and calculated for
each question answer point. Then, the points/
scores were added up, and the respondents were
categorized by looking at the total number/score.
This study used the chi-square test to analyze the
relationship between ACT and Illness perception,
whose data scale includes ordinal scale data.

Results

Respondents in this study were grouped by
gender, age, formal education, occupation,
length of illness, history of previous illness,
family history of illness, history of allergies, and
medication history. Most of the respondents were
female, with an age in the late teenager range.
Most respondent's education levels were senior
high school. Most of the respondent's family
history was no family illness (Table 1). Most of
the respondents received oral short-acting beta-
2 agonist (SABA) therapy, which was included in
step 1 according to the guidelines of the Global
Initiative for Asthma” (Table 2).

Asthma symptom control was measured
using the ACT questionnaire, which showed that
most of the respondents sometimes experienced
asthma, which was felt to interfere with their
daily activities. Most of the respondents never

Global Medical and Health Communication, Volume 11 Number 2, August 2023
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Table 1 Frequency Distribution of
Respondent Characteristics

Characteristics n=75 %
Gender
Male 25 33
Female 50 67
Age (years)
Late teenager (17—25) 69 92
Early adulthood (26—35) 6 8
Education
Senior high school 54 72
Bachelor degree 18 24
Post bachelor degree 3 4
Family disease
Asthma 27 36
Diabetes mellitus 8 11
Hypertension 10 13
No family illness 30 40

Table 2 Asthma Control Level

ACT Total Value n=75 %

Fully controlled (total score: 25) 3 4

Partially controlled (total score: 58 77
20-24)

Uncontrolled (total score: <19) 14 19

experienced symptoms of shortness of breath.
Most of the respondents had never woken up at
night/early, experienced 1—2 times/day using
spray/oral medication to relieve breathing, and
fully controlled against the control level. Table
2 showed that most of the respondents were
partially controlled, as many as 58 people.

Most respondents experienced symptoms
of shortness of breath and wheezing, and most
respondents understand that these symptoms
are related to their asthma. The cyclical timeline
showed that most respondents said that they
experienced asthma symptoms suddenly, while
at some high points such as on the timeline
(respondents realized that asthma would be
suffered for life, personal control, treatment
control respondents said the treatment was very
helpful to overcome asthma, illness, coherence
identity, emotion, and causal (Table 3).

Based on Table 4, it was known that the five
most respondents answered about the cause of
asthma, namely that asthma was caused by stress.

Heredity, environmental pollution, overwork,
and emotional feelings. With the answer choices,
environmental pollution is the main cause (Table
5).

Table 6 showed that there was a relationship
between asthma control scores and Illness
perception (p>0.05) on the timeline (p=0.03),
personal control (p=0.03), and causal
representation (p=0.01).

Discussion

Gender can influence the development of asthma.
The prevalence of asthma in boys was almost
double that of girls at the age of <14 years, but
the prevalence in girls was greater than in boys
after 14 years.’® The relationship between sex
and asthma was unknown, although men's lungs
are smaller at birth but larger in adulthood
than women's. This may be due to pubertal sex
susceptibility to the development of asthma,
including hormonal changes and sex-specific
differences in environmental exposure.?

In addition to gender, age also affects the
severity and type of asthma. Late-onset asthma
was experienced in some adult patients, especially
women, who develop asthma in adulthood.
Patients with this type of asthma were less likely
to have allergies (non-allergic) and often require
higher doses of ICS to treat corticosteroids.*

Asthma in this type of allergic asthma is closely
related to genetics and is generally influenced
by heredity. Increased exposure to allergens in
genetically susceptible individuals can lead to
allergic sensitization. Continuous exposure to
allergens can increase the risk of asthma and
other allergic diseases. Genes can influence
the pathogenesis of asthma development in
the production of allergen-specific (atopic) IgE
antibodies, which cause airway hypersensitivity,
and inflammatory mediators (such as cytokines,
chemokines, growth factors, and the ratio of the
immune response ratio between Th1 and Th2).2°

Most of the respondents received SABA
therapy (Table 2). SABA, which was commonly
used, was salbutamol, which acts as a reliever.
These drugs were given to patients as first aid
during asthma exacerbations or exacerbations.
The frequency of SABA use will affect the asthma
symptom control assessment. The more frequent
use of SABA as a reliever indicates that the
control of asthma symptoms was low because
one of the requirements for asthma symptoms to

Global Medical and Health Communication, Volume 11 Number 2, August 2023
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Table 3 Respondent’s Perceptions of Asthma

Illness Perception Respondent’s Perceptions of Asthma

Code Domain Question No Answer Category n=75 %
B1 Consequence How much does 1 Doesn't affect me at all 0] 0
asthma affect activity? 2  Slightly affect 10 13
3 Doubtful 9 12
4 Enough Influence 25 33
5 Very influential 31 41
B2 Timeline How long have youhad 1 Just a few days 8 10
asthma? 2 Several months 4 5
3 Doubtful 12 16
4 Several years 23 30
5 Forever 28 37
B3  Personal How much do you feel 1 Totally out of control 0] 0
control about asthma? 2 Alittle control 17 22
3 Doubtful 6 8
4 Controlled 35 46
5 Perfectly controlled 17 22
B4 Treatment How much do you 1 Not helpful 1 1
control believe that the 2 Alittle help 6 8
treatment that hasbeen 3 Doubtful 3 4
done so far can help 4 Help 31 41
asthma? 5 Very helpful 34 45
B5 Timeline How often do you 1 Never 15 20
cyclical experience asthma 2 1-2x a month 0] 0
symptoms? 3 Don't know (suddenly 57 76
4 appeared) 1 1
5 1—2x aweek 2 2
Every day
B6 Illness How much do you 1 Not worried at all 26 3
experience anxiety 2 Alittle worried 15 20
about asthma? 3 Doubtful 9 12
4 Worry 17 22
5 Very worried 8 10
B7  Coherence How much do you 1 Do not understand 0 0
identity understand asthma? 2 Understand a little 19 25
3 Doubtful 6 8.
4 Understand 39 52
5 Really understand 11 14
B8 Emotion How much does 1 Doesn't make me emotional 23 30
asthma affect your 2 Alittle emotion 20 26
emotions? 3 Doubtful 5 6
4 Emotion 9 12
5 Very emotional 18 24
Bg Causal How much does 1 Not affect 25 33
representation asthma affects your 2 Slightly affect 23 30
financial condition? 3 Doubtful 4 5
4 Influence 6 8
5 Very influential 17 22
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Table 4 Respondent’s Perceptions Regarding the Causes of Asthma Experienced

Number of Respondents Who Answered

No Asthma Cause
STS TS R S SS Total

C1  Stress or anxiety 0 31 0 36 8 75
C2  Heredity/genetics 0 35 2 24 14 75
C3  Germs, viruses, infections 9 40 8 14 4 75
C4  Eating patterns or habits 0 40 6 20 9 75
Cs  Badluck 4 54 4 6 7 75
C6  Bad treatment in the past 6 52 4 8 o) 75
C7  Environmental pollution 3 0 0 52 17 75
C8 My behavior 2 31 5 28 7 75
C9  Always think negative 4 32 11 28 0 75
C10 Problems in the family 4 36 7 27 1 75
Ci1 Too much work 0 5 7 55 8 75
Ci2  Emotional feeling 4 27 4 33 7 75
C13  Aging/getting older 1 61 6 7 0] 75
Ci4  Alcohol consumption 10 58 7 0 0 75
Ci5 Smoke 9 48 0 9 11 75
C16  Due to injury/accident 10 58 7 0 0 75
C17  Decreased immunity 3 45 11 10 8 75

Note: STS: strongly disagree, SS: totally agree, R: hesitated, S: agree, TS: disagree

Table 5 Respondent’s Perceptions Regarding the Three Highest Factors that Cause

Asthma
Number of Respondents
No Asthma Cause Who Answered
15t 2nd 3rd

C1  Stress or anxiety 5 4 0
C2  Heredity/genetics 6 0 2
C3  Germs, viruses, infections 2 6 2
C4  Eating patterns or habits 2 4 4
C5 Badluck 2 o) 0
C6  Bad treatment in the past 0 0 0
C7  Environmental pollution 25 26 8
C8 My own behavior 2 7 4
Co  Always think negative 0 0 2
Ci0 Problems in the family 0 0 0
C11  Too much work 18 12 6
Ci12 Emotional feelings (such as feeling sad, lonely, anxious) 7 6 0
C13 Aging/getting older 0 0 0
Ci14  Alcohol consumption 0 0 0
Ci5 Smoke 1 4 0
C16  Due to injury/accident 0 0 0
C17  Decreased immunity 0 0 2

be well controlled was using a reliever maximum
of twice a week.?* Salbutamol belonged to the
beta-2 agonist class (adrenoceptor agonists),
having a smooth muscle relaxing action by

activating 2 (f2AR) receptors and inhibiting the
release of several mast cell substances, inhibiting
microvascular leakage and increasing mucociliary
transport by increasing ciliary activation or
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Table 6 Cross-tabulation of Pain
Perception and Asthma Control

No Aspect P
1 Consequences 0.92
2  Timeline 0.03"
3 Personal control 0.03"
4  Treatment control 0.61
5  Timeline cyclical 0.49
6  Illness coherence 0.25
7 Identity 0.36
8 Emotional response 0.06
9  Causal representation 0.01"

Note: ‘p<0.05 significant

affecting the composition of mucus secretion.>?

Assessment of asthma control will affect the
therapy used. Asthma treatment/management
based on asthma control includes three things
that need to be evaluated continuously, namely:
assessment, including diagnosis, symptom
control and risk factors (including lung function),
inhaler technique and adherence (adherence).”
Then the dose adjustment (adjust treatment) was
carried out based on the results of the previous
assessment, and then the response review was
based on the previous dose adjustment. If the
results of the response assessment have yet to be
maximized, it needs to be considered for a return
assessment.”?

Most of the respondents' asthma control level
was partly controlled. Factors that affect asthma
control include obesity, stress, cigarette, and
physical activity. Obese people with asthma have
lower lung function and more comorbidities than
normal-weight people.?3

Asthmatic patients who experience stress
and anxiety can trigger an attack; stress can
trigger aldosterone secretion and the release
of catecholamines in response to low cardiac
output, thereby accelerating the decline in
serum potassium levels. Stress also reduces
the body's immune system's ability to fight
off pathogenic bacteria. So those asthmatics
who experience stress have a greater chance of
experiencing exacerbations. The basic theory is
that psychological stress works by changing the
magnitude of the airway inflammatory response
that causes irritation, allergens, and infections
in people with asthma. This suggests that stress
alone cannot modify immune function in a way
that leads to asthma symptoms.24

Tobacco smoke in cigarettes accelerates the
decline in lung function in people with asthma,
increases asthma severity, and makes patients
less responsive to treatment with inhaled and
systemic glucocorticosteroids, but smokers
tend to achieve control and remain at risk of
exacerbations.?

Asthma patients believed that physical activity
can worsen asthma symptoms, to the risk of the
disease in the long term. Patients with serious
illnesses had the belief that physical activity was
not good for asthma. Reluctance to do physical
activity was not only due to worsening asthma
symptoms but also caused by psychological
factors. Exercise-induced asthma is a symptom in
non-asthmatic patients due to excessive physical
activity. This can happen when a person is doing
strenuous physical activity, and they will breathe
faster through the mouth.”*

Most respondents experienced symptoms
of shortness of breath and wheezing (Table 5).
This was in line with many respondents saying
asthma-related symptoms are shortness of breath
and wheezing. This was in accordance with the
symptoms of asthma that do occur. The whistling
sound was caused by interference with the
respiratory tract or excessive mucous production.
If breathing is difficult, then the body's cells
experience a lack of oxygen supply, which could
cause difficulty sleeping or waking up at night,
in addition to causing the body to become tired.
While sore throat, nausea, abdominal pain,
stiff joints, eye pain, headache, dizziness, and
weight loss were symptoms unrelated to asthma.
However, it was likely that these symptoms might
be caused by the side effects of medications used
by patients.”

Respondent's perception of asthma had a low
point in consequence (asthma greatly affected
daily activity at 41.33%). Asthmatics do have
limitations in their activities. Therefore, if it was
known what activities can cause asthma, patients
should be counseled to take medication first to
prevent asthma attacks.”

Illness perception will affect the way
asthma patients cope and self-management of
the disease. This data can inform healthcare
providers about a patient's psychosocial response
to their asthma, whether they were responsive
to changes in clinical meetings or through self-
management intervention training. Therefore,
exploring the patient's perception of the disease
was an important component of good clinical
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care.® One factor affecting self-management is
illness perception, the patient's cognitive picture
of the disease. This image was identified through
five dimensions: identity, consequences, disease
causes, timeline, healing, or control.* Knowing
a person's perception of the disease can be done
by providing education and more information
to patients. In addition, efforts can be made to
develop good health approaches and promotion
strategies to reduce the number of patients
exposed to asthma attacks and participate in
improving the quality of life of patients.

There was a relationship between asthma
control scores and illness perception on a timeline,
personal control, and causal representation
(Table 6). This was different from previous
research by Lorensia et al.,’ which states that
there was a relationship between asthma control
and illness perception (on control and identity).
Other research showed that most of the highest
illness perceptions were about asthma symptoms
experienced by respondents on individual scores
related to permanent symptoms. When the
influence of illness perception on symptoms,
the results obtained were significant, such as
how long asthma had been suffered and illness
perception about the cause, which was significant
for changes in asthma symptoms.'3

Conclusions

Most of the respondents have their asthma
partially  controlled. = Most  respondents
experienced shortness of breath and wheezing
symptoms, and most understand that these
symptoms are related to their asthma. There was
a relationship between asthma control and illness
perception on the timeline dimensions, personal
control, and causal representation.
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Abstract

The COVID-19 outbreak of a coronavirus that causes illness shocked the world. Health precautions must be
implemented to limit the number of COVID-19 cases or prevent transmission. This study aims to ascertain the
public's perception of the COVID-19 case in the community. This report is one of the findings of a survey of the
association between comorbidities and preventative behavior in COVID-19 cases, specifically public perceptions of
COVID-19 cases in Bogor city. This study took place from March through the end of September 2020. Data were
obtained through in-depth interviews utilizing a guideline developed based on the parameters of a qualitative study.
The prior recommendations were validated, and the data was represented using transcripts and a data matrix to
aid in the descriptive data analysis. According to a study on public views of COVID-19, individuals realize the risks
they face if they do not adhere to the government's health protocols. According to quantitative data, the proper use
of masks when outside the home is only 18.0%, the correct use of hand sanitizers is 26.2%, the correct use of soap
is 80.3%, the proper use of hand sanitizers is 90.2%, and the correct coughing and sneezing behavior is 60.7%. In
general, research data findings have not been encouraging for COVID-19 prevention; therefore, you will be prone
to COVID-19 infection if you disregard health regulations, particularly by correctly wearing masks. As a result, in

general, the findings of public perception have not been able to diminish the number of COVID-19 instances.

Keywords: COVID-19, health protocols, prevention behavior, perception

Introduction

In late 2019, a new illness known as coronavirus
disease 2019 (COVID-19) appeared in China.
This deadly illness targets the respiratory
system. COVID-19 has a rapid transmission
rate and can infect multiple continents at once.
Similar incubation periods (average 4—5 days)
and symptoms (pneumonia) but distinct host
reservoirs characterize this virus, which is related
to severe acute respiratory syndrome (SARS) and
Middle East respiratory disease (MERS) viruses.
While civets transmit SARS to humans, humped
camels are responsible for MERS transmission,
and bats are responsible for transmitting
COVID-19.%2

Mild, moderate, or severe symptoms can
induce COVID-19 infection. The main clinical
symptoms are fever, cough, pain, and dizziness. In
severe conditions, patients can experience severe
shortness of breath. In connection with these non-
specific signs, the focus of reducing the number of
COVID-19 cases is the prevention of transmission
by implementing the COVID-19 transmission
prevention protocol. The responsibility for

preventing transmission is shared between the
government and the community.? In addition,
the spread of this disease has a broad social and
economic impact.4

To stop the spread of COVID-19 cases,
the government issued policies, including
restrictions on physical and social contact
known as large-scale social restrictions (LSSR)
and regulations to accelerate the spread of
COVID-19 so that they could be implemented
immediately in various regions through the
Minister of Health of the Republic of Indonesia.
Minister of Health Regulation Number 9 of
2020 contains the LSSR rules. The Minister of
Health issued a Minister of Health Regulation
about LSSR regulations involving DKI Jakarta
on April 10, 2020. Furthermore, the Minister of
Health of the Republic of Indonesia published
a Ministerial Regulation on LSSR for West Java
province. LSSR was issued for Bogor-Depok-
Bekasi or Bodebek on April 15, 2020.5 People
must be active and work for their needs to be met
and for the economy to continue functioning. In
contrast, interacting with others increases the
likelihood of COVID-19 transmission. Seeing
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this, the government has adopted a new normal,
namely, an order to adjust new habits for people
to continue living productively by changing their
lifestyle so they do not develop COVID-19.°

The COVID-19 pandemic has also affected the
world of education. The temporary suspension
of educational institutions to prevent the global
spread of the COVID-19 pandemic, which has
prevented millions of students from attending
school, is also in effect in Indonesia. Problems
arise in the teaching and learning process
between students and instructors due to learning
at home or through distance education. Both
educators and students must be able to adapt
rapidly to existing changes. In this situation,
Ningsih” conducted a study of 95 students from
the Education Technology Study Program at
Universitas Baturaja in South Sumatra, and the
results showed that 93.3% of students preferred
to study in class face-to-face (offline) because
there were obstacles encountered when learning
was done online at home. As many as 32.3% of
respondents admitted to wasting their internet
quota. Then, 24.2% of respondents indicated
that the lecturer's content description needed
to be revised. Then, 24.2% of students stated
that the internet signal was limited, 16.1% stated
that learning interaction was limited, and 3.2%
said that online learning media was difficult to
follow, knowledge of the topic was not optimal,
and engagement was limited. This challenge
arises due to the constraints of students who
must constantly meet their internet quota during
COVID-19.

The COVID-19 epidemic has also had an
impact on economic conditions. According to
Permatasari et al.'s® research, many people
complained about financial concerns. People
who run home-based enterprises and traders see
a considerable drop in sales income/turnover
compared to before the epidemic. On the other
hand, it is difficult for people to find work; many
who have worked have been laid off and have yet
to be called back. The rising number of COVID-19
cases in the area highlights the need for research
or studies focused on gauging public awareness
of the pandemic.® Preliminary data According to
the quantitative data from this study showed that
18.0% correctly used a mask outside the home,
80.3% washed their hands with soap, 26.2% used
hand sanitizers, 90.2% maintained a physical
distance, and 60.7% implemented good coughing
and sneezing etiquette. The preventive behavior
seen in this study was implemented in response

to the suggestion, yet some continue to disregard
it, affecting the addition of COVID-19 incidents.!°

This study aims to ascertain the public's
perception of the COVID-19 case in the
community.

Methods

The research is being conducted in Bogor.
The Ministry of Health Republic of Indonesia
conducted a study on the association between
comorbidities and COVID-19 preventative
behavior in Bogor in 2020, which included all
research participants. This study took place from
March through the end of September 2020. The
research design was qualitative, with the Rapid
Assessment Procedures (RAP) approach used to
gather detailed information about public attitudes
and community behavior towards the COVID-19
pandemic, particularly COVID-19 preventative
behavior. Which was compiled using a structured
questionnaire with variables such as the patient's
name, age, and eight open questions about health
conditions, behavior for seeking health facilities,
preventive behavior two weeks before treatment,
during treatment, and after treatment, efforts
to prevent illness experienced, and contact
history with COVID-19 patients. RAP is a quick
approach for researchers to confirm quantitative
data quality by taking 5 to 10% of the complete
quantitative sample. Purposive sampling was
used to select informants from the research site.
There were 12 research samples, six verified cases
of COVID-19, and six non-COVID-19 responses.
Qualitative data is collected through direct talks
on mobile phones, including voice calls and video
calls using the WhatsApp function, as well as
standard voice calls; all calls are recorded after
getting consent from the respondent.

Data processing and analysis were performed
manually by compiling data from interviews, field
notes, and other materials. In this study, content
analysis techniques were employed to analyze
the answer matrix from the informants. This
study activity has gained ethical approval from
the Health Research Ethics Committee, National
Institute of Health Research and Development,
Ministry of Health Republic of Indonesia, No.
LB.02.01/2/KE.505/2020.

Results

According to the characteristics of the 12
informants interviewed in-depth, they ranged in
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age from 29 to 82 years old, were predominantly
male (9 men), and held occupations (5 male
and two female). Data collected from in-depth
interviews with participants about their health
conditions indicates that the community
enjoys generally good health, with little or no
significant health complaints. However, one of
the informants stated that a family member had
died due to COVID-19. Some informants said
that most participants frequently receive routine
health assessments because they had several types
of previous COVID-19 illnesses that required
them to control their healthcare facilities, such
as diabetes, herpes, cholesterol, and gout. Still,
there were a small number of informants who
rarely checked into health facilities.

Signs and symptoms of COVID-19 obtained
from participants in the two weeks before
hospitalization related to general health
conditions revealed that the participants
experienced fever, not feeling well, feeling weak,
and decreased appetite, even though they felt
before the informant was sick (in-patient), still
doing activities as usual, such as going to the
market, going to the office, and traveling out of
town. However, some still claim they only do
activities at home

In light of the COVID-19 incidents causing
public concern, hospital in-patients must
receive improved care and treatment. It is
consistent with most informants' statements
that treatment can be adequately performed,
such as IV administration, the availability of oral
medications, injections, and the friendly services
provided by health personnel by handing masks
to patients. However, one source continued to
react as follows:

"Not all medical services are performed, such as
laboratory examinations, x-rays, physiotherapy,
and others, which the administration should
monitor based on the patient's health condition.”

In-depth interviews revealed that nurses
generally wear personal protective equipment
(PPE) appropriately and correctly, are very
professional, and are responsible when the
community is asked about the quality of service
at the hospital when the informants are being
treated. However, there are still differing
viewpoints among the informants, who state;

"Because the informant rarely visited the
hospital, he could not provide information or

assess the hospital's service quality because
informants only do their treatment by
purchasing medicine from a stall or drug store
and consuming traditional medicine by drinking
herbal medicine, etc.”

Furthermore, maintaining personal hygiene
and following healthy living habits are critical to
retaining cleanliness. The informant stated that
he improved his hygiene by washing his hands
frequently, eating nutritious food, engaging
in modest exercise activities such as walking,
running, and taking vitamins or herbal medicines
to boost his immunity. Some informants stated
that when they leave the house, even in their
private automobiles, they still follow health
measures such as donning masks to avoid
infection with the COVID-19 virus.

Regarding seeking treatment before being
admitted to the hospital, most informants said
they treat and buy medicine for themselves
and rarely go to the health service or general
practitioner's clinic for a health assessment.
If necessary, the informants go to the doctor.
According to one source:

"When I am sick, I am too lazy to go to the
hospital; instead, I rely on antibodies and eat
a lot." I was consuming sanmol from stalls and
herbal medications sent by the office manager at
the time."

Concerning the COVID-19 infection in the
community, most informants stated that they
had never come into contact with COVID-19
patients. However, there was information from
a few informants exposed to the virus at work.
According to the informant, COVID-19 can infect
persons of all ages, from children to adults.
Furthermore, patients with COVID-19 who
have comorbidities are more likely to develop
the condition. However, among the informants,
there are still many who are unconcerned
about the environment, as evidenced by their
indifferent responses to the COVID-19 outbreak,
as mentioned below:

“I don't care about people who don't wear masks
or just ignore them.”

Concerning the public health hazards linked
with the current COVID-19 pandemic, a few
informants still perform health checks such as
blood or rapid/swab tests. One source explained
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it this way:

"I still go to the doctor regularly because I have
other diseases, such as diabetes."

Discussion

According to the findings of the research paper
by Senewe et al.,'° the behavior of preventing
COVID-19. However, some public views still need
tobeaddressed, such asusing masks and coughing
behavior. Those are apparent in the responses of
respondents on COVID-19 prevention. Looking
at the percentages, 90.2% of informants maintain
physical distance, 60.7% cough and sneeze
correctly, and 80.3% wash their hands with soap.
Just 18% of informants who used masks outside
the house were at an increased risk of contracting
COVID-19. This lack of awareness has resulted
in coronavirus transmission from one person
to another. Furthermore, many people take this
infection casually by passing regulatory rules.
Again, just 26.2% of respondents prefer to use
hand sanitizer properly.

This reflects that COVID-19 prevention has
yet to be a primary priority for some district
officials. Because informants do their treatment
by purchasing pharmaceuticals at stalls or drug
stores and taking traditional treatments by
drinking herbal medicine, research by visiting
health institutions such as hospitals is rarely
conducted. The informant stated they must
be more active in the hospital or other health
facilities if sick. As a result, they attempt to treat
themselves and purchase medication.

All humans, particularly those in Indonesia,
value their health significantly. However,
maintaining a consistently healthy and fit life
requires effort because numerous circumstances
might influence it. According to multiple social
media accounts, bodily immunity is crucial in
preventing the spread of the COVID-19 virus. If
the immune system drops, the virus can easily
infiltrate the body and create significant health
problems. As a result, if the stress and anxiety
caused by the COVID-19 infection persist, it
will cause a decline in immunological levels. As
a result, the spread of COVID-19 disease will
skyrocket.*

Because the COVID-19 pandemic is becoming
increasingly severe, the government has declared
a public health emergency and issued three
regulations as a form of public health protection,
namely: 1) financial policy and financial stability

for dealing with the COVID-19 pandemic; 2)
declaration of a public health emergency, and
3) LSSR. At the same time, LSSR restricts some
activities of residents in an area suspected of being
infected with a disease or contaminated to prevent
the disease or contamination from spreading. On
the one hand, some people advocate installing
the LSSR since it can disrupt the transmission
chain. This strategy is consistent with WHO
recommendations for physical and social
distance.’>'3 Finally, the government elected not
to impose a regional quarantine policy, instead
opting for the large-scale social restriction (LSSR)
strategy, as stated in Government Regulation 21
of 2020.%

Regarding the issues above, which are tied to
people's behavior, people are still unaware of their
daily actions related to COVID-19 transmission.
COVID-19 could still be in our surroundings.
According to Kalangie,’> the characteristics
of human conduct that affect health can be
divided into two categories: 1) behavior that
helps the health of individuals or social groups
and 2) behavior that affects health. Based on
the findings of this investigation, the general
population explained behavioral practices that
were not recognized as COVID-19 transmission
routes, such as sipping coffee with colleagues at
work. This virus begins to show symptoms in five
to seven days, after which an assessment with the
same friends who have already been infected with
COVID-19is performed. This could be interpreted
as purposeful behavior.

According to our research, 18.0% of
people use masks appropriately before leaving
home. This tiny statistic suggests that health
behavior in the current case reduction technique
needs to be revised. A mask is required for all
activities, including grocery shopping, meeting
loved ones, participating in events, and attending
religious services. Data on the efficacy of health
protocol monitoring in ensuring mask-wearing
compliance show that the 1.4 million people
under observation exhibit high adherence.
While 1.4 million may appear tiny compared
to Indonesia's total population, it is critical
to improve this amount to strengthen public
health protocol adherence and ensure the safe
continuation of community activities during
COVID-19 transmission.

Since the COVID-19 case, there have been
restrictions on educational activities that are
particularly harmful to the development of our
generation of students and a loss of government
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revenue owing to the denial of retribution
and income tax. This is unquestionably risky
because your safety is not guaranteed, and
your health and capacity to operate in society
are jeopardized. The next difficulty is a house
condition that could be more conducive to school
circumstances, particularly if parents need to
facilitate the situation at home so that children
do not have a comfortable learning environment.
As a result, many respondents confessed that it
was difficult to concentrate while studying at
home, not only because of the improper setting
but also because they were frequently disturbed
by other family members while studying and
performing assignments. Furthermore, children
may believe their parents should be more patient
when accompanying them to school. Even though
parents are the most essential part of the learning
process at home.”

This can be accomplished by enlisting
volunteers, TNI, POLRI, and other community
organizations to monitor and enforce health
protocol compliance. Then, for all regions in
Indonesia, the reduction in the LSSR level
has several effects on expanding population
movement. To increase community mobility,
greater adherence to health procedures, such as
wearing masks, adopting social distancing, and
constantly practicing excellent hand cleanliness,
must be balanced.

Geldsetzer'® believes public health officials
and the media should prioritize COVID-19
communication activities in 2020. This
information could provide valuable insights,
such as the low case fatality rate, recommended
treatment-seeking behavior, the low risk of
individuals of East Asian ethnicity living in the
United States and the United Kingdom, and the
perception that children are less susceptible
to fatal diseases than adults. Furthermore,
to ensure that individuals focus on the most
effective preventive measures, this study suggests
that it is essential to inform the public about
the comparative effectiveness of general versus
frequent surgical masks, wash hands thoroughly,
and avoid close contact with sick people. As a
result, the generalizability of these findings may
be enhanced. Furthermore, sure participants'
statements may be chosen randomly to lessen
their time investment in receiving the $1.50
incentive. Participating in the survey is required,
and earning $1.50 as a monetary prize is a
reasonable incentive. Third, users can search
for answers to several questions online before

replying. To summarize, people in the United
States and the United Kingdom appear to have
significant misconceptions about COVID-19.
Correcting these beliefs should prioritize
government awareness campaigns, doctor-
patient communication, and media coverage.

Faasse and Newby* indicated in 2020 that
significant and continuing involvement with
health-protective behaviors (i.e., hygiene and
social distancing) is necessary to control the
COVID-19 pandemic successfully. The online
survey, which included 2,174 Australians, was
done between March 2 and 9, 2020, during
the early phases of the COVID-19 outbreak in
Australia. The findings revealed that two-thirds of
respondents were at least moderately concerned
about the widespread COVID-19 epidemic.
Concern about attacks and subsequent media
coverage were consistent predictors of increased
engagement in health-protective behaviors and
higher vaccination intentions. Uncertainty and
misconceptions concerning COVID-19, including
whether people have natural or pre-existing
immunity to the virus, are frequent. There is
debate whether specific home remedies (such
as vitamins and saline solution) will provide
protection and whether the virus is artificial and
purposely distributed. Such misunderstandings
often generate alarm among members of the
public. The findings also emphasize psychological
and demographic characteristics associated
with reduced involvement in health-protective
behaviors, such as male gender, younger age,
and lower degrees of concern about the outbreak.
These findings suggest possible intervention
pathways and targets for promoting health-
protective behaviors.

According to Tejamaya et al.,*° societal
perceptions of an early-stage pandemic may have
substantial ramifications for disease control and
management in the future. This survey has a
total of 1,043 participants. Respondent's primary
sources of information are social media (85.2%)
and Internetnews(82.2%). Almostallrespondents
know that COVID-19 is a viral disease that
spreads primarily through saliva droplets (97.1%)
and contaminated surfaces (86.5%). COVID-19
is regarded as serious or extremely serious by
more than 95% of respondents. However, the
respondent's anxiety level is mild, showing that
risk tolerance exists in the community. Gender,
educational background, and occupation were
shown to have statistically significant correlations
with perceived risk and patience, while volunteer
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participation in control measures was high and
comparable. This suggests that the COVID-19
health campaign in Indonesia at the start of the
pandemic was successful. The study also identifies
areas where health promotion, education, and
awareness might be enhanced.

Jaber et al.?! discovered good responses to
various questionnaire items among participants.
About 55.0% of Jordanian and 56.0% of
Iraqi participants self-reported being aware
of COVID-19. In comparison, only 72.3% of
Jordanian and 73.3% of Iraqi participants
self-reported being aware of COVID-19
protective and precautionary measures. Total
awareness is calculated as the sum of the
consciousness as mentioned above subscales.
Regarding developing signs of COVID-19
infection, practically all Jordanian and Iraqi
subjects experienced fever (98.0% and 96.3%,
respectively). More than 90% of Jordanian and
Iraqi participants recognized dyspnea as a typical
symptom. Approximately 90% of both groups
believe COVID-19 can be transmitted through
shaking hands and contact with contaminated
surfaces. Furthermore, over 80% of both groups'
participants reported that the virus could be
transmitted through droplet inhalation. Over
96% of Jordanian and Iraqi participants indicated
avoiding crowded locations to reduce the risk
of infection. Furthermore, almost 90% of both
groups reported significant reductions in shaking
hands and kissing. Furthermore, approximately
90% of Jordanian and Iraqi participants reported
regularly washing their hands with soap and
water. There is currently no cure for COVID-19,
according to three-quarters of Jordanian and
Iraqi participants. In contrast, 34.8% of Jordanian
and 47.3% of Iraqi participants thought vitamin
supplementation was a feasible therapy option.
Furthermore, nearly 30% of both groups thought
paracetamol might be used to treat COVID-19.
Geriatric patients were identified as being the
most vulnerable to COVID-19-related mortality by
around 30% of both groups. Furthermore, more
than half of both groups believe the COVID-19
mortality rate is less than 5%. Our findings
revealed a statistically significant difference in the
Iraqi cohort's mean precautionary score between
the two sexes (p=0.01). Women were more likely
than men to have higher mean conscientiousness
assessment scores (mean difference=0.1903;
confidence interval=0.07-0.3). Furthermore,
statistically  significant relationships were
found among Jordanian and Iraqi participants

between different age groups and transmission,
preventative measures, and treatment ratings
(all p<0.05). Post-hoc analyses failed to reveal
consistent trends across age groups and
consciousness subscales. In conclusion, the
population level of consciousness was competent
but deficient in crucial dimensions such as
transmission and treatment awareness. Both
populations appear to have comparable attitudes
and perception tendencies about the COVID-19
epidemic, resulting in an equivalent culture. To
assist the people in dealing with the challenges
of the growing pandemic, relevant authorities
should devote time and money to raising
awareness through official forums and significant
social media efforts.

According to Shelat et al.,>* the susceptibility
of family and friends had the most significant
impact—nearly twice the own health risk.
Respondents who traveled more considerable
distances by train were deemed four times more
dangerous than those who traveled fewer. When
the two models are combined, we will pay for
mitigating factors such as reduced overcrowding,
enforced mask use, and improved sanitation.
As a result, we may utilize forecast models to
anticipate behavior under complex pandemic
scenarios after evaluating the impact of many
variables on route choice behavior.

Alkhaldi et al.?® noted that most respondents
(74%) were worried about the COVID-19
epidemic, and 27% of them reported that it was
likely that they would be infected with COVID-109;
16% believed it would be life-threatening or
severe. However, just 11% of respondents
reported high levels of anxiety. Adoption of
hygiene practices and social distancing is lower
among older (>65 years) compared to younger
(18—24 years) respondents (95% CI=0.01-0.28,
OR=0.06; and 95% CI=0.01—0.27, OR=0.06,
respectively). Those with the lowest gross
household incomes and at least one flu symptom
were less able and willing to separate themselves.
Significant increases in anxiety levels, perceived
effectiveness of social distance, and cleanliness
habits were observed in the post-lockdown
compared to the lockdown.

Conclusions

The residents of Bogor city have a negative
opinion of the practice of preventing COVID-19
by following the required health regulations.
When treated with COVID-19, patients tend to

Global Medical and Health Communication, Volume 11 Number 2, August 2023



Alfons Maryono Letelay et al.: Community Perception in Preventing Cases of COVID-19 in Bogor City in 2020 93

believe that not all patients undergo medical
examinations, that medicating themselves is
better than having to go to the hospital or seek
treatment, and that does not be fooled or ignorant
about the adherence to wearing masks properly,
but for sufferers with chronic or comorbid diseases
such as DM, etc., routinely carry out periodic
controls/examinations at health care facilities. It
is vital to enhance socialization by applying 5M,
meaning keeping distance, using masks, avoiding
crowds, washing hands, and decreasing mobility,
to break the cycle of the spread of the pandemic
and return to everyday life as quickly as possible.
Next, if there is a suspicion of a perceived
complaint about the health of the body, go to a
health care center.
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Abstract

Many psychological problems arise when facing retirement due to unpreparedness during this period.
Unpreparedness is commonly triggered by their fears of being unable to meet primary and secondary needs. Physical
issues such as retirement health are essential, but paying attention to psychological problems is also necessary.
Research on the well-being of retirees needs to be done to see what factors influence both internally and externally.
This study aims to test the retirement well-being model in terms of such aspects as gratitude, forgiveness, and social
support mediated by self-efficacy. This study used the structure equation model (SEM) approach with a sample of
220 retirees aged at least 55 through a convenience sampling technique. The data was collected in Bandung and its
surroundings for six months, from August 2019 to March 2020, through well-being, gratitude, forgiveness, social
support, and self-efficacy scales. The results of the research model tested have a good fit with empirical data and
meet the goodness of fit requirements. There is a direct influence of gratitude, social support, and self-efficacy on
well-being. There is an indirect effect of social support on well-being through self-efficacy. The value of the indirect
effect is smaller than the direct effect, meaning that self-efficacy is not a good mediator variable for social support
for well-being. In conclusion, most retirees experience well-being due to social support from their environment and
their gratitude and self-efficacy. The well-being of retirees can be increased by appreciation, having social support

from the environment, and having confidence in one's ability to deal with problems.

Keywords: Forgiveness, gratitude, self-efficacy, social support, well-being

Introduction

Retirement comes to everyone who works,
either in the state or in private institutions.!
The increasing number of retirees can also
lead to a complexity of problems. Despite the
different reactions to retirement, most retirees
have the same response of worrying about
income inflation and the inability to make ends
meet with retirement benefits. Many retirees
have to deal with stress and serious problems
related to physical and mental health rather
than enjoying their old age.> Retirees should
have well-being as they must face a new phase
in life. However, this issue has yet to be widely
discussed; even if it has, it has mainly focused on
the physical and financial domains, and only a
few have investigated the psychological domain.
It is essential to understand the factors that can
improve retirees' well-being. In this study, the
variables examined are gratitude, forgiveness,
social support, and self-efficacy. These variables
were chosen because there are still few studies
that integrate these variables into one model,
and there are still few studies that use Seligman's

constructs. Based on this explanation, this study
develops and constructs a theoretical model
of retiree well-being regarding the influence
of gratitude, forgiveness, and social support
mediated by self-efficacy.

Many studies on retiree well-being are
conducted in Western countries, but rarely in
Eastern countries, including Indonesia, due
to several factors, such as culture. Therefore,
cultural differences need to be considered in
this context. In the individualistic cultures of
Western countries, positive self-evaluation
plays an essential role in global well-being
values. In collectivistic cultures reflected in
Eastern countries, well-being depends on the
social context and interpersonal relationships.3
There are a lot of internal and external factors
influencing one's well-being, in this context,
retirees, some of which are religion, education,
their children’s education, income, physical
health, and reputation.* According to Park et
al.,5 who researched philosophers and religious
figures, gratitude is one of the most potent
strengths in improving well-being. According to
Watkins et al.,® there was a positive correlation
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between gratitude and well-being, happiness,
and religiousness. In this context, gratitude is the
ultimate source among all the variables.

Gratitude is also a high value among Jewish,
Christians, Muslims, Buddhists, and Hindus.4
Responses to uncomfortable life events, especially
ones occurring during retirement, are strongly
influenced by how people perceive what happens
to them. Some such events can grow hatred
and anger due to their interpersonal relations,
eventually leading to a lack of well-being. One
possible way to cope with this situation is by
forgiving or changing negative emotions into
such positive ones as empathy, sympathy, love,
and caring.” Forgiveness is closely related to
well-being and helps individuals manage a
stable and supportive interpersonal relationship.
Empirically, forgiveness also plays an essential
role in physical and mental health. In addition to
gratitude and forgiveness, social support is crucial
to one's retirement well-being, as one under a lot
of pressure tends to have bad health and well-
being.® Social support refers to comfort, attention,
appreciation, and help received by someone from
either individuals or groups.® Those who get
social support are usually certain they are loved,
cared for, respected, gladly welcomed to be a part
of social networking, and have good problem-
solving abilities. Besides that, individuals'
abilities to strive to face complexities, find a
way out, solve problems, and reduce obstacles
by changing their paradigms are believed to be
influential to their well-being.** Such individuals
are categorized as having good self-efficacy, also
related to happiness and optimism in facing one's
life to achieve well-being." It is stated that well-
being emerges if there are optimism and self-
efficacy.’* Therefore, the variable of self-efficacy
can be a predictor of well-being.

This study aims to test the retirement well-
being model in terms of such aspects as gratitude,
forgiveness, and social support mediated by self-
efficacy.

Methods

A quantitative approach was conducted to study
a set of variables considered influencing other
variables yet not giving any special treatment.
Retired civil servants and non-civil servants
in Bandung, Indonesia, served as the objects
of this study. As many as 300 questionnaires
were distributed online and offline for a month,

and only 220 returned. The main factor in not
returning the questionnaire was their lack of
internet literacy, so the researchers shifted the
distribution to offline amid the process. Before
filling out the questionnaires, the respondents
were informed about the purpose of the study
and required to sign an informed consent form
to ensure that they were volunteers and that
their information was confidential. In addition,
demographic data were also needed to identify
such background as age, length of retirement, last
occupation, current activity, and current address.

This study employed a non-probability
sampling technique as the opportunity of the
whole population to be selected as samples
is unknown. In the meantime, a convenient
sampling technique was also administered.’
This study was conducted over six months, from
August 2019 to March 2020.

Well-being measurement was conducted using
a standard measuring instrument developed
by Butler and Kern* based on Seligman.'> The
scale was semantic differential in which the
respondents would read statements related to
their well-being and choose which represented
their condition the most. To measure gratitude,
this study used a modified scale of self-report the
gratitude questionnaire-six-item form (GQ-6)
created by Mccullough et al.*® This instrument
was a Likert model describing approval of the
provided statements.

The forgiveness scale used in this study was
created based on the Heartland Forgiveness Scale
(HFS) by Thompson et al.” Four sets of scores
were acquired, comprising the total score of HFS
and each score for three HFS sub-scales (self-
forgiveness, forgiveness of others, and forgiveness
of situations). Like the well-being scale, this scale
is also semantic differential, with five alternative
answers ranging from almost always wrong to
almost always right.

The social support scale represents four social
support functions: emotional, informational,
instrumental, and companionship support.®
Finally, the self-efficacy measurement instrument
represents three self-efficacy dimensions: level,
strength, and generality.’® And data analysis in
this study used the structure equation model
(SEM) method with the AMOS v.21.0 program.
The research was approved by West Java Province
National and Political Unity Agency number
070/312/SKP/I1/2020.
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Results

Table 1 shows that the respondents were 126
males (57.27%) and 94 females (42.73%). In
terms of educational background, 58 of them
were senior high school graduates (26.36%), 33
of them were diploma graduates (15%), 91 were
bachelor graduates (41.37%), and the rest (38) of
them were master and doctoral degree graduates
(17.27%). Regarding the length of retirement,
the respondents varied from o to 15 years, of
which 90 (40.91%) were civil servants, 125 were
non-civil servants (56.82%), and the rest were
from military backgrounds. The respondents
also showed various salaries ranging from IDR
3 million to IDR 5 million; however, 30% had a
side job increasing their wage to IDR 5 million
monthly. Currently, what they were doing
included religious and social activities (46.36%),
taking care of their grandchildren (20.92%),
trading or entrepreneurship (17.73%), and
farming or gardening.

The hypothesis model proposed is that
retirement well-being occurs due to such factors
as gratitude, forgiveness, social support, and
self-efficacy. Table 2 shows that the score of chi-
square=230.24 with the rejection opportunity of
the null hypothesis close to zero (p= 0.00) and root
mean squared error approximation (RMSEA) by
0.05. The CFA model has a relatively good fit from
the chi-square score, even though the RMSEA
is smaller than 0.08. Modeling modification is
necessary, as inferred by the result; thus, this
study gradually modified by adding covariance
errors to finally develop the best model (one
meeting the criteria of goodness of fit). The
final modification of the model by adding eight
covariance errors has finally decreased the chi-
square score from 230.24 (p=0.00) to 159.17
(p=0.07), indicating that the model fits well.
Furthermore, the model can be used in SEM to
form the construct.

It is shown in Table 3 that all the variables have
good internal consistency. Interestingly, all the

Table 1 Frequency Distribution of
Respondent Characteristics

Characteristics n=220 (%)
Gender
Male 126 (57.27)
Female 94 (42.73)
Age (years)
<60 85 (38.64)
60—70 106 (48.18)
>70 29 (13.18)
Education
Bachelor 129 (58.64)
Diploma 33 (15.00)
Senior high school 58 (26.36)
Length of retirement (years)
<3 62 (28.18)
3-7 55 (25.00)
8-12 52 (23.64)
>12 51 (23.18)
Retired from
Civil servant/PNS 59 (26.82)
State-owned enterprises/BUMN 84 (38.18)
Private sector employee 41 (18.64)
Lecturer/teacher 20 (9.09)
Education personnel 11 (5.00)
Indonesian national army/TNI 5(2.27)
Activities after retirement
Just stay at home/raise 46 (20.92)
grandchildren
Part-time work 12 (5.45)
Gardening/farming 14 (6.36)
Trading/self-employed 39 (17.73)
Religious/social activities 109 (49.55)
Currently living with
At home alone/with wife and 189 (85.91)
children 22 (10)
At the child's house 3(1.36)
With relatives/relatives 6 (2.73)
Other
Income (million)
<1 30 (13.63)
1-3 74 (33.64)
4-7 80 (36.36)
8-10 26 (11.82)
>10 10 (4.55)

Table 2 Confirmatory Factor Analysis of Measurement Models: Fit Indices

Variables VG df Ay Adf

NNFI CFI IFI RMSEA SRMR

Initial CFA
Final CFA

230.24 142 -
159.17 134 7107

0.94 0.95 0.95 0.05 0.07
0.98 0.99 0.99 0.03 0.05

Note: n=220, p<0.05, NNFI: non-normed fit index, CFI: comparative fit index, IFI: incremental fit index, RMSEA: root mean
square error of approximation, SRMR: standardized root means square residual

Global Medical and Health Communication, Volume 11 Number 2, August 2023



98 Siti Qodariah et al.: Effect of Gratitude, Forgiveness, and Social Support on Retiree Well-being with Self-efficacy as

Table 3 Descriptive Statistics and Correlation for the Study Variables

Variables Mean SD 1 2 3 4 5
Gratitude 15.48 1.45 1

Forgiveness 16.27 1.86 0.65 1

Social support 38.73 4.66 0.53 0.64 1

Self-efficacy 14.99 1.72 0.16 0.23 0.30 1
Well-being 43.43 4.99 0.49 0.41 0.60 0.42 1

Note: n=220, p<0.05, SD: standard deviation

Table 4 Influence of Exogenous Variables on Well-being

Estimate S.E. C.R. P
Self-efficacy “— Forgiveness 0.11 0.09 1.16 0.24
Self-efficacy «— Gratitude 0.04 0.12 0.28 0.78
Self-efficacy <« Social support 0.06 0.04 1.66 0.09
Well-being <~ Social support 0.34 0.09 3.66 *n
Well-being «— Self-efficacy 0.79 0.20 3.90 %k
Well-being “— Gratitude 1.06 0.33 3.21 0.00
Well-being «— Forgiveness -0.12 0.25 -0.46 0.65

exogenous positively correlate with well-being as
each score is less than 0.05. Placed in ranks, the
variables with the most significant correlations
are gratitude and forgiveness, and those with the
most minor correlations are gratitude and self-
efficacy.

The hypothesis is accepted in terms of the
direct effect of gratitude on well-being (Table
4). The social support and self-efficacy scores
also show a significant direct impact of these
two variables on well-being. Meanwhile, the
immediate effect between forgiveness and
well-being was rejected, meaning there is no
correlation between forgiveness and well-being.

The hypothesis on the indirect influence of
gratitude, forgiveness, and social support on
the well-being mediated by self-efficacy as the
mediator variable is tested by SEM using AMOS
v.21.0. It is found that forgiveness, gratitude,
and social support does not significantly
influence self-efficacy as the p is higher than
0.05 and neither does forgiveness to the well-
being. However, gratitude, social support, and
self-efficacy significantly affect well-being, as
the p score is lower than 0.05. It has also been
empirically proven that the CFA model initially
did not fit well, as the chi-square score was 230.24
with p=0.00. However, after the modification, the
model showed a good fit as the score of X*=159.17,
p<o0.01, NNFI=0.98, CFI=0.99, IFI=0.99,

RMSEA=0.03, SRMR=0.05. Social support's
huge influence on self-efficacy is indicated by the
score of square multiple correlations (7.22%).
Meanwhile, the influence score of gratitude,
social support, and self-efficacy to well-being was
simultaneously 39.13%, as shown by the model
(Figure).

The Figure shows the direct effect of gratitude,
social support, and self-efficacy on the well-being
of retirees. Gratitude has the most significant
effect on social support and self-efficacy. Self-
efficacy can only be a mediator for social support
and not for gratitude and forgiveness. The
forgiveness variable has no direct or indirect
influence on the well-being of retirees.

Discussion

The first discussion point in this study is how
social support affects well-being mediated by
self-efficacy. There is no guarantee that retirees
with good social support will have good well-
being if their self-efficacy is low. Retirees with
high social support and strong self-efficacy will
give more meaning to every step they take.® Social
support will also influence the self and stimulate
the thoughts of self, eventually evaluating the
self and creating self-efficacy. The better social
support one gets, the better their self-efficacy is.
It is an excellent factor in creating well-being.®

Global Medical and Health Communication, Volume 11 Number 2, August 2023



Siti Qodariah et al.: Effect of Gratitude, Forgiveness, and Social Support on Retiree Well-being with Self-efficacy as 99

Figure Model Effect of Final Modifications of Gratitude, Forgiveness, Social Support
on Self-efficacy and Their Impact on Welfare

GRA: gratitude, FOR: forgiveness, SOS: social support, SEF: self-efficacy, WB: well-being, P: positive emotion,
E: engagement, R: relationship, M: meaning, A: accomplishment

It is in line with the results of a previous study
highlighting that self-efficacy is a mediator
variable for personality factors and subjective
components of well-being.* In addition, self-
efficacy is also a significant mediator for
adolescents’ happinessi1 and can mediate shame
and subjective well-being.2° The demography
of the respondents also supports that most
retirees are actively involved in various social and
religious activities, making them feel welcomed
and supported by the community so that they
have a meaningful life and well-being. Retirees
who found that social resources come from non-
professionals commonly have good well-being
as they are protected from stress. A study found
that support from spouses and friends can avoid
loneliness and enhance well-being directly and
indirectly.* Several studies conclude that people
are satisfied with their retirement, healthy, and
enjoy their life better when they have good social
support.>*=3

Despite the model's success, there are also
some limitations, one of which is related to the

influence of gratitude on well-being as part of
this study. Although gratitude is closely related
to self-efficacy, self-efficacy does not significantly
influence it, so when retirees are grateful, they
tend to have good well-being, with or without self-
efficacy. In other words, self-efficacy, whether
high or low, is not a mediator of gratitude for well-
being. Retirees who have a disposition of gratitude
towards health, family, and work tend to have
better well-being due to the indirect influence of
these behaviors.> Wood et al.? found that through
simple training, gratitude has a strong potential
to improve well-being. Chan?* also agrees that
gratitude substantially and positively correlates
to happiness and well-being. Such a finding aligns
with previous studies that generally conclude that
gratitude directly contributes to well-being.2%?” In
short, the more grateful someone is, the more
emotional experiences and positive memories
lead to happiness and subjective well-being they
have.28

Another weakness of this study is that
forgiveness did not significantly affect well-being.
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Research has shown that forgiveness is a unique
predictor positively correlated with emotional
well-being and negative affect and indirectly
influenced through interpersonal satisfaction.?0-3:
However, this study contradicts the result as
forgiveness does not significantly influence
well-being. This may be due to differences in
understanding the definition of forgiveness in the
questionnaire the researchers distributed because
forgiveness can be interpreted as ignoring bad
experiences or pretending to forgive and tolerate
them.32

Overall, gratitude, forgiveness, and social
support significantly influence self-efficacy with
various contribution strengths. However, this
study proved that self-efficacy is a mediator
variable only for social support. It is because self-
efficacy is a predictor of something external. In
the meantime, such variables as gratitude and
forgiveness are internal behavior individuals
should work on to reach well-being. Therefore,
self-efficacy plays the best role as a moderator
variable.

Conclusions

This study concludes that well-being is influenced
by gratitude, forgiveness, social support, and
self-efficacy. However, self-efficacy is proven
only significantly affect social support related
to external forces. Most respondents have good
well-being as essential aspects such as education,
marital status, income, and social and religious
activities contribute to retirement well-being are
mostly fulfilled.
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Abstract

Stress induced by sleep deprivation can increase inflammation and oxidative stress, destroying the pyramidal and
neuroglia cells in the prefrontal cerebral cortex and interrupting cognitive and behavioral functions. This study
aims to observe the difference in the number of pyramidal and neuroglia cells in the prefrontal cortex of male white
rats (Rattus norvegicus) after stress induction by paradoxical sleep deprivation (PSD) and total sleep deprivation
(TSD). This study was conducted in the Anatomy Laboratory of the Faculty of Medicine, Universitas Jenderal
Soedirman, from November 2019 to February 2020. The method of this study was a posttest-only design with a
control group approach using ten rats for each group; that was control (K.I.), PSD (KII), and TSD (K.I.). PSD and
TSD groups received sleep deprivation treatment for eight days for 20 hours/day and 24 hours/day, respectively. The
mean pyramidal cell number decreased in the PSD (66.67+24.55) and TSD (65.90+34.91) compared to the control
(77.10£26.11) group, but no significant differences were found between all groups (p>0.05). The mean neuroglial
cell number was lower in the PSD (97.78+28.17) and TSD (775.80+22.39) compared to the control (126.00+48.81).
Post-hoc Bonferroni test showed a significant difference between control and TSD (p<0.05) but not between control
and PSD or PSD and TSD (p>0.05). In conclusion, there was a significant difference in the number of neuroglial
cells but not pyramidal cells in the prefrontal cortex of male white rats (Rattus norvegicus) after stress induction
with total sleep deprivation (TSD).

Keywords: Male white rat, neuroglial cells, prefrontal cortex, pyramidal cells, sleep deprivation

Introduction

Sleep is a basic human need to maintain
normal body function and support physical and
psychological recovery.* A good sleep cycle is
measured by observing the deepness and quantity
of sleep.? In adults, the standard sleep duration
is 7—9 hours, whereas teenagers need 8-10
hours, and children require 9—11 hours of sleep.
Epidemiological data shows that 30% of men
and women aged 30 to 64 years sleep less than
6 hours per day,? and the survey of the healthy
lifestyle index in Indonesia by Taylor Nelson
Sofres (TNS) in 2013 in Indonesia, shows that
Indonesian people have an average sleep time of
6.8 hours every day due to a lot of activity.#
Shorter sleep duration causes sleep
deprivation, which can induce disruption
of decision-making, repetition of error, and
reduction of spontaneity, speed, and motivation

to communicate.? Sleep deprivation-induced
stress in humans can be investigated using
animal models by paradoxical sleep deprivation
(PSD) or total sleep deprivation (TSD). Sleep
deprivation can damage the brain’s prefrontal
cortex and interrupt cognitive function and
behavioral control.4 Pyramidal and neuroglial
cells are primary excitatory neurons in the
prefrontal cortex (PFC); therefore, the stress in
PFC can be measured by calculating pyramidal
and neuroglial cell reduction.
Sleep deprivation can
glucose  metabolism by
hypothalamus-pituitary  axis
sympatho-adrenomedullary  system,
releasing  corticotropin-releasing
(CRH) and arginine-vasopressin  (AVP),
increasing adrenocorticotropic hormone
(ACTH) and glucocorticoid secretion, and
reducing glucocorticoid receptor expression.°

reduce brain
inducing  the
(HPA) and
further
hormone
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Glucocorticoids increase the release of glutamate
in the brain, N-methyl-d-aspartic acid (NMDA)
and &-amino-3-hydroxy-5-methyl-4 isoxazole
propionic acid (AMPA) in the postsynaptic
membrane, magnesium (Mg?*) ion blockade from
NMDA receptor, and mobilize plenty of Ca?* ion
in the cytosol as an apoptotic signal in a neuron.”
Neuroglia cells consisting of microglia, astrocytes,
and oligodendrocytes are supporting cells in the
central nervous system (CNS) that function as a
provider of nutrition, protection, and support for
neurons and mediate brain metabolism, nerve
detoxification, repair, and synaptic plasticity
so that they play an essential role in sleep
homeostasis.® Pyramidal cells are the central
neuronal cells that make up the brain and play a
role in sensory and motor coordination, especially
those related to behavior control and cognition.®
No research has confirmed whether PSD and TSD
can induce pyramidal and neuroglial cell deaths
in the prefrontal cortex.

Rahmadhani's*® research showed that there
was a decrease in the number of pyramidal
cells in the cerebral cortex of rats induced by
monosodium glutamate, with the ecotoxicity
mechanism of glutamate similar to that which
occurs during exposure to PSD and TSD. Research
by Arjadi et al.* also showed a decrease in the
number of pyramidal cells in the hippocampus as
a memory center due to exposure to stress, one
of which is PSD. None of the studies can confirm
that PSD and TSD can cause neuronal death in
the area of the cerebral prefrontal cortex, which is
dominated by pyramidal cells. This study aims to
observe the difference in the number of pyramidal
and neuroglia cells in the prefrontal cortex of
male white rats (Rattus norvegicus) after stress
induction by PSD and TSD.

Methods

This research design is experimental with
a posttest-only control group design with a
4-month duration (November 2019—February
2020) conducted in the Anatomy Laboratory of
the Faculty of Medicine, Universitas Jenderal
Soedirman. Research ethics was approved by the
Health Research Ethics Committee, Faculty of
Medicine, Universitas Jenderal Soedirman, No.
8395/KEPK/XII/2019.

This study utilized 30 male white rats (Rattus
norvegicus) of Wistar strain with 3—4 months
of age and 100—200 grams of weight from the
Animals Laboratory of the Faculty of Medicine,

Universitas Jenderal Soedirman. Federer’s
formula was used for sample size determination;
that is (t—1) (n—1) =15, in which t is the number of
interventions and n is the number of repetitions.
Based on this formula, the required sample for
each group was nine rats. Since this experiment
employed three intervention groups, the total
required animal subjects were 27 rats. Ten
percent of the total animals were added to avoid
dropout, so the samples used in this study were
30 or 10 rats for each group.

The modified multiple platform method
(MMPM) was applied for sleep deprivation
induction using water-filled tanks measuring
123%x44x35 cm containing twelve platforms with
6.5 cm width and 10 cm distance between each
platform.”> The pyramidal and neuroglial cells
were measured with a light microscope (Motic)
paired with Optilab. Other tools used in this
study were a digital weight scale (Dragon 303®),
black marker (Snowman®), and surgery set.
Experimental materials used in this study were
animal feed (Comfeed AD II), water (Aqua®),
ether, xylol, alcohol (90% and 95%), ethanol
(95%, 90%, 80%, and 70%), gelatin 0.5%,
standard formalin buffer 10%, paraffin, aqua
dest, and hematoxylin-eosin (HE) staining kit.

Experimental animals were weighed,
randomly grouped, acclimatized for seven days,
and placed in cages measuring 60x30x30 cm with
a temperature of 28+2°C and humidity of 75+5%.
The animals were given the same type, amount,
and composition of feeds ad libitum, namely
Comfeed AD II, consisting of protein (19%),
water (12%), fat (7%), calcium (1.1%), phosphorus
(0.5%), and the rest is crude fiber, then reweighed
at the end of acclimatization. The animals were
then divided into three groups with a completely
randomized design. The animals were grouped by
labeling each animal with numbers 1 to 30, and
30 lottery papers were drawn for each group (K.I.,
KIII, and KIIT) and tabulated. The lottery papers
were taken one by one and put onto the table to
determine control and experiment groups; that
is, Group K.I. (control group, without any sleep
deprivation intervention); Group KII (PSD, 192
hours total, 20 hours/day, sleep deprivation at
11.00 a.m.—07.00 a.m. local time, and break at
07.00 a.m.—11.00 a.m. local time continuously);
and group K.I. (TSD, 192 hours total, 24 hours/
day, sleep deprivation at 11.00 a.m.—11.00 a.m.
local time continuously).®

MMPM equipped with muscle atonia was used
to induce sleep deprivation in KII (PSD) and KIII
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(TSD) groups.> When the animals enter the sleep
phase of rapid eye movement, they will fall into
the water and wake up. The electric shocks were
given every 10 minutes to maintain the animal’s
awake state.

Animal termination was done after eight
days of intervention with ether inhalation. After
the rats were dissected, the prefrontal cortex
was taken within 2—3 minutes, starting with a
skin incision in the middle of the rat head with
scissors, followed by a bone incision of the head
from the parietal into the frontal bone. Calvaria
was then opened using forceps, and the brain
was released from its membrane and cranial
nerve by cutting to liberate the brain from the
cranium base. The brain was fixated using 10%
of the standard formalin buffer for at least 24
hours. The fixated brain was then cut coronally to
obtain the prefrontal cortex. Darker areas of the
prefrontal cortex, the medial prefrontal cortex,
were stained with HE.»

Pyramidal and neuroglial cells were observed
and counted using Image Raster v.2.1 software
with 400 times magnification in 10 fields of
view. The normal neuroglial cell was defined as a
neuroglia cell without pycnotic, karyorrhexis, and
karyolysis appearance. The pyramidal cell was
described as a cell that has a big cell body with
a triangular shape and basophilic cytoplasm.®
Two independent observers performed the
observation, and the interobserver reliability was
analyzed by the Bland-Altman test. Specimens
were processed in the Anatomic Pathology
Laboratory of the Faculty of Medicine, Universitas
Jenderal Soedirman.

Univariate data results

analysis were

presented in maximum and minimum values,
mean, median, and standard deviation. Shapiro-
Wilk test was used for analyzing data normality,
and Levene's test was used for homogeneity. The
parametric test was performed with a one-way
analysis of variance (ANOVA), followed by post-
hoc Bonferroni with a 95% confidence interval
(a=0.05).

Results

The interobserver reliability test used the
Bland Altman test and showed a range limit of
agreement (-5 and 5) between —0.71—0.58 and
—1.29—1.36 for the pyramidal and neuroglial cells
data that were predominantly distributed around
the mean of difference, indicating interobserver
reliability is good. The number of neuroglia and
pyramid cells was observed using a binocular
light microscope, and the number was counted
in 10 fields of view for one preparation. The
neuroglia cells counted are normal cells with the
criteria of not experiencing pycnotic (nucleus
condenses, darkens, and shrivels), cariorexis
(nucleus tears and forms fragments), karyolysis
(the nucleus is pale because it cannot absorb
color). Pyramidal cells are neurons with the
characteristics of a large cell body, triangular in
shape, with basophilic cytoplasm and basophilic
cytoplasm (black arrows) and granular cells (red
arrows). Histological pictures of neuroglia cells
and prefrontal cortex pyramidal cells (Figure 1
and Figure 2) have in same results in all study
groups, showing that K.I. (control) had the
highest number of pyramidal cells (A), followed
by KII (PSD) (B), and the least was owned by

Figure 1 Medial Prefrontal Cortex of the Rat Brain Stained with HE (400x Magnification)
(A) control group, (B) PSD, (C) TSD. Black arrows indicated (a) normal neuroglia cell, (b) apoptotic neuroglia cell,
(¢) normal granular cell, and (d) normal pyramidal cell. Scale bars 0.05 mm
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Figure 2 Pyramidal Cell Number in Prefrontal Cortex Pyramidal Stained with HE (400x
Magnification)
(A) KI (control) showed 15 cells per field, (B) KII (PSD) showed 10 cells per field, and (C) K III (TSD) showed 7 cells

per field. Pyramidal cells exhibited triangular-shaped with basophilic cytoplasm in black arrow and granular cell in
green arrow. Scale bars 0.05 mm

group K III (TSD) (C).

Table 1 shows that the highest pyramidal cell
number was in the control group (77.10+£26.11),
and the lowest was in the TSD group
(65.90+34.91). Meanwhile, the highest number
of normal neuroglia cells was in the control
group (126.00+48.81), and the lowest was in the
TSD group (75.80+22.39), as shown in Table
2. Shapiro-Wilk analysis showed the data was
normally distributed (p>0.05), and Levene’s
test for homogeneity showed that all data were
homogenous in all groups. ANOVA analysis for
pyramidal cells showed no significant difference
among all groups (p=0.638, p>0.05); therefore,

post-hoc analysis was not further performed.
Neuroglial cell analysis exhibited a significant
difference in at least two groups (p=0.014). Post-
hoc Bonferroni test in the mean normal neuroglial
cell number showed a significant difference
between the control and TSD (p=0.011), while
no significant differences between the control
and PSD (p=0.280) and between PSD and TSD

(p=0.559).
Discussion

Paradoxical sleep deprivation (PSD) is the
reduction of human sleep time, which can result

Table 1 Mean Pyramidal Cell Number in Each Group

Pyramidal Cell Number
Groups n :
Mean+SD Min Max P
K.I. (Control) 10 77.10+£26.11 45 131 0.638"
KII (PSD) 9 66.67+24.55 36 100
KIII (TSD) 10 65.90+34.91 23 119
Note: “one-way ANOVA
Table 2 Mean Neuroglia Cell Number in Each Group
Neuroglia Cell Number
Groups n T
Mean+SD Min Max P
K.I. (Control) 10 126.00+48.81 50 209 0.014"
KII (PSD) 9 97.78+28.17 57 131
KIII (TSD)™ 10 75.80+22.39 40 113

Note: “‘one-way ANOVA, post-hoc Bonferroni test showed a significant result compared to the control (p<0.05)
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in the loss of almost all sleep time, and total
sleep deprivation (TSD) is a condition in which
a person does not sleep at all through one or
more periods of actual sleep.'34 Paradoxical and
total sleep deprivation harm decision-making
control and trigger repetition of working memory
errors and loss of individual spontaneity in
communicating, making them appear humans
experience lazy, lethargic, and unmotivated.’s
Sleep deprivation stress, so this research can
be used as a preliminary study to determine the
effect of sleep deprivation on neuroglia cells as
brain neuron support cells and influences various
brain functions.

Theresultsofthestudyindicated aconcordance
between the hypothesis and the results of the
study that there were significant differences in
the number of neuroglia cells in male white rats
(Rattus norvegicus) in the control group, the
paradoxical sleep deprivation (PSD) group and
the total sleep deprivation (TSD) group. The K1
(control) group showed that the mean pyramidal
cell number was higher than that of KII (PSD)
and K.I. (TSD) groups, indicating stress induces
pyramidal cell death. In addition, the pyramidal
cell number of the cornu ammonis three
hippocampi after PSD was lower than the control.
However, there was no statistically significant
difference in pyramidal cell number between the
control and sleep deprivation groups.

This result did not match recent research,
which found a marked difference in pyramidal cell
numbers between the control and the stress group
induced by immobilization. Immobilization-
induced stress is complex, containing physical,
psychological, and social stress, while PSD
only causes physical and psychological stress.®
This insignificant result is probably due to the
neuroprotective effect of neuroglia activity and
brain-derived neurotrophic factor (BDNF)
secretion that counter glutamate toxicity caused
by cortisol and overactivated glutamate receptors
(GluRs) that start neuroglia cell death.
Therefore, stress exposure in these experiments
reduced apical dendrite complexity and cell size
without any pyramidal cell deaths.5

Sleep deprivation for 2—4 hours/day can
increase the size of mitochondria without
damaging their structure.’® Neuron deaths begin
with neuroglia deaths because of neuroglia's role
in protecting neurons. For example, an astrocyte,
one type of neuroglia, releases BDNF, which
regulates neuron proliferation and differentiation

to maintain life continuity and neuron defense.
The homeostasis mechanism disrupted by 12
hours of sleep deprivation can be preserved by
BDNF release for at least one month.5 Another
neuroprotective neuroglia is microglia, which
have macrophage-like roles in the central nervous
system, clear dead cells and debris, increase
neurogenesis, and reduce inflammation.”

This study found that the difference in
pyramidal cell number between the control and
sleep deprivation groups was insignificant. It is
speculated that glucocorticoid release due to stress
can disrupt the pyramidal cell and neuroprotector
functions of neuroglia.”* Glucocorticoid secretion
inhibits glucose uptake and increases glutamate at
the extracellular gap, producing excitotoxicity.*?
Glutamate release is responded to by cystine
efflux via glutamate-cystine exchanger in
neuroglial membrane cells, reducing intracellular
glutathione level and elevation of reactive oxygen
species (ROS). Glutamate excitotoxicity can
induce glutamate receptor (NMDA) overactivity
in the pyramidal cell membrane and affect
alpha-amino-3-hydroxy-5-methylisoxazole-4-
propionic acid (AMPA) and kainite receptors in
the neuroglial cell membrane.” The glutamate
receptor overactivity releases Na* influx and
activates voltage-gated calcium channel (VGCC)
and sodium-calcium exchanger (NCX), causing
intracellular calcium ions overload.” Calcium
overload is absorbed rapidly by mitochondria,
causing rapid depolarization and activation
of apoptotic cell caspase, ROS elevation, and
glutathione reduction.5

On the other hand, neuroglia has a role in
maintaining glutathione levels and clearing
ROS directly. Change in neuroglial cell number
in chronic sleep deprivation is regulated by the
hypothalamic-pituitary-adrenal (HPA) axis,
which elevates plasma cortisol levels. Elevation of
cortisol level caused by sleep deprivation inhibits
glucose transport in the brain and reduces basal
ATP energy. Glucocorticoids also inhibit glucose
uptake and increase glutamate levels at the
extracellular gap.®

The mean neuroglia cell number difference
after sleep deprivation treatment was significant
in K.I. (TSD) but not in KII (PSD) compared to
K.I. (control) group. This result is not consistent
with previous studies that demonstrated the
notable increase of glutamate and aspartate levels
in the hippocampus and brain cortex, reduction
of cortex glutathione reductase, and elevation of
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malondialdehyde (MDA) after 72 hours of PSD.*®
Elevation of MDA and reduced glutathione
reductase make mitochondrial and cytoplasmic
antioxidant systems unable to fight free radicals.
When animals are awake, their neuron activity
is high, causing the oxygen demand to maintain
the membrane potential is rising.* This condition
triggers ROS accumulation, disrupting neuroglia
membrane cells in the cortex and hippocampus.*
Neuroglia acts as a neuroprotector by maintaining
glutathione levels and eradicating free radicals
directly, but its action does not completely inhibit
the effects of oxidative stress on pyramidal cells;
even repeated oxidative stress causes >80%
damage to neurons that are not protected by
neuroglia and 45% to neurons with neuroglial
protection.

Paradoxical sleep deprivation implemented
for 96 hours can reduce lipid peroxidase by 38% in
the cerebral cortex.'s Oxidative stress reduction in
PSD causes an elevation of superoxide dismutase
(SOD) level for 40% without glutathione
peroxidase (GPx) change. SOD and GPx are
antioxidants for transforming free radicals into
safe substances for neurons and neuroglia. SOD
elevation after PSD indicates compensating
responses to control anion superoxide due
to oxidation-reduction reaction imbalance in
mitochondria.2°

A study by Inoue et al.?* showed an elevation
of SOD after PSD (68.92+19.08 U/mL) and TSD
(82.70+12.93 U/mL) for five days. An elevation of
SOD can induce apoptotic signals because of SOD
transformation to superoxide reductase (SOR).
SOR plays a role as superoxide oxide (SOO) to
generate free radicals using alternative pathways.
The PSD group had 4 hours of sleep time, so the
difference in SOD between the control and PSD
group was not as much as between the control
and TSD groups. Metabolism is reduced during
sleeping, while residual metabolism product
inhibits oxidative stress and induces cellular
apoptotic. The sleeping period in PSD also
inhibits excitatory neuron activity and glutamate
neurotransmitters by glutathione disulfide
(GSSD). This inhibition reduces extracellular
glutamate concentration and minimizes its
excitotoxic effect on neuroglia cells.*®

People who experience sleep deprivation
were reported to have a disruption of cognition
and behavioral function conducted by the
brain's prefrontal cortex, such as a decrease
in concentration, reduction of precision work,

unsystematic thought, inaccurate decision-
making, and emotional disturbance. Continuous
disruption of these functions can cause work
accidents and decreased performance. Further
study by measuring the prefrontal cortex thickness
after the induction of PSD and TSD needs to be
accomplished to determine the effect of sleep
deprivation on the organ level. In addition, sleep
recovery needs to be added to the experiment
procedure since sleep recovery can improve the
condition caused by sleep deprivation.

Conclusions

Total sleep deprivation significantly reduces
the neuroglial but not pyramidal cell number in
the prefrontal cortex of male white rats (Rattus
norvegicus). The number of pyramidal and
neuroglial cells in the prefrontal cortex of a male
white rat (Rattus norvegicus) is not significantly
reduced after induction of paradoxical sleep
deprivation.

Conflict of Interest
The authors declare no conflict of interest.
Acknowledgments

The author would like to express gratitude to
the Research and Community Services Center
of Universitas Jenderal Soedirman for funding
through the Hibah Riset Unggulan Terapan
scheme in 2020 and the Research Laboratory
Faculty of Medicine of Universitas Jenderal
Soedirman for the facilities.

References

1. Periasamy S, Hsu DZ, Fu YH, Liu MY. Sleep
deprivation-induced multi-organ injury:
Role of oxidative stress and inflammation.
EXCLI J. 2015;14:672-8.

2. Patrick Y, Lee A, Raha O, Pillai K, Gupta S,
Sethi S, et al. Effects of sleep deprivation
on cognitive and physical performance in
university students. Sleep Biol Rhythms.
2017;15(3):217—-25.

3. Hirshkowitz M, Whiton K, Albert SM, Alessi
C, Bruni O, DonCarlos L, et al. National
Sleep Foundation’s sleep time duration
recommendations: methodology and results
summary. Sleep Health. 2015;1(1):40-3.

Global Medical and Health Communication, Volume 11 Number 2, August 2023



108 Fitranto Arjadi et al.: Effect of Sleep Deprivation on the Number of Prefrontal Cortex Neuroglia Cells in Male White Rats

10.

11.

12.

Taylor Nelson Sofres. Survei indeks pola
hidup sehat AIA: fokus penemuan di
Indonesia [Internet]. Jakarta: AIA Financial
Indonesia; 2013 [cited 2019 August 10].
Available from: https://www.scribd.com/
doc/282949216/ATA-Healthy-Living-Index-
Survey-2013.

Putri DNE, Nasrul E, Masri M. Pengaruh
kurang tidur terhadap berat badan pada
tikus Wistar jantan. J Kesehat Andalas.
2015;4(1):78-82.

Villafuerte G, Miguel-Puga A, Rodriguez
EM, Machado S, Manjarrez E, Arias-Carrion
O. Sleep deprivation and oxidative stress in
animal models: a systematic review. Oxid
Med Cell Longev. 2015;2015:234952.
Nicolaides NC, Vgontzas AN, Kritikou I,
Chrousos G. HPA axis and sleep. In: Feingold
KR, Anawalt B, Blackman MR, Boyce A,
Chrousos G, CorpasE, et al., editors. Endotext
[Internet]. South Dartmouth: MDText.com,
Inc.; 2020.

Jikel S, Dimou L. Glial cells and their function
in the adult brain: a journey through the
history of their ablation. Front Cell Neurosci.
2017;11:24.

Wardana RW, Suhesti TS, Arjadi F.
Purwoceng (Pimpinella pruatjan Molk.)
nanosuspension repairs spatial white albino
wistar strains’ spatial memory degeneration
after sleep  deprivation.  Biogenesis.
2022;10(1):37—43.

Rahmadhani KZ. Pengaruh ekstrak daun
pepaya terhadap gambaran histopatologi sel
piramidal cortex cerebri dan fungsi memori
tikus putih jantan yang diinduksi MSG
[undergraduate thesis]. Malang: Universitas
Muhammadiyah Malang; 2018 [cited 2019
August 18]. Available from: https://eprints.
umm.ac.id/42271/

Arjadi F, Soejono SK, Maurits LS, Pangestu
M. Jumlah sel piramidal CA3 hipokampus
tikus putih jantan pada berbagai model stres
kerja kronik. MKB. 2014;46(4):197—202.
Monico-Neto M, Giampa SQ, Lee KS, de Melo
CM, Souza Hde S, Déttilo M, et al. Negative

13.

14.

15.

16.

17.

18.

19.

20.

21.

energy balance induced by paradoxical sleep
deprivation causes multicompartmental
changes in adipose tissue and skeletal muscle.
Intern J Endocrinol. 2015;2015:908159.

Oh MM, Kim JW, Jin MH, Kim JJ, Moon du
G. Influence of paradoxical sleep deprivation
and sleep recovery on testosterone level
in rats of different ages. Asian J Androl.
2012;14(2):330—4.

Chennaoui M, Gomez-Merino D, Drogou C,
Geoffroy H, Dispersyn G, Langrume C, et al.
Effects of exercise on brain and peripheral
inflammatory biomarkers induced by total
sleep deprivation in rats. J Inflam (Lond).
2015;12:56.

Bellesi M, de Vivo L, Chini M, Gilli F, Tononi
G, Cirelli C. Sleep loss promotes astrocytic
phagocytosis and microglial activation
in mouse cerebral cortex. J Neurosci.
2017;37(21):5263-73.

Orzel-Gryglewska J. Consequences of sleep
deprivation. Int J Occup Med Environ
Health. 2010;23(1):95—-114.

Arjadi F, Siswandari W, Wibowo Y,
Krisnansari D, Muntafiah A. Purwoceng roots
ethanol extract make no improvement in
leydig cells activity to male white rats (Rattus
norvegicus) exposed by paradoxical sleep
deprivation (PSD) stress models. IOP Conf
Ser Earth Environ Sci. 2019;255:012022.
Frank MG. The role of glia in sleep-wake
regulation and function. Handb Exp
Pharmacol. 2019;253:83—96.

KumarV, Abbas A, Aster J. Buku ajar patologi
dasar Robbins. 10" Edition. Singapore:
Elsevier BV; 2020.

Birey F, Kloc M, Chavali M, Hussein I, Wilson
M, Christoffel DJ, et al. Genetic and stress-
induced loss of NG2 glia triggers emergence
of depressive-like behaviors through reduced
secretion of FGF2. Neuron. 2015;88(5):941—
56.

Inoué S, Honda K, Komoda Y. Sleep as
neuronal detoxification and restitution.
Behav Brain Res. 1995;69(1—2):91—6.

Global Medical and Health Communication, Volume 11 Number 2, August 2023



Global Medical and Health Communication

Online submission: https://ejournal.unisba.ac.id/index.php/gmhe
DOI: https://doi.org/10.29313/gmhc.v11i2.10747

GMHC. 2023;11(2):109-113
PISSN 2301-9123 | eISSN 2460-5441

RESEARCH ARTICLE

Relationship between Knowledge Level and Family Rules with
Adolescent Risk Behavior

Nissa Kusariana,' Nikie Astorina Yunita Dewanti,> Nurhasmadiar Nandini3
'Department of Epidemiology and Tropical Disease, Faculty of Public Health, Universitas Diponegoro, Semarang,
Indonesia, Department of Environmental Health, Faculty of Public Health, Universitas Diponegoro,
Semarang, Indonesia, 3Department of Adminitration and Health Policy, Faculty of Public Health,
Universitas Diponegoro, Semarang, Indonesia

Abstract

Health risk behavior emerges due to risk factors within adolescents, family factors, and external factors outside the
family. Poor knowledge about risk behavior and parental control may cause adolescents to develop risky behaviors
that affect their health. This study aimed to identify the relationship between family factors and knowledge of
adolescent risk behavior. It is a cross-sectional study conducted on 271 adolescents aged 17—25 years in Central Java
from April to November 2021, taken by random sampling. Data analysis was performed using the chi-square test
with a meaning level of 95%. Results show no relationship between knowledge level and adolescent risk behavior
(p=0.665), and there was a relationship between family rules and adolescent risk behavior (p=0.001). Family rules
significantly prevent adolescent risk behavior; hence, parents must apply family rules to limit teenage behavior,

especially in opposite-sex relationships, to avoid sexual risk behavior.

Keywords: Adolescent, family rules, health risk behavior, knowledge

Introduction

Risk behavior is a behavior causing deaths
or misbehaviors among adolescents, such
as smoking, harassment, alcohol, and drug
consumption, an acute diet that potentially causes
death, a free destructive lifestyle, and sexual
behavior causing pregnancy and fatalities.*?

Adolescents enter the transition period from
childhood to adulthood. According to the World
Health Organization (WHO), adolescents' ages
range from 12 to 24 years, while the National
Population and Family Planning Board confirm
their age is around 10 to 24 years, and they must
be unmarried.3

Adolescent lifestyle might produce higher-risk
behavior than the adult lifestyle in the community.
Adolescents started smoking in Indonesia when
<13 years old, and most are males. Smoking habit
is also influenced by parent or guardian smoking
behavior. Thus, a family has a strong influence on
adolescent smoking behavior.4-°

Alcohol consumption behavior is another
adolescent risk behavior. The high prevalence of
alcohol consumption among male adolescents
aged 15—24 (15.6%) is higher than the national
data from the 2007 Basic Health Research
(5.5%). In addition, reproductive health is one

of the health concerns in adolescence. Research
conducted in Central Java, East Java, and Bali
showed that most adolescents had inadequate
reproductive development knowledge (77.3%).7
Health-related risk behavior may be
continued to adulthood. One who performs risky
behavior in adolescence has a higher chance
of stopping schooling, practicing criminal
acts, getting addicted to alcoholic drinks, and
getting unemployed once they grow up. Besides,
adolescent risk behavior may reduce the quality of
adolescents and their families at the moment and
in the near future. Adolescents with risk behavior
may experience physical and psychological
problems and even death. Failure to maintain
adolescent health and social conditions should be
avoided through adolescent interventions.®®
Health risk behavior happens due to
intrapersonal risk factors, family factors, and
external factors outside of the family.%*® Poor
knowledge about risk behavior and parental
control may cause adolescents to develop risky
behavior that impacts their health. According
to this background issue, this study aimed to
analyze the relationship between knowledge
and family rules with adolescent risk behavior.
Formulating protective strategies for adolescents
to develop and grow to be excellent, healthy, and
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highly qualified generations is essential.
Methods

This study used a cross-sectional quantitative
design. Its population is all adolescents aged
17—25 years in Central Java. It used purposive
sampling to collect 271 samples.1o"

Data were collected through online
questionnaires on Google Forms involving two
independent variables: knowledge and family
rules, and a dependent variable, adolescent risk
behavior. Bivariate data analysis was done with a
chi-square correlation test to identify correlations
between family rules and knowledge level with
adolescent risk behavior.

Questionnaires were distributed online from
April to November 2021. The Health Research
Ethics Committee approved the study in the
Faculty of Public Health, Universitas Diponegoro,
number 363/EA/KEPK-FKM/2021.

Results

Table 1 shows that the majority of the respondents
were female (86%), aged 18 years (72.7%), and
pursuing college (93.4%).

Results on the family rule variable (Table
2) explained that most respondents had string
family rules (77.1%). Some of the respondents
mentioned they did not have rules about hanging
out with the opposite sex (82.3%), parental
companion for whenever they go out (93.7%),
responsibility to introduce friends to their

Table 1 Frequency Distribution of
Respondent Characteristics

Characteristics n=271 (%)
Age (years)
16 2 (0.7)
17 32 (11.8)
18 197 (72.7)
19 37 (13.7)
20 3(1.1)
Gender
Male 38 (14.0)
Female 233 (86.0)
Education level
Junior high school o (0)
Senior high school 18 (6.6)
College 253 (93.4)

Table 2 Frequency Distribution of Family

Rules
Variables n=271 (%)
Not allowed to hang out with
opposite sexes
No 223 (82.3)
Yes 48 (17.7)
Having night hours
No 89 (32.8)
Yes 182 (67.2)
Not allowed to stay overnight
outside the home
No 42 (15.5)
Yes 229 (84.5)
Accompanied by parents
No 254 (93.7)
Yes 17(6.3)
Dressing codes
No 115 (42.4)
Yes 156 (57.6)
Not allowed to smoke
No 24 (8.9)
Yes 247 (91.1)
Not allowed to go to bars/clubs
No 16 (5.9)
Yes 255 (94.1)
Need to introduce friends to parents
No 193 (71.2)
Yes 78 (28.8)
Not allowed to be in a romantic
relationship 168 (62.0)
No 103 (38.0)
Yes
Not allowed to consume alcoholic
drinks and drugs
No 1(0.4)
Yes 270 (99.6)

parents (71.2%), and opposite-sex relationships
(62.8%). Some strict family rules include not
staying overnight outside the home (84.5%),
not smoking (91.1%), not going to clubs or bars
(94.1%), and not consuming alcoholic drinks and
drugs (99.6%).

Table 3 shows that most respondents had
high knowledge (72.7%) and strict family rules
(77.1%). Most of them mentioned they did not
perform any risk behaviors (93%).

The correlation test results in Table 4 showed a
relationship between family rules and adolescent
risk behavior (p=0.001). Meanwhile, knowledge
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Table 3 Categories for Knowledge,
Family Rules, and Risk Behavior

Variables n=271 (%)
Knowledge
Low 74 (27.3)
High 197 (72.7)
Family rules
Not strict 62 (22.9)
Strict 209 (77.1)
Risk behavior
Not risky 252 (93.0)
Risky 19 (7.0)

was unrelated to adolescent risk behavior
(p=0.665).

Discussion

This study showed no relationship between
knowledge and adolescent risk behavior.
Knowledge is the basis for the presence of one’s
action. However, adolescent risk behavior is not
only formed and affected by adolescent knowledge
and other factors such as socioeconomic status,
social support, lifestyle, parenting, and peers.
This study confirms the previous research that
found a relationship between knowledge and
adolescent behavior among female students in
Junior High School 1 of Kuto Baro, Aceh Besar.*

Actions can be maintained if one knows
reasons beyond their efforts.* Poor knowledge
about risk behavior may happen because more
information about adolescent risk behavior
may be needed. As a result, adolescents tend to
seek information themselves on social media.
However, they sometimes need to get proper and
choppy information and thus tend to develop

misbehaviors. Such poor knowledge may cause
misperceptions and force adolescents to try risky
behaviors.2'415 Adolescents may have inadequate
knowledge about risk behavior because they
communicate poorly with their parents.:

Adolescent risk behavior is influenced by some
factors, such as biological, psychological, and
social factors, in other words, biopsychological
factors. A biopsychological approach provides
a simple notion that social and environmental
factors may have physical and psychological
effects on creating risky behavior.”

This model explains that the perception
of risk and peer characteristics mediates
these four factors. Biological maturation also
influences adolescent risk behavior. Its effects
include puberty, hormonal impact, and genetic
predisposition. Besides, its psychological effects
on risk-taking have self-esteem, sensation
seeking, and cognitive and affective ability.”

A family has the most essential function in
adolescent behavior making. It is necessary to
create family rules and set specific parenting for
decision-making to solve adolescent behavioral
problems.*? If a family cannot run their function
well, it may cause "Role Confusion" among
its members, including those still young. As a
result, adolescents may develop misbehavior and
hazardous behavior.s

This study showed some respondents had
strict family rules about smoking, alcohol, and
drug consumption. One of the influencing factors
on smoking habit is parenting style. Permissive
parenting may lead adolescents to posit smoking
behavior. Besides, parents who apply strict rules
and supervise their adolescent children tend to
prevent them from smoking behavior.+ Risk factor
for the consumption of narcotics, psychotropics,
and addictive substances and alcohol comes

Table 4 Correlation Results between Variables

Risk Behavior Category
Variables Not Risky Risky Total p’
n=252 % n=19 % n=271 %
Knowledge
Poor 68 91.9 6 8.1 74 100 0.665
High 184 93.4 13 6.6 197 100
Family rules
Not strict 52 83.9 10 16.1 62 100 0.001
Strict 200 95.7 9 4.3 209 100

Note: ‘p<0.05 significant
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from family and is influenced by parenting style.
Parenting style and the parent-child relationship
are the main factors that cause the consumption
of narcotics, psychotropics, and addictive
substances among adolescents in their early
years. Families who do not apply string rules and
control tend to increase the risk of misbehavior
among their adolescent members.*%1

Some previous studies show a relationship
between parents' role, especially in creating rules,
with pre-marital sexual behaviors such as having
a sex-opposite relationship in adolescence.
If families frequently pay attention to their
adolescent members, they will develop good pre-
marital sexual behaviors.?° Parents are the ones
who give a chance for children to interact with
the community. Besides, parenting style also
influences the development of risky behavior,
such as high-risk sexual behavior among
adolescents.*® Therefore, parental monitoring
and family rule-making are required to reduce
sexual risk behaviors among adolescents.

Family rules that teach children about life
principles and morals are needed. Thus, children,
especially adolescents, must obey the rules
to form positive behaviors. Unsettled family
rules might anticipate any misbehaviors among
adolescent members. Besides, parents' control,
such as good communication, family rules,
and harmonious relationships with adolescent
children, will positively impact their behavior.-2
These aspects of parental control are essential
if social control and parental control are less
viable in family-adolescent relationships. Such
weakening situations occur due to low-income
family protection.3

The family rule is one product of parenting
styles. Parenting styles have control dimensions
such as restrictiveness and strictness.»V
Restriction is a preventive action against
something a child is interested in, while strictness
is strict and assertive parental behavior to make
children obey their rules.

Adolescents with beliefs and moral values
will be more obedient to rules, and thus they
tend not to take any risky behavior. The social
control theory explains parental monitoring
may reduce adolescent risk behavior. Parents
should be present as child controllers when their
children transition from childhood to adulthood,
where they develop unstable emotional and
psychological states. Beliefs invested by children
and parents (family) may improve the child's

behavior in obeying rules or norms applied in the
family.+=

Adolescent misbehaviors happen because
of intrapersonal and contextual factors. The
intrapersonal factors are developed from
self-identity crises when adolescents are still
searching for their self-identity and cannot
control themselves. Meanwhile, the contextual
factors causing adolescent misbehavior are
family that contributes to forming their members'
self-identify and behavior. Improper parenting
styles in the family, such as spoiling children,
refusing child existence, and giving less religious
education, may cause adolescent misbehaviors.?
Positive behavior reinforcement among children
depends on parents, especially their emotional
attachment and behavior towards them.

Conclusions

This study concludes that knowledge level has
no relationship with adolescent risk behavior,
but family rules do. Family rules are essential
for preventing adolescent risk behavior; hence,
parents must set rules to restrict adolescent
behavior, especially towards opposite-sex
relationships or friendships, to avoid sexual risk
behaviors.
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Abstract

One of the social problems solving the direct impact on the community is overcoming household food security due
to the COVID-19 pandemic. This study aims to analyze household food security during the COVID-19 pandemic
and link it to the nutrient intake and nutritional status of children under five in the Kupang district area. This
cross-sectional study is based on a survey conducted on the Timorese population in Kupang, East Nusa Tenggara,
Indonesia, from May to October 2021. Data on household dietary diversity was collected through the 24-hour food
recall using the household dietary diversity score (HDDS). The study sample was taken from Timorese population
families with toddlers under five years, and 1,444 families voluntarily participated in this study. Subjects were
taken at each public health using a simple random method. This study analyzes the Spearman correlation test with
the HDDS and the proportion of food expenditure. A 63% of households had a balance of less cost (<50%) with
an average of 63.9. Generally, households (90.4%) had a pretty good diet diversity score. Food groups that were
relatively highly consumed by most households included cereals (100%), sugar and sweeteners (90.2%), oils and
fats (93.7%), seasonings, and spices (89.4%). A significant effect with p<0.05 was on HDDS during the COVID-19
pandemic. The food consumption score is another indicator widely used in determining household food security.

Therefore, it is necessary to revalidate tests in further studies of these indicators.

Keywords: COVID-19, dietary diversity, food security, HDDS

Introduction

As of March 12, 2020, the coronavirus disease
2019 (COVID-19) has been confirmed in 125,048
people worldwide, bringing a mortality rate of
around 3—7%, compared to the mortality rate of
influenza (less than 1%). There is an urgent need
for effective treatment. The current focus is on
developing new therapies, including antivirals
and vaccines.! The first coronavirus case emerged
and attacked humans in Wuhan, China. Initially,
it was suspected of pneumonia with symptoms
similar to the flu, including cough, fever, fatigue,
shortness of breath, and no appetite.! However,
unlike influenza, the coronavirus developed
rapidly, resulting in severe infections, organ
failure, and death. This emergency condition
mainly occurs in patients with previous health
problems.? It also affects the individual and
community levels of the social and food security
sectors. The resolution of the COVID-19 problem,
especially on social impacts, will involve the minor
elements of the community, such as overcoming

household food security. Therefore, issues related
to food security challenge all countries directly
related to improving the economy and achieving
the quality of human life.34

According to FAO, food security is the
condition of food fulfillment for everyone, both
in quantity and quality. Fulfilling the right to
food is the primary key to overcoming hunger.
World data from study reports from Rosen et al.5
stated that the number of people who consumed
calories below the recommended in 2015 reached
13.4%. This data generally occurs in developing
countries and is projected to increase to 15.1% in
2025.

Food security has been a top priority for the
world community for decades in addressing
the basic nutritional needs of the poor and
vulnerable. Food insecurity still affects hundreds
of millions of people in Sub-saharan Africa,
where more than one in four people (nearly 218
million) are malnourished. Food and nutrition
security is a global challenge and a prerequisite
for a healthy and prosperous society. Food
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security occurs when "all people, at all times,
have physical, social, and economic access to
sufficient, safe, and nutritious food that meets
their dietary needs and preferences for an active
and healthy life." Nutritional security exists when
safe access to an appropriately nutritious diet is
coupled with environmental sanitation, adequate
health services, and care to ensure a healthy and
active life.

Issues and debates about global food
security have resurfaced since the 2008 food
crisis when prices of essential food commodities
spiked dramatically, showing that securing food
supply and accessibility to meet the needs of the
world's 9 billion people by 2050 is a formidable
task. The world population is estimated to
increase from 7.3 billion to g billion in 2050. Food
production requires regular production systems
and consumption patterns that need policy action
to increase agricultural productivity by 30-40%
to fulfill the need for food.”

Therefore, programs integrated into joint
efforts politically, economically, and socially
mobilize awareness of the importance of accurate
information systems in providing fast and timely
information. Of course, this will help overcome
the problem of changing food consumption
patterns during the COVID-19 pandemic. This
study aims to analyze household food security
during the COVID-19 pandemic and link it to the
nutrient intake and nutritional status of children
under five in the Kupang district area.

Methods

This cross-sectional study is based on a survey
conducted on the Timorese population in Kupang
district, East Nusa Tenggara, Indonesia, from May
toOctober 2021. Thelocation selection was chosen
purposively considering that Kupang district has
a high prevalence of nutritional problems. This
study involved two subjects: children under five
(12-59 months old) and mothers. Population
data were obtained from cadre reports from
each village recorded at each local health center.
Mothers of children were chosen as research
subjects because they were fully involved in
providing food for all family members. The
inclusion criteria considered in determining the
child as a subject included children aged 12 to 59
months old, not in severe illness or carrying out
routine treatment processes, and the mother's
consent as evidenced by signing the informed
consent form. The inclusion criteria considered

in determining the mother as a subject were: the
respondent was the biological mother of the child,
had a husband with the status of the household
head, the mother was entirely responsible for
arranging or preparing family meals, aged 17 to
50 years old, and the subject agreed to interview,
evidenced by the signing of the informed consent
form. The number of subjects was calculated by
proportional allocation by considering each health
center's level/stratum of food vulnerability. The
subjects totaled 1,444, consisting of mothers and
children in the Timorese population. Subjects
were taken at each public health using a simple
random method without replacement. The
randomization process was carried out with the
help of the Microsoft Excel 2013 program. The
Health Research Ethics Committee of Politeknik
Kesehatan Kemenkes Mataram approved the
study, number LB.01.03/6/1688/2021.

Data on household dietary diversity was
collected through the food recall method 24
hours earlier, using the household dietary
diversity score (HDDS) indicator. Interviews
were proposed to mothers who were responsible
for the preparation of family meals. Subjects
were instructed to tell about all types of food
consumed by each household, sourced from the
purchase process or self-processing at home. In
addition, subjects were asked to talk about the
food prepared at home for household members
outside the home.

The subsequent data was the proportion
of food expenditure collected by conducting
structured interviews with mothers referring to
the questionnaire sheet. Subjects were instructed
to explain the average spending for each type
of food consisting of staple foods (rice, sugar,
cooking oil, coffee, tea); side dishes (chicken
eggs, tempeh, tofu, fish, broiled chicken, shrimp,
squid); vegetables and fruits; instant noodles;
toddler milk; and spices. Subjects explain the
average frequency of each type of food purchase
in units of time (day/week/month) and state the
amount spent on each purchase. Subjects were
asked to estimate non-food expenditures paid in
one month, such as water, electricity bills, regular
installments, fuel, etc.

Results

Table 1 shows the proportion of child subjects by
gender. Almost half of the subjects (57.1%) were
female, while the proportion of males reached
42.9%.
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Table 1 Distribution of Children by Age
and Gender

Characteristics n=1,444 (%)
Age (years)
1-3 841 (58.2)
3-5 603 (41.8)
Gender
Male 619 (42.9)
Female 825 (57.1)

Table 2 Characteristics of the Household

Characteristics n=1,444 (%)

Father's occupation

Farmer 367 (25.4)
Fisherman 135 (9.4)
Trader 261 (18.1)
Private sector employee 194 (13.4)
Civil servant/military/police 487 (33.7)
officer
Mother's occupation
Housewife 511 (35.4)
Trader 273 (18.9)
Farmer 258 (17.9)
Private sector employee 82 (5.7)
Civil servant/military/police 320 (22.1)
officer
Household size (persons)
Small (<4) 461 (31.9)
Medium (5-6) 603 (41.8)
Big (27) 380 (26.3)

The data on general household characteristics
analyzed in this study consisted of fathers' and
mothers' occupations and household size. Based
on the study results in Table 2, civil servant/
military/police was the most dominant type of
husband job (33.7%). The proportion of work of

Table 4 Distribution of Households
by the Proportion of Food

Expenditure
Categories n=1,444 (%)
Low (>50%) 853 (59.1)
Adequate (=50%) 591 (40.9)

Average+SD (proportion) 60.9+19.8

Table 5 Distribution of Households
based on Diversity of Food

Consumption with HDDS
Categories n=1,444 (%)
Low (=3 food types) 52 (3.6)
Moderate (4—5 food types) 141 (9.7)
High (=6 food types) 1,251 (86.6)

Average+SD (proportion) 6.3+1.8

the father as a farmer was 25.4%. Meanwhile,
almost half of the children's mothers (35.4%)
were homemakers or did not work permanently.
Some mothers act as private sector employees
(5.7%).

Table 3 shows the distribution of parents
by education level. Most fathers (39.0%) and
mothers (30.4%) had a history of education,
having graduated from secondary education. The
data shows the low level of parental education.

The study presents the distribution of
households based on the proportion of food
expenditure described in Table 4. The study
results explained that the ratio of lower prices
(more than 50% of households) still dominated
most families at 59.1%. Meanwhile, the % of
households with a proportion of food expenditure
categorized as good was 40.1%. The average
value of the proportion of food expenditure as
a whole household was 60.9%. Table 4 explains

Table 3 Distribution of Parents by Education Level

. Father Mother
Education Level
n=1,444 % n=1,444 %

None 48 3.3 23 1.6
Primary/lower education (elementary school/equivalent) 307 21.3 201 20.1
Junior secondary education (junior high school/equivalent) 564 39.0 439 30.4
Upper secondary education (high school/equivalent) 281 19.5 417 28.9
Higher education (associate degree diploma-3/bachelor 244 16.9 274 19.0

degree/master degree/doctoral degree)
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Figure Distribution of Households by Food Group Consumed

that almost half of the households experience
food insecurity conditions. Income was the main
element that had implications for the proportion
of food expenditure.

The distribution of households based on the
consumption of food types is described in detail
in Figure. Food groups that were relatively highly
consumed by most households included cereals
(100%), sugar and sweeteners (90.2%), oils and
fats (93.7%), seasonings and spices (89.4%).

Dietary diversity illustrates household
consumption over a certain period and is an
essential indicator of food security. The study
results in Table 5 show that as many as 86.6% of
households had a reasonably high HDDS.

Discussion

Growth, health, and psychosocial development
in children under five are continually occurring,
so good nutrition is needed during this period.
The general characteristics of children under five
in this study were the distribution of subjects
based on age and gender. Table 1 explains that
most children were aged 1-3 years (58.2%),
and the remaining 41.8% were aged 3—5. The
grouping of children's age was determined based
on the division of the age range in the Table of
Indonesian Recommended Dietary Allowances
(RDA). Children from early life to 3 years old need
nutrients to support brain development which

has long-term consequences.® Fulfilling nutrition,
primarily for toddlers aged 3—5 years (preschool
age), is generally used to support children's
cognitive and motor development accompanied
by stimulation. Children under five who lack
nutrient intake can cause nutritional problems/
malnutrition. According to WHO, malnutrition is
the main element or factor that causes death and
reduces the health status of children under five.

The Economic Survey data analysis showed
that employment status and household size
determine household food security." According
to Ip et al., households with the father's primary
occupation as a farmer generally have dynamic
food security conditions because they follow
the harvest season of agricultural production.:
The father's role is vital to creating a good food
security condition in the household. According to
Ochieng et al., children and women in households
headed by a father or a man have significantly
more diverse diets than in households headed by
awoman."

Meanwhile, mothers' work as housewives
is strongly correlated with good food security
conditions in the family.* This is related to the
number of times mothers are at home to be
involved in the buying process to provide food
for household members.s Table 2 also presents
data on the distribution of households based
on the number of family members. Generally,
households were classified as medium-sized, with
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a proportion of 41.8%. The ratio of small-sized
households was 31.9%, and 26.3% were included
in large-sized households. According to Mango et
al., a small household size can guarantee better
food security. The smaller the family size, the
more food opportunities for everyone.® This
becomes important in improving the optimal
nutritional status of each individual in the
household.” The presence of many children in the
family usually causes limited resources to meet
household needs. In addition, limited access to
households in providing nutritional quality food
can have implications for suboptimal nutritional
conditions in children.

The quality of education greatly determines
the quality of human resources because it acts
as a means to improve intelligence and human
skills. In the food security system, the education
level of the head of household and mother is one
of the indicators included in social access from
the dimension of food access.’® It will affect the
low access of parents in obtaining good jobs to
fulfill the needs of family life.** The study results
of Petralias et al. stated that fathers or mothers
who do not complete compulsory education
would be more at risk of causing food insecurity
conditions. It is due to limited access to nutritious
and balanced food. According to Vollmer et al.,
higher education levels of mothers and fathers
are closely related to decreased malnutrition
in children. Therefore, education is essential
to support socioeconomic status and food and
nutrition security conditions at the household
level. The proportion of food expenditure is the
income allocated to spend on food every month
and divided by total household expenditure.

A household with a large proportion of food
expenditure is quite at risk of experiencing
food insecurity. According to Smith and
Subandoro,3* households can achieve good food
security conditions if the average proportion of
food expenditure is less than 50%. Impoverished
households spend more to access basic needs,
reduce food quality, and reduce consumption of
the cheapest food.2° These conditions will impact
the achievement of nutritional status that is not
optimal in individuals. Expenditure on food can
be defined as consumption expenditure at current
food prices divided by income. Food is a primary
need, so low household income can lead to higher
expenditure allocations for food. HDDS indicator
provides an overview of the household's ability to
access food based on the food group consumed in

the previous 24 hours. According to Russel et al.,
the diversity of food consumption indicates food
insecurity in households.* The average score of
HDDS as a whole was 6.3. Melani supports the
results of this study, where most households in
agro-ecological areas (72.7%) have high HDDD.*?
The food consumed by each individual in
determining the HDDS can be obtained through
several ways, such as self-cooking, buying, and
through assistance or giving. Households in this
study generally received food for consumption
by cooking and buying. The main menu for the
family, such as rice and side dishes, naturally
came from the processing itself at home through
the cooking process. Meanwhile, processed food
menus, including snacks, are mostly consumed
by children in the household from the nearest
food stalls. According to the Ministry of Trade,
the Indonesian people's consumption rate in the
four food groups is relatively high, the leading
national strategic point. Based on the Ministry
of Health total diet study, the main staple food
in Indonesian society still relies on the cereal
group as the primary energy source, and this is in
line with a total diet study; cereal and processed
groups are foodstuffs with a reasonably high
consumption rate by the Indonesian population.s
While other food groups, households in this study
revealed they needed to be better at consuming
meat and processed products (41.4%), milk and
derivative products (43.1%), and fruits (47.8%).
The sample households' dairy and processed
food groups are mainly powdered milk by
children under five. The total diet study in 2014
reported that the level of consumption of the
vegetable and processed groups in the population
in East Nusa Tenggara was relatively high, with
an average consumption of 92.7 grams per
person per day.>* This is supported by the high
level of community preference for vegetables
and their processed products in a geographical
environment surrounded by hills and mountains.
The consumption rate of the meat and
processed food group needs to be increased
because it contributes to meeting the needs for
protein, vitamins, and minerals that can support
body health.2s Mosthouseholds still have relatively
low consumption figures for several food groups.
About 48% of households consume fruits, meat,
and their derivatives, milk, and derivatives.
Several factors contributing to this food group's
low consumption are income level, type of
work, gender, household size, and community
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knowledge of food and nutrition.?® The utilization
of local food for root crops, legumes, and nuts
needs to be increased to diversify food to find
alternative sources of carbohydrates and protein
other than rice and meat.

This study has several limitations, such
as using a single indicator widely used in
determining resilience in household food: food
consumption score (FCS), average household
energy intake, and the household food insecurity
access scale score (HFIAS). Therefore, it is
necessary to revalidate these indicators.

Conclusion

There was a change in household food security
in the Kupang district community due to the
COVID-19 pandemic.
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Abstract

Anemia during pregnancy can lead to complications during gestation, childbirth, and postpartum. The government
recommends administering at least 9o Fe tablets to pregnant women to address this. Additionally, fulfilling
nutritional needs is another strategy to combat anemia, with Moringa leaves emerging as a nutrient-rich food source
known to elevate hemoglobin levels. This study investigated the impact of Moringa leaves and combined Fe tablet
consumption on hemoglobin levels in anemic pregnant women. A quasi-experimental design incorporated pre-test
and post-test evaluations with a control group in Bengkulu from June to November 2022. Purposive sampling
yielded a cohort of 60 anemic pregnant women, divided equally into intervention and control groups. Data collected
over two months were analyzed through univariate and bivariate methods using the Wilcoxon and Mann-Whitney
tests at a 5% significance level. Findings indicated that the combination of Moringa leaves and Fe tablet significantly
increased hemoglobin levels in pregnant women with anemia (p<0.05). Therefore, anemic pregnant women are
encouraged to consume Moringa leaves as a potential measure to enhance their hemoglobin levels.

Keywords: Anemia, pregnant women, Moringa, Fe tablets

Introduction

Anemia remains a prevalent health issue among
pregnant women in Indonesia. Pregnant women
with hemoglobin (Hb) levels below 11 g/dl during
their initial visits are diagnosed as anemic. Such
women run a heightened risk of delivering infants
with iron-deficiency anemia. This deficiency can
persist throughout the early years of a child,
hindering the growth of the brain and other cells.
Consequently, it may delay the child's overall
growth and development, potentially leading
to stunting or wasting. These developmental
setbacks can also have lasting and possibly
irreversible impacts on cognitive development.*

World Health Organization (WHO) reports
that around 42% of children under five and 40%
of pregnant women worldwide are anemic. This
condition contributes to 40% of maternal deaths
in developing countries. Between 1990 and 2019,
global anemia cases rose from 1.42 billion to 1.74
billion, spanning 204 countries. A 2018 survey
showed anemia prevalence in pregnant women at
36.4% in urban settings, 49.5% in rural areas, and
a combined rate of 48.9%. In 2020, Bengkulu city
documented 308 anemic pregnant women, with
the Beringin Raya Public Health Center reporting

the most cases at 96.57

To counteract this, the government introduced
the Integrated Antenatal Service program. This
strategy involves nutritional counseling during
pregnancy, hemoglobin level checks in the 1t and
3" trimesters, and administering iron (Fe) tablets
and at least 9o folic acid tablets throughout
gestation. Despite these measures, adherence
could be higher. Many pregnant women decline
or neglect these guidelines due to adverse effects
like nausea and vomiting. Consequently, anemia
remains prevalent among them.®°

Supplemental nutritional intake from food
is indispensable to satisfy iron needs during
pregnancy. A balanced diet during this period
is crucial, emphasizing the consumption of both
macro and micronutrients to fulfill varied dietary
requirements. Factors like calorie intake, protein,
carbohydrates, iron, folic acid, vitamin A, zinc,
iodine, calcium, and other essential nutrients
significantly influence a mother's nutritional
status. Rahmawati and Daryanti's’® study
suggested that Fe tablets are most effective when
paired with supplements promoting hemoglobin
synthesis and iron absorption, such as Moringa
leaf extract. Odura et al.* further highlighted
that 100 grams of Moringa leaves contain an
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impressive 28.29 mg of iron.

Moringa presents as a compelling alternative
for alleviating anemia. Its nutritional content
outshines many common foods: it has seven
times the vitamin C of oranges, ten times the
vitamin A of carrots, seventeen times the calcium
of milk, fifteen times the potassium of bananas,
twenty-five times the iron of spinach, and nine
times the protein of yogurt.* Besides these,
Moringa is enriched with B vitamins, chromium,
copper, magnesium, manganese, phosphorus,
and zinc. For expectant mothers, Moringa leaves
contain essentials: thiamin, riboflavin, niacin,
beta-carotene, calcium, iron, phosphorus,
magnesium, zinc, vitamin C, antioxidants, and
anti-inflammatories. These components are
pivotal in staving off the activation of leukocytes
and oxidative stress from free radicals.'3%5 A study
in Senegal asserted that Moringa leaf powder
is beneficial in preventing malnutrition among
infants, pregnant women, and nursing mothers,
with no proven side effects from Moringa
consumption to date.*

Many sources advocate for a daily intake of
100 grams of fresh Moringa leaves, citing it as an
adequate and safe measure to meet nutritional
needs.” Moringa oleifera is recognized as a
natural powerhouse of nutrients. Various parts of
this tree—its leaves, fruit, flowers, and pods—are
consumed as nourishing vegetables in countries
like India, Pakistan, the Philippines, Hawaii,
Africa, and Indonesia. Comprehensive studies on
Moringa compounds reveal a wealth of essential
components, including vitamins, minerals,
antioxidants, and amino acids, fulfilling many
of the nutritional requirements of expectant
mothers. The plant is particularly abundant in
micronutrients vital for pregnant women, such
as thiamin, riboflavin, niacin, beta-carotene,
calcium, iron, phosphorus, magnesium, zinc,
and vitamin C. Given its rich content, Moringa
can serve as an alternative to conventional
multiple micronutrient supplements, enhancing
the nutritional well-being of pregnant women.
Additionally, Moringa is dense in protein and
amino acids and exhibits antioxidant and anti-
inflammatory properties.'®-2!

This study investigated the impact of Moringa
leaves and combined Fe tablet consumption on
hemoglobin levels in anemic pregnant women.

Methods

This study utilized a quantitative approach with

a quasi-experimental design (pre-post test with a
control group) conducted in Bengkulu city from
June to November 2022. Hb levels of both groups
were assessed before and after the treatment
phase. The intervention for the treatment group
entailed administering Moringa leaves and Fe
tablets, while the control group received only
Fe tablets over eight weeks. Using purposive
sampling, the study included 60 anemic pregnant
women, equally divided with 30 in the treatment
group and 30 in the control group. The research
instrument was a data collection form capturing
details such as name, age, education, parity,
and gestational age. Additionally, a digital Hb
measurement tool was used to gauge the Hb
levels of the participants. Both univariate and
multivariate analyses were employed for data
analysis. The Health Research Ethics Committee
of the Faculty of Nursing of Universitas Jember
approved the study, number 126/UN25.1.14/
KEPK/2022.

Bivariate analysis was conducted to determine
the difference in the average Hb before and
after the intervention in the same group using
the Wilcoxon signed ranks test. Meanwhile, the
Mann-Whitney test was used to determine the
difference in the average Hb before and after the
intervention in different groups.

Before the above bivariate analysis, the
data normality test was performed using the
Shapiro-Wilk test. The results of the Shapiro-
Wilk test showed that the data were not normally
distributed.

Results

Table 1 shows that most (90%) of intervention
respondents with age are not at risk, most
(76.6%) ) had a high school education, more
than some (60%) were multi-gravida, and most
(86.7%) were in the 3™ trimester. In the control
respondents, most (86.7%) were not at risk,
almost half (46 7%) with high school education,
most (76.7%) with multi-gravida parity, and
some (50%) respondents were in the 1° trimester.

Table 2 shows that the average Hb of
respondents in the intervention group before
treatment was 10.62 g/dl. The standard deviation
was 0.364 g/dl, and it is believed that 95% of the
average Hb of respondents before treatment was
in the range of 10.34 to 10.62 g/dl. The average
Hb of respondents in the control group before
being given treatment was 10.44 g/dl, standard
deviation of 0.318, and it is believed that 95% of
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Table 1 Distribution of Respondents in

the Two Groups
Characteristics 16 cG
(n=30) (n=30)

Age

No risk 27 26

Risk 3 4
Education

Junior high school 2 5

Senior high school 23 14

D3/S1 5 11
Parity

Primi gravida 12 7

Multi gravida 18 23
Gestational age

1% trimester 1 15

2" trimester 3 2

3" trimester 26 13

Note: IG: intervention group, CG: control group

the average Hb of respondents before being given
treatment was in the range of 10.32 to 10.56 g/dl.

In the intervention group, the average Hb
after being given treatment was 11.92 g/dl, the
standard deviation was 0.724 g/dl, and it is
believed that 95% of respondents' average Hb
before being given treatment was in the range of
11.64 to 12.19 g/dl. The average Hb of respondents
in the control group after being given treatment
was 10.64 g/dl, the standard deviation was 0.290,
and it is believed that 95% of the average Hb of
respondents before being given treatment was in

Table 2 Distribution of Respondents
based on the Average Hb before
and after Treatment

. IG CG
Variables (n=30) (n=30)
Hb before

Mean 10.48 10.44
Median 10.55 10.40
Min 9.6 9.6
Max 10.9 10.8

SD 0.364 0.318
95% CI 10.34—-10.62 10.32-10.56

Hb after

Mean 11.92 10.64
Median 11.90 10.70
Min 10.7 10.0
Max 13,5 11.0

SD 0.724 0.290
95% CI 11.64-12.19 10.53-10.75

Note: IG: intervention group, CG: control group

the range of 10.53 to 10.75 g/dl.

The results of the data normality test with
Shapiro-Wilk showed p<0.05, meaning that the
Hb data before the treatment had an abnormal
distribution in the intervention and control
groups. Meanwhile, the Hb variable after
treatment in the intervention group had p>0.05,
meaning that the Hb data after treatment had a
normal distribution; in the control group, p<0.05,
indicating that the Hb data after treatment had
an abnormal distribution. So the test used is non-

Table 3 Differences in Hb levels of Response before and after Moringa Leaves
Combination with Fe Tablets in the Intervention Group

. Median
Hemoglobin (Hb) n (Min—Max) Z P
Before intervention 30 10.55 (9.6—10.9) -4.785 0.000"
After intervention 30 11.90 (10.7-13.5)

Note: “Wilcoxon test, p>0.05 significant

Table 4 Differences in Hb Levels of Respondents before and after Giving Fe Tablets in

the Control Group
. Median
Hemoglobin (Hb) n (Min—Max) Z P
Before intervention 30 10.40 (9.6—10.8) -4.899 0.000"
After intervention 30 10.70 (10.0—11.0)

Note: “Wilcoxon test, p>0.05 significant
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Table 5 Effect of Moringa Leaf and Fe Tablet Combination on the Increase of Hb in

Pregnant Women with Anemia

Hemoglobin (Hb) Median (Min—Max) U P
Intervention 1.350 (0.20—3.00) 32,500 0.000"
Control 0.300 (0.10—3.00)

Note: ‘Mann-Whitney test, p>0.05 significant

parametric.

Table 3 shows difference in the intervention
group's median Hb before and after treatment
Moringa leaves combination with Fe tablets
(p=0.000, p<0.05). Table 4 shows difference in
the control group's median Hb before and after
giving Fe tablets (p=0.000, p<0.05).

Table 5 illustrates the analysis results using
the Mann-Whitney test, which shows a difference
in the median increase in Hb levels before and
after the intervention in the intervention and
control groups (p=0.000, p<0.05). So, there is an
effect of giving Moringa leaves and a combination
of Fe tablets to increase Hb in anemic pregnant
women.

Discussion

The data reveals that most participants in both
groups were within an age range considered safe
for pregnancy: 90.0% in the intervention group
and 86.7% in the control group. The optimal age
for gestation is between 20 and 35 years, when the
reproductive systemis atits peak, thus minimizing
pregnancy and delivery complications.?? Sjahriani
and Faridah's study underscores this by showing
that pregnant women below 20 years or above 35
are 1.8 times more likely to develop anemia than
those aged between 20—35 years. The heightened
risk of anemia in women of reproductive age is
attributed to iron loss during menstruation and
childbirth and increased iron demands during
pregnancy.>

Education  significantly impacts one's
cognitive processes and information acquisition.
A higher educational level facilitates better
assimilation of health-related knowledge.
Conversely, limited education among pregnant
women can hinder efforts to address nutritional
and family health issues, as emphasized by
Hidayati and Andyarini.>> Economic status also
plays a crucial role in determining access to
quality nutrition. While knowledge can be derived
from education, personal experiences, media,

and one's environment, well-educated pregnant
women better understand iron deficiency anemia
and its treatment, leading to better adherence to
recommendations.2%27

Parity, the number of live births a woman
has had, significantly influences the likelihood
of anemia in pregnant women. The National
Population and Family Planning Board defines
parity as the total number of live births a woman
has had during her reproductive years.2® Multiple
pregnancies heighten the risk of anemia. This
is of concern as parity is a dominating factor
for anemia during pregnancy. Women who
have given birth more than twice or frequently
face physical and mental demands. With every
successive pregnancy, the woman's body requires
more iron to support her well-being and fetal
growth. However, repeated pregnancies can
deplete the body's optimal iron stores, as the
mother and fetus continually utilize the iron.2¢
This is consistent with Purwandari et al.'s? study,
which found a significant correlation between a
woman's parity and her risk of anemia.

In the intervention group, a significant
majority (86.7%) of the respondents were in
their third trimester, while in the control group,
half (50%) of the respondents were in their first
trimester and experienced anemia. These findings
agree with a study by Hidayati and Andyarini,?s
which identified a correlation between gestational
age and the prevalence of anemia in pregnant
women. Anemia can manifest in both the 1 and
3" trimesters. Specifically, anemia is 20% in the
first, 70% in the second, and 70% in the third. The
iron requirement is minimal in the first trimester
due to the absence of menstruation and slow
fetal growth. However, from the second trimester
onward, a woman's blood volume escalates by up
to 35%, necessitating an equivalent of 450 mg
of iron for red blood cell production, supporting
the increased oxygen demand of the growing
fetus. Furthermore, childbirth results in blood
loss that requires an additional 300—350 mg of
iron. Overall, by the time of delivery, a pregnant
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woman's daily iron needs approximately double
to around 40 mg, compared to when she is not
pregnant.*

Pregnancy leads to increased blood volume,
termed hypervolemia, which dilutes hemoglobin
concentration. This phenomenon, known as
hemodilution, is characterized by a 30-40%
surge in plasma volume, an 18-30% increase in
red blood cells, and a 19% increase in hemoglobin.
If a mother's pre-pregnancy hemoglobin level is
roughly 11g%, hemodilution can decrease to 9.5—
10g%, resulting in anemia.3°

The results showed that the average Hb of
the respondents in the intervention group before
treatment was 10.62 g/dl, and the standard
deviation was 0.364. The average Hb of the control
group respondents before treatment was 10.44 g/
dl, and the standard deviation was 0.318. This
increase in Hb occurs because Moringa leaves
are rich in iron and other essential nutrients
needed for iron metabolism. These results are in
line with research by Shija et al.3* on the effect of
Moringa oleifera leaf powder supplementation
on reducing anemia in children under two years
in Kisarawe district, Tanzania. It was found that
there was a change in the average hemoglobin
(Hb) concentration, and the prevalence of anemia
was compared between the two groups.

The results showed differences in the increase
in Hb in anemic pregnant women before and after
the intervention of giving Moringa leaves and a
combination of Fe tables. It was higher in anemic
pregnant women who only consumed Fe tablets.
In line with the results of Fauziandari,3* it showed
that there was a significant difference between
the levels before and after the administration of
Moringa leaf extract. Moringa is an alternative
in reducing anemia because Moringa contains
seven times more vitamin C than oranges, ten
times vitamin A from carrots, 17 times calcium
from milk, 15 times more than bananas, 25 times
iron from spinach. And nine times the protein of
yogurt. Differences in Hb levels of respondents
before and after being given Fe tablets in the
control group.*

The study highlighted the positive impact of
administering Moringa leaves with Fe tablets
on elevating Hb levels in pregnant women.
Moringa leaves are packed with nutrients,
vitamins, minerals, antioxidants, and amino
acids essential for expecting mothers. These
findings echo the research of Shija et al.,3 which
demonstrated a notable shift in mean hemoglobin

concentration and anemia prevalence between
the intervention and control groups after the
Moringa administration. Similarly, Rahmawati
and Daryanti's® study documented the beneficial
effect of Moringa leaf extract on augmenting
hemoglobin levels in expectant mothers during
their 2" and 3" trimesters, with p<0.05. Another
study by Sindhu et al.?3 in Bangalore found that
Moringa oleifera notably enhanced hemoglobin
levels in anemic women.

Anemia remains a prevalent health challenge
for pregnant women. Iron deficiency can impede
brain development during this crucial phase
and potentially damage cognitive growth.
Furthermore, iron plays a pivotal role in forming
myoglobin (an oxygen-carrying protein for
muscles), collagen (a protein present in bones,
cartilage, and connective tissues), and vital
enzymes. Iron also fortifies the body's defense
mechanisms.*

Moringa leaves, beneficial in modest and
higher dosages, have proven particularly effective
for anemic patients. These leaves are frequently
incorporated as vegetables in diets. They house
phytosterols, potent agents for boosting breast
milk production in lactating mothers, and are
also instrumental in addressing anemia issues
in children and pregnant women. Moringa
leaf extract is enriched with Fe 5.49 mg/100
g, sitosterol 1.15%/100 g, and stigmasterol
1.52%/100 g. The observed substantial increase
in red and white blood cell counts upon Moringa
leaf consumption emphasizes its potential as
a dietary supplement. It holds promise as an
alternative iron source, especially beneficial for
anemic pregnant women. 334

Conclusion
Findings indicated that the combination of
Moringa leaves and Fe tablet significantly
increased hemoglobin levels in pregnant women
with anemia.
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Abstract

Healthcare workers (HCWSs) represent a significant demographic for screening latent tuberculosis infection (LTBI)
due to their potential exposure to infectious patients. Tests based on immunology detection, such as the tuberculin
skin test (TST) and the interferon-gamma release assay (IGRA), have been pivotal in diagnosing LTBI. The objective
of this study was to evaluate the efficacy of the IGRA test in detecting LTBI compared to the TST among HCWs in
an infectious disease hospital. In a cross-sectional study conducted in August 2019 at the Sulianti Saroso Infectious
Disease Hospital, we examined 84 HCWs selected through consecutive sampling. Participants were assessed using
questionnaires, and the IGRA and TST tests were performed. The findings revealed that 42 (50%) HCWs tested
positive for LTBI based on the IGRA test. Most were female, aged 36—45 years, had direct exposure to TB patients,
and had been in the healthcare profession for over a decade. The concordance between the TST and IGRA test, as
indicated by a k value, was 0.234. Furthermore, a significant correlation was observed between the incidence of LTBI
and the duration of the healthcare profession (p=0.016). In conclusion, our research suggests that both TST and
IGRA tests can effectively detect LTBI. The IGRA test had a higher positivity rate among HCWs with over ten years

of service.

Keywords: Interferon-gamma release assay, latent tuberculosis infection

Introduction

Indonesia ranks third in global tuberculosis (TB)
burden, following India and China.! Prioritizing
TB management is imperative.? Early diagnosis
and treatment of pulmonary TB are paramount to
curtail TB transmission.3 The risk of TB infection
among healthcare workers (HCWSs) consistently
surpasses that of the general population across
the globe.# Systematic reviews have revealed
that the median estimated annual TB incidence
among HCWs in regions with high TB incidence
is 1,180/100,000 persons (IQR 91-3,222), in
stark contrast to 311/100,000 persons (IQR 168—
405) in the general population.5 In light of this,
the CDC guidelines advocate for a comprehensive
TB screening program tailored for all HCWs.4
Mycobacterium tuberculosis infection can
often be contained by the immune system, causing
thebacteriumtobecomedormant,leadingtolatent
infection.# Latent tuberculosis infection (LTBI)
can progress to an active infection or undergo
reactivation. Hence, pinpointing and treating
LTBI is crucial to minimize the emergence of new
active infections within hospital environments.®”
Diagnosing LTBI presents a challenge, given the

indeterminate bacterial count and the inherent
difficulties of direct examination. Consequently,
immunological assessments, such as the
tuberculin test and the Interferon-gamma release
assay (IGRA), have become the cornerstone for
LTBI diagnosis.® This study seeks to evaluate
the efficacy of the IGRA test in diagnosing LTBI,
juxtaposed against the tuberculin test, among
HCWs at the Sulianti Saroso Infectious Disease
Hospital.

Methods

A cross-sectional investigation was undertaken
at the Sulianti Saroso Infectious Disease Hospital
(SSIDH), recognized as a center of excellence
in managing infectious diseases, particularly
tuberculosis. Eligible participants for the study
were healthcare workers who underwent a
medical evaluation in 2018, encompassing
a tuberculin test and chest X-ray results.
Moreover, participation was contingent upon
their consent to undergo the interferon-gamma
(IFN-y) release assay (IGRA). We omitted those
currently undergoing TB treatment or diagnosed
with an active TB infection. The sample size was
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ascertained using the Lameshow formula, and
84 HCWs were accrued through a consecutive
sampling technique.

Data accumulated from August to September
2019, the primary information using a designated
questionnaire and the IGRA test. We extracted
Secondary data from both the laboratory and
radiology departments. Categorical variables
were presented in percentages and frequencies,
with a comparative analysis facilitated by either
the chi-square or Fisher's exact test. To gauge
the consistency between the two diagnostic
methods, we employed the Kappa Test. Our study
was sanctioned by the Health Research Ethics
Committee of the Sulianti Saroso Infectious
Disease Hospital, as evidenced by Ethical
Clearance Number 17/38/XXXVI.10/VI/2019—
informed written consent procured from all
participants.

Results
Our study encapsulated 84 participants
who satisfied the inclusion prerequisites.

This cohort included both medical and non-
medical professionals. The age bracket of these
participants ranged from 19 to 56 years, with an
average age of 34.58+8.16 years. Their tenure at
the SSIDH spanned from 1 to 29 years, averaging

Table 1 Characteristic of Participants

Variables n=84 %
Gender
Male 22 26.2
Female 62 73.8
Education
High school 8 9.5
College study 45 53.6
Undergraduate school 26 31.0
Graduate school 5 6.0
Duration of healthcare
profession (years)
>10 40 47.6
<10 44 52.4
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9.32+6.93 years. Table 1 delineates the detailed
characteristics of the participants.

We amassed data, juxtaposing the IGRA
and tuberculin test results (as depicted in Table
2). From the pool of 84 participants, 42 (50%)
were flagged positive for LTBI using the IGRA
test, whereas the tuberculin skin test (TST)
only identified 14 as positive. In evaluating
the concordance between the two testing
methodologies, we derived a x statistic of 0.234.
Despite the modest k value, it underscores that
both the TST and IGRA tests can be deployed as
viable detection tools for LTBI.

We delved into the risk factors associated
with positive IGRA results (as detailed in Table
3). Our study substantiated that one's tenure in
the healthcare profession emerged as the sole
determinant correlated with a positive IGRA
outcome (p<0.05). Contrarily, the bivariate
analysis didn't discern any statistically significant
disparity between LTBI and potential risk
determinants such as age, gender, educational
background, presence of a BCG scar, past
instances of TB contact outside the hospital
environment, or the utilization of respiratory
protection like the N95 mask.

Discussion

In our study, the proportion of LTBI in HCWs
at the infectious disease hospital was 50%. The
precise prevalence of latent tuberculosis infection
in Indonesia is challenging, potentially indicating
a gap in awareness regarding the importance
of screening and testing for LTBI in HCWs.
Furthermore, specific guidelines need to be added
on which groups should be targeted for these
procedures in countries with high TB incidence
countries. The World Health Organization
(WHO) has suggested that screening for LTBI
should primarily focus on adults in contact with
TB patients.® Previous research has shown that
the prevalence of LTBI among HCWSs varies
widely, ranging from 9% to 86%.97*2 In high TB
incidence countries, HCWs are at an increased
risk of LTBI due to their repeated exposure

Table 2 Comparison between IGRA and Tuberculin Test

Tuberculin Test

IGRA — - Kk Score P
Positive Negative Total

Positive 24 18 42 0.234 0.028

Negative 14 28 42
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Table 3 Risk Factors Related to Positive IGRA Result

IGRA Result
Variables Positive Negative Total P
n=42 (%) n=42 (%) n=84 (%)

Age (years)
235 27(58.7) 19 (41.3) 46 (100) 0.125
<35 15 (39.5) 23 (60.5) 38 (100)

Gender
Male 11 (50) 11 (50) 22 (100) 1.000
Female 31 (50) 31 (50) 62 (100)

Education
High school 3(37.5) 5 (62.5) 8 (100) 0.294
College study 20 (44.4) 25 (55.6) 45 (100)
Undergraduate school 17 (65.4) 9 (34.6) 26 (100)
Graduate school 2 (40) 3 (60) 5 (100)

Duration of healthcare profession

(years)
>10 26 (65) 14 (35) 40 (100) 0.016
<10 16 (36.4) 28 (63.6) 44 (100)

BCG scar
No 9(39.1) 14 (60.9) 23 (100) 0.328
Yes 33 (54.1) 28 (45.9) 61 (100)

History of contact
Yes 28 (50.9) 27(49.1) 55 (100) 1.000
No 14 (48.3) 15 (51.7) 29 (100)

Use of respirator masks
No’ 27(46.6) 31(53.4) 58 (100) 0.479
Yes 15 (57.7) 11 (42.3) 26 (100)

Note: “use of surgical masks

to TB cases and inconsistent implementation visit), reduced cross-reactivity with non-

of control practices.® Compared to household
exposures, HCWs are subjected to more frequent,
albeit shorter, risk periods. Moreover, there's
the concern that infected HCWs could become
transmission vectors to patients in healthcare
environments.4

LTBI is a persistent immune response to
stimulation without clinically evident active
TB. Clinicians should employ a combination
of anamnesis, physical examinations, and
chest X-rays to rule out active Mycobacterium
tuberculosis infections. According to WHO
guidelines, no single test is the gold standard for
diagnosing LTBI.® Studies from the USA indicate
that conversions (from negative to positive)
and reversions (from positive to negative) were
more frequently detected using the IGRA test as
compared to the tuberculin skin test.® IGRA
boasts several advantages, including needing a
single sample (thus requiring only one patient

tuberculosis bacteria and BCG vaccinations,
rapid results, objectivity in measurements, and
the lack of boosting.'45 IGRAs are pricier and
more technically intricate than the TST.® We did
not derive a definitive conclusion in our study, as
the agreement between the TST and IGRA was
a mere 0.234. Rafiza et al.,’¢ in their Malaysian
study, found results mirroring ours and linked
these findings to the mandatory BCG vaccinations
in their nation. Indonesia's vaccination program
mandates BCG vaccinations for newborns.
Cross-reactivity with other members of the
Mycobacterium family could lead to false-
positive TST results. 3

Our study found no difference in the
proportion of LTBI between older and younger
HCWs. While some past research indicated that
HCWs over 50 were a risk factor,%*'315 other
studies found that health workers aged 30-39
were more susceptible.”® This suggests that
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age might be interlinked with other factors like
contact history and employment duration.!3

In our research, the only significant factor
related to a positive IGRA test was the duration
of the healthcare profession. Contrary to HCWs
with an employment duration under ten years,
our study indicated a higher positivity rate among
those with over ten years of service (p=0,016).
It aligns with findings from prior studies.®*
Both Apriani et al.® and Rafiza et al.,*® in their
systematic reviews, highlighted work duration
as an independent occupational risk factor for
LTBI, as measured by the IGRA test. They also
noted other factors like the history of contact with
TB patients and the average daily time of direct
patient contact in previous years. Joshi et al.'s
documented a threefold rise in the prevalence of
LTBI with employment exceeding ten years. Joshi
et al.8 highlighted that attending physicians were
more susceptible than medical students and that
an individual's risk of infection increased with
their time in healthcare. It suggests that both
age and years in healthcare mirror cumulative
exposure to M. tuberculosis.

Our findings showed that consistent use of
respirator masks (N95 masks) wasn't a standalone
factor in preventing LTBI. However, in Thailand,
a hospital's multi-pronged administrative control
measures resulted in a significant decline (from
9.3% to 2.2%) in the annual incidence of LTBI
among its HCWs. A similar administrative
control study in Brazil across two hospitals
underscored the importance of respiratory
masks in successfully reducing the incidence of
LTBIL.* These cases emphasize the significance
of employing personal protective equipment
and maintaining strict administrative controls
to thwart LTBI among HCWs.34 Contrastingly,
our data indicated that 57.7% of participants who
wore a respirator mask tested positive on the
IGRA test, suggesting the need for the correct and
snug fit of the mask.

Our study does have limitations—the sample
size needed to be more significant to represent
the entire HCW community in the hospital.
Additionally, potential biases exist in classifying
risk factors, given that many HCWs had histories
of working in various departments before their
current roles. Also, the IGRA test and tuberculin
test were performed separately. Given that we
sourced Tuberculin test data from earlier medical
check-up reports, and with TB's incubation
period being under a month, biases are plausible.

More rigorously designed studies are needed.
Conclusions

Our study indicates that both TST and IGRA
tests can be employed for LTBI detection. The
IGRA positivity rate was higher among HCWs
with over a decade of service. Screening for
latent tuberculosis infection is crucial to prevent
transmission that could escalate into severe and
potentially fatal outcomes for patients and HCWs.
Yet, while screening, the cost-effectiveness must
be weighed, and primary transmission triggers
should be addressed.
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Abstract

Compared with biomedicine held by medical experts, perspectives on acupuncture may impact how the general
populace uses acupuncture. Therefore, research on the opinions of medical professionals regarding acupuncture
therapy is crucial. This cross-sectional study was conducted from July to September 2022 using a questionnaire. The
study participants are doctors and nurses from three clinics in Bali province who had at least one year of working
experience and were willing to be research respondents. Descriptive analysis and multiple logistic regression are used
to determine the participants' perceptions and predictors of their perception. Of 155 participants, the majority (64%)
have a positive perception of acupuncture compared with biomedicine. Participants with prior acupuncture usage
were 9.01 times more likely than those without previous acupuncture use to have positive perceptions of acupuncture
compared to biomedicine (Adj OR=9.01; 95% CI; p=0.001). The results of this study show that acupuncture is seen
positively by health practitioners as an effective modality, has few side effects, and is supported by science. Health
practitioners' perceptions are affected by their prior acupuncture experience. It is crucial to understand how medical
professionals feel about acupuncture. Medical professionals' opinion impacts every patient's decision to seek therapy

because one of their duties as specialists is to offer patients clinical judgment, information, and suggestions.

Keywords: Acupuncture, biomedicine, complementary and alternative medicine, health practitioners,

perceptions

Introduction

As patient-centered care, integrative medicine
blends the utilization of biomedicine based on
scientific evidence with complementary and
alternative medicine (CAM) modalities, like
acupuncture.! The World Health Organization
has recognized acupuncture, one of traditional
Chinese medicine's (TCM) main procedures, as a
successful treatment for some ailments.?
Acupuncture therapy is a treatment therapy
by inserting needles at mapped acupuncture
points in the human body. Acupuncture points
(acupoints) are electrically active cells with
low electrical resistance and high electrical
conductivity, so acupuncture points will conduct
electricity faster than other cells.? Acupuncture
is beneficial when used with conventional
medicine to treat cancer, pediatric pain, and knee
osteoarthritis. Improvements in physical and
psychological symptoms, quality of life, and the
doctor-patient relationship were all associated
with these benefits. Reports have also been of
improving immunological function, lowering

medicine adverse effects, and taking charge of
patient well-being.+7

The World Health Organization (WHO) has
acknowledged acupuncture's efficacy and urges
the National Health Systems (NHS) to adopt
it to alleviate the burden of some conventional
therapies' high prices. It is also believed to be
beneficial in response to the rise in chronic and
degenerative illnesses.® Despite its numerous
advantages, the viewpoint of health practitioners
may affect the utilization of acupuncture by the
general population.®

The general public's usage of acupuncture
can be influenced by health professionals'
perspectives, particularly in Indonesia. The view
of health professionals plays a significant part in
every patient's choice to seek treatment because
one of their jobs as experts is to give clinical
judgment, information, and recommendations
to patients. Therefore, studying how healthcare
professionals feel about acupuncture therapy is
essential. Only a few studies have examined how
health professionals think about acupuncture
therapy.®-1° Most studies just concentrated on the
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therapeutic effects of acupuncture.

This research is designed to overcome these
gaps. This is the first study that examines the
perceptions of health professionals related
to acupuncture compared to biomedicine in
Indonesia, especially in the province of Bali.
The purpose of this research is to identify the
perceptions of health workers about acupuncture
compared to biomedicine.

Methods

This cross-sectional study used a three-part
questionnaire from July to September 2022.
The questionnaire was adapted and obtained
permission from a previous study in Hong
Kong by Chan et al.® The questionnaire was
then translated by a certified translator and
distributed via Google Forms to all respondents
in three clinics. The first part of the questionnaire
is demographic characteristics, the second part
is previous experience with acupuncture, and
the third part is the ten statements assessing
the perceptions of acupuncture compared with
biomedicine. All those ten items used a Likert
scale of strongly agree, agree, neutral, disagree,
and strongly disagree to assess the perception.
The health practitioner’s perception was classified
into positive and negative categories.

The study population involved all doctors and
nurses from three clinics in Bali province who had
at least one year of working experience and were
willing to be respondents. Doctors and nurses who
did not fill out the questionnaire completely were
excluded. SPSS version 26 was used to enter data
and analysis. The characteristics of participants
and perception of health practitioners were
presented as frequency and proportion using
descriptive statistics. The chi-square test analyzed
the association between the independent and
dependent variables, and the determinant factors
affecting the health practitioners’ perceptions of
acupuncture compared with biomedicine were
analyzed by multiple logistic regression.

This research was approved by the Committee
of Research of the Institute of Technology and
Health Bali with an ethical clearance letter
number 04.0458/KEPITEKES-BALI/VII/2022.

Results
Based on the results of this study, from a total

sample of 255 health workers consisting of
doctors and nurses, 155 health workers were

willing to fill out the questionnaires that had been
distributed. The response rate of this study was
60.78%. Table 1 shows that among 155 health
workers, the majority of participants are 29 years
old and above (52.3%), female (67.7%), have an
education level bachelor’s or above (80.6%), have
ajob as a nurse (65.8%), never used acupuncture
previously (75.5%) and never learned acupuncture
once (80.0%). The Figure shows that, out of 155
health practitioners, most participants have a
positive perception of acupuncture compared
with biomedicine 64%. An analysis of related
factors affecting the perceptions of acupuncture
compared with biomedicine is presented in Table
2. Among several factors that were analyzed,

Table 1 General Characteristics of the
Health Practitioner

Characteristics n=155 (%)
Age (years)

<29 74 (47.7)

>29 81 (52.3)
Gender

Male 50 (32.3)

Female 105 (67.7)
Education

Diploma 30 (19.4)

Bachelor or above 125 (80.6)
Job

Doctor 53 (34.2)

Nurse 102 (65.8)
Used acupuncture previously

Yes 38 (24.5)

No 117 (75.5)
Learned acupuncture previously

Yes 31(20.0)

No 124 (80.0)

Negative
36%

Positive
64%

Figure Perceptions of the Health
Practitioners of Acupuncture
Compared with Biomedicine

(n=155)
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Table 2 Related Factors Affecting Participants’ Perception of Acupuncture Compared

with Biomedicine

Perception
Factors Positive Negative x p
n=100 (%) n=55 (%)

Age (years)
229 44 (59.5) 30 (40.5) 1.58 0.20
<29 56 (69.1) 25 (30.9)

Gender
Male 31 (62) 19 (38) 0.20 0.65
Female 69 (65.7) 36 (34.3)

Education
Diploma 20 (66.7) 10 (33.3) 0.07 0.78
Bachelor or above 80 (64) 45 (36)

Job
Doctor 28 (52.8) 25 (47.2) 4.80 0.02%
Nurse 72 (770.6) 30 (29.4)

Used acupuncture previously
Yes 35 (92.1) 3(7.9) 16.73 0.00*
No 65 (55.6) 52 (44-4)

Learned acupuncture previously
Yes 22 (71) 9(29)
No 78 (62.9) 46 (37.1) 0.70 0.40

Note: ‘p<0.05 significant

two factors related significantly to participants’
perceptions of acupuncture compared with
biomedicine: participants' jobs and experience
of using acupuncture previously. Both showed
significant relationships (p<0.05).

Furthermore, these factors relating to
the participant's perception of acupuncture
compared with biomedicine are analyzed by
multiple linear regression, and the result is shown
in Table 3. Participants who had experience using
acupuncture previously were 9.01 times more
likely to have positive perceptions of acupuncture
compared with biomedicine than those who never
used acupuncture before (Adj OR=9.01; 95% CI;
p=0.001).

Discussion

This research found that most health practitioners

Table 3 Factors Affecting Participants’
Perception of Acupuncture
Compared with Biomedicine

Adj OR P
Job 0.49 0.06
Used acupuncture previously 9.01 0.001"

Note: multiple logistic regression analysis, ‘p<0.05 significant

Characteristics

(64%) perceived acupuncture more positively
than biomedicine. This finding also aligns with
a previous study where health professionals
viewed acupuncture favorably. They stated
that acupuncture completes conventional
medicine shortages by providing preventive and
individualistic treatments and a patient-centered
approach.®® The perceptions of acupuncture
compared with biomedicine in this study included
trust in acupuncture compared to biomedicine,
the effectiveness of acupuncture, and side effects
and costs.

Trust in acupuncture is assessed because
this modality has a scientific basis and is under
government regulation. Many studies have
been conducted to give scientific evidence
related to the therapeutic effect of acupuncture.
According to a recent analysis of acupuncture
systematic reviews, acupuncture had a moderate
to considerable efficacy with medium to high
confidence evidencein eight diseases or conditions
out of the 77 ailments examined: improvement in
functional communication of patients with post-
stroke aphasia; relief of neck and shoulder pain;
relief of myofascial pain; relief of fibromyalgia-
related pain; relief of non-specific lower back
pain; increased lactation success rate within 24
hours of delivery; reduction in the severity of
vascular dementia symptoms; and improvement
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of allergic rhinitis nasal symptoms.:2!3

Besides the fact that this modality had been
scientifically proven, trust in acupuncture was also
earned because this therapy is under government
regulation. Acupuncture practice is regulated
under the Indonesian Ministry of Health decree
No. 34 0of 2018 regarding the licensing and training
of acupuncture therapists. This regulation stated
that acupuncture treatment can only be delivered
by an acupuncturist with a minimum of three
years of formal education. Acupuncture health
professionals who hold practice licenses can be
considered qualified and competent since they
have completed at least three years of school,
passed the competence exam, and participated
in seminars and workshops to further their
education.

Related to a side effect of this modality,
the fact that acupuncture experiences fewer
adverse effects than pharmaceuticals is one of its
benefits.’s A review study also supports it shows
that acupuncture for migraine prevention is just
as effective as many of the presently prescribed
pharmaceuticals and has fewer adverse effects.*
Not only fewer side effects, but the mean costs
of acupuncture treatment are also less than the
cost of biomedicine in treating specific illnesses,
for instance, chronic low back pain. Regarding
usefulness and overall cost, acupuncture
significantly differs from non-steroidal anti-
inflammatory drugs (NSAIDs). The results show
that acupuncture has a better cost-effectiveness
ratio than NSAIDs, making it a viable alternative
treatment for CLBP with a good cost-utility ratio.”

This current research reveals that among
several related factors that might affect the
perception of acupuncture compared with
biomedicine, two factors are associated with
participants’ perception: job and acupuncture
experience. However, based on logistic regression
analysis, the most significant factor that affected
the participants’ perception was the experience of
using acupuncture previously. It was found that
health practitioners who used acupuncture once
had a more positive perception of acupuncture
than biomedicine.

People who have a positive perception are
more likely to adopt healthy behaviors.® In
this study, health practitioners with a positive
perception of acupuncture compared with
biomedicine might encourage them to integrate
acupuncture into their practice. Acupuncture
attitudes and practices have been influenced by

a variety of circumstances, according to previous
research. One of the main determinants is
clinical or individual exposure to acupuncture
therapy.® The individuals' prior acupuncture
treatment experiences influenced their present
acupuncture usage.?® The use of acupuncture
was also influenced by prior success with the
treatment. According to a recent study from
New Zealand, people who have successfully used
acupuncture are more inclined to do so in the
future for a comparable problem.* According to
a different study, those who have had successful
acupuncture treatments are more likely to benefit
from acupuncture for chronic pain.2?

According to the findings of this study,
acupuncture was seen by the participants who
have a positive perception as a modality that is
efficient, has few adverse effects, and is validated
by science. Previous acupuncture experience
has become the predictor that affected the
health practitioners’ perception of acupuncture
compared with biomedicine. Health professionals
who have used acupuncture in the past have a
higher favorable perception of it than those who
have never tried it.

Conclusions

In conclusion, this study found that most
health practitioners had a positive perception
of acupuncture compared with biomedicine.
Experience of using acupuncture previously is a
factor that influences participants' perceptions.
Health practitioners' perception of acupuncture is
essential, affecting how patients use acupuncture.
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Abstract

Diphtheria is an acute infectious disease caused by the bacterium Corynebacterium diphtheriae. Accurate and
prompt diagnosis is essential for effective case management, predicting disease prognosis, preventing complications,
and ensuring cost-effective medical intervention. This study aimed to assess the variety of clinical symptoms
exhibited by pediatric diphtheria cases during an outbreak. An observational cross-sectional study was conducted
using data from the medical records of pediatric diphtheria cases at Sulianti Saroso Infectious Disease Hospital
from November 1, 2017, to February 28, 2018. The study involved 202 cases, and statistical analysis was performed
using the chi-square test. Out of the 202 cases, 58.4% were male. Age distribution was <1 year: 7.4%, 1—2 years:
3.5%, >2—5 years: 24.8%, >5—12 years: 45.5%, and >12 years: 18.8%. Anamnestic findings revealed the presence of
fever in 88.1% of patients, pain upon swallowing in 73.3%, and cough in 55.4%. Clinically, every patient exhibited
pseudomembrane formations. Other findings included bilateral tonsillar involvement in 53%, lymphadenopathy
in 40.1%, bullneck in 17.8%, and snoring in 7.9%. Four significant variables were associated with the diphtheria
diagnosis: fever, snoring, bullneck, and snoring (p<0.05) respectively. Clinical signs and symptoms are pivotal in

establishing a diphtheria diagnosis in pediatric cases.

Keywords: Children, diphtheria, outbreak

Introduction

Diphtheria is an acute disease primarily affecting
the upper respiratory tract, instigated by the
bacterium  Corynebacterium  diphtheriae.
Remarkably, this bacterium can subsist in dust
or the ambient air for durations extending to six
months, enabling its propagation via droplets
or direct contact.*? Clinical manifestations
typically encompass fever, malaise, cough, and
painful swallowing. A prominent clinical feature
observed upon examination is the formation of a
pseudomembrane.3+ The criticality of laboratory
investigations, such as culture or polymerase
chain reaction (PCR), cannot be understated, as
they detect the toxic strains that not only assail
the respiratory tract, skin, and eyes but can also
remain as asymptomatic carriers.>® Alarmingly,
toxins from 54 out of the 57 identified bacterial
strains mandate prompt diagnosticand laboratory
interventions to stave off dire outcomes such as
cardiac failures or even sudden death.578
According to the World Health Organization

(WHO) data, Indonesia ranks second globally,
only surpassed by India, in the number of
diphtheria cases and is the frontrunner amongst
ASEAN countries.”® 2011, there were 806
reported cases, yielding a case fatality rate (CFR)
of 4.71%. In the subsequent year we showed
up to 1,192 cases, with a CFR pegged at 6.38%.
However, 2013 marked a reduction with 778 cases
and a CFR of 5.01%. In 2017, diphtheria outbreaks
spanned 170 districts/cities across 30 provinces,
accounting for 954 cases and 44 deaths. The data
from the onset of 2018 until January 9 indicates
14 cases spread across 11 regencies/cities in four
provinces (DKI Jakarta, Banten, West Java, and
Lampung), with zero mortality. The Sulianti
Saroso Infectious Disease Hospital's inpatient
data over the previous three years suggests a
rising trend in diphtheria cases."'?

Although all strains of C. diphtheria can
instigate both endemic and epidemic diphtheria,
the mitis strains typically demonstrate reduced
toxicity and result in milder symptomatic
presentations. Genesis of diphtheria symptoms
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can be attributed to localized inflammation of
the skin or airways coupled with the systemic
ramifications of exotoxins. These toxins
instigate the formation of pseudomembranes—a
conglomerate of fibrin, leukocytes, erythrocytes,
epithelial cells, and the causative organisms—
which adhere tenaciously to the underlying
tissues. The ensuing pseudomembranes and
concomitant tissue edema can potentially lead
to airway obstructions. Toxins disseminating
within the body can compromise various organs,
with the heart, nerves, and kidneys particularly
vulnerable. The toxin's synthesis is contingent
upon lysogenic bacteriophages that house the
genes responsible for the toxin's encoding. This
toxin comprises three domains: one within
fragment A, the catalyst unit, and two within
fragment B, designated for receptor binding
and insertion. Intracellularly active, the toxin
precipitates cellular death.’ Initial diphtheria
presentations are typically ambiguous, marked
by symptoms such as low-grade fevers, vomiting,
coughs, and sore throats. Physical examinations
may reveal cervical lymphadenopathy and
pharyngeal erythema, which can evolve into
a grayish-white exudate before culminating
in pseudomembrane formation. A hallmark
sign is the pseudomembrane's dirty, grayish-
white appearance, which can lead to blockages
due to inflamed tonsils, extending to adjacent
structures, presenting the "bull neck" appearance.
Dislodging these membranes is challenging, often
accompanied by bleeding.>*

Rapid diagnosis should be immediately based
on clinical symptoms and laboratory (culture or
PCR) for early treatment. The treatment used a
specific antitoxin and antibiotic. The variety of
symptoms that appear varies and sometimes is
not typical. Pseudomembranes, as the primary
symptom, can be small and do not bleed easily
but give the results of culture and elective tests
as toxigenic diphtheria. The discrepancy between
the patient's clinical theory and therapy causes
information about the clinical symptoms of
diphtheria, which still needs to be improved and
results in optimal case management. Therefore,
this study aims to evaluate the diversity of clinical
signs of diphtheria cases in pediatrics found
during outbreaks.

Methods

This research is an observational study with

a cross-sectional study design. The data was
taken from patients' medical records diagnosed
with diphtheria and diphtheria suspects from
November 1, 2017, to February 28, 2018, at
Sulianti Saroso Infectious Disease Hospital,
which is a reference hospital for new emerging
diseases in Indonesia.

Based on WHO guidelines, the clinical case
definition in diphtheria is laryngitis, pharyngitis,
or tonsillitis with pseudomembranes in the
tonsils, pharynx, and nose. Isolation of C.
diphtheriae from throat swabs is a laboratory
diagnostic criterion.® The diagnosis of diphtheria
is based on history, physical examination,
and investigations. Based on the 2017 WHO
guidelines explain that the diagnostic criteria
for probable diphtheria include laryngitis,
pharyngitis, tonsillitis, membranes in the nose,
tonsils, and larynx or severe lymphadenopathy.
A supporting examination of electrification and
culture supports a confirmed diagnosis. The
criteria for diphtheria for surveillance purposes
are divided into suspect, probable, and confirmed
diagnoses. Determination of early diagnosis is
needed to determine the accuracy and speed of
case management, disease prognosis, and prevent
complications and other benefits, namely so that
the costs incurred are practical and efficient.11
Patients with suspected diphtheria should receive
anti-diphtheria serum (ADS) and antibiotics at
treatment. The determination of the provision of
ADS is based on the history and clinical symptoms
reported by the doctor in charge of service (DPJP)
to a team of experts appointed by the Ministry
of Health. This study recorded as many as 202
medical records of patients who met the criteria
and were diagnosed with suspected diphtheria
from November 1, 2017, to February 28, 2018,
meeting the ICD 10 criteria (A36, A36.0, A36.1,
A36.2, A36.3, A36.8, A36.9).

The diagnosis of diphtheria is made clinically
based on history, physical examination, and
culture results. Inclusion criteria were pediatric
patients <18 years diagnosed with suspected
diphtheria, clinical diphtheria, or confirmed
diphtheria. The sample size in this study was 202
samples. After the analysis, the power study was
71.70%, with a 95% confidence interval.

This study uses a questionnaire to record the
data in the case medical records. The research
questionnaire consisted of 3 parts: the anamnesis
results, clinical symptoms, and signs. Questions
about anamnesis data included age, gender,
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education, place of residence, length of illness
before hospital admission, immunization history,
and contact history. Furthermore, questions
about symptoms include weight, low fever, sore
throat, runny nose, cough, hoarseness, snoring,
nausea and vomiting, chest pain, shortness of
breath, and palpitations. Clinical signs studied
in this questionnaire such as temperature,
pseudo membrane, membrane location,
concha hyperemesis, pharyngeal hyperemesis,
tonsil hypertrophy, lymphadenopathy, site of
lymphadenopathy, "bull neck", snore, heart
murmur, dysrhythmia, tachycardia, bradycardia,
distant heart sounds. The researcher and the
team recorded all the information needed in the
questionnaire. They validated the answers in
the medical record through the doctor or nurse
on duty for the case. This study uses simple data
analysis such as frequency and proportion to
describe the patient's clinical condition, clinical
signs, and demographic characteristics. The chi-
square test determines the factors associated with
clinical symptoms of diphtheria cases. This study
received an ethical review (exempt) from the
Health Research Ethics Committee of the Sulianti
Saroso Infectious Disease Hospital Number 26/
XXXVIIL.10/VII/2018.

Results

This study involved as many as 202 (60%)
respondents of child diphtheria in the period
(November 2017-February 2018) diphtheria
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outbreaks in Indonesia in 2018 from a total of
337 cases in 2016—2018 (Figure). A total of 126
(63.4%) patients were diagnosed with clinical
siphtheria, 12 (5.9%) were confirmed diphtheria
patients, and 64 (30.7%) were non-diphtheria
patients. In the period of diphtheria outbreaks,
most cases were dominated by males, with 118
cases (58.4%) and 84 (41.6%) female cases. Table
1 shows that more than half of the respondents
were from DKI Jakarta (58.9%). Most of the 87
(69.0%) clinical diphtheria patients came to the
hospital three days after feeling sick symptoms—
likewise, 9 (75.0%) patients with confirmed
diphtheria. Most of the data/information
regarding the contact history of patients with
diphtheria before illness, 109 (86.5%) clinical
diphtheria patients and 9 (75.0%) confirmed
diphtheria patients.

Table 2 showed that most patients aged <1
year received complete immunizations according
to age, namely 7 (46.7%) patients. Of 7 patients
aged 1—2 years, most of them received complete
immunizations 3 (42.8%); from 50 patients
aged >2, Most of those five years old received
incomplete immunization, namely 61 (66.3%),
and of 38 patients aged >12 years, most of them
received incomplete vaccination, 22 (57.9%).
Table 3 showed a relationship between fever
symptoms and the diagnosis of diphtheria
(p=0.040). Meanwhile, there was no relationship
between symptoms of shortness of breath, chest
pain, and a diagnosis of diphtheria (p=0.565;
1,000, respectively). Sign of suspected diphtheria
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Table 1 Characteristics of Suspect Diphtheria Children

Suspect Diphtheria . .
Variables Climonl i - Non-diphtheria
inical Diphtheria  Confirm Total n=64 (%)
n=126 (%) n=12 (%) n=202 (%)
Demographic
Sex
Male 76 (60.3) 4 (333 118 (58.4) 38 (59.4)
Female 50 (39.7) 8 (66.7) 84 (41.6) 26 (40.6)
Domicile
DKI Jakarta 72 (57.1) 8 (66.7) 119 (58.9) 39 (60.9)
Outside DKI Jakarta 54 (42.9) 4(33.3) 83 (41.1) 25(39.1)
History of contact
Yes 1(0.8) o (0) 5(2.5) 4 (6.2)
No 125 (99.2) 12 (100) 197 (97.5) 60 (93.8)
Clinical onset (days)
<3 39 (31.0) 3 (25.0) 66 (32.7) 24 (37.5)
23 87(69,0) 9 (75.0) 136 (67.3) 40 (62.5)
Table 2 History of Vaccination of Suspected Diphtheria Cases
History of Vaccination
Age (Years) Unvaccinated No Data Fully Vaccinated Partially.Vaccinated
Children o Children based on Age Children
n=9 (%) n=42 (%) n=35 (%) n=116 (%)
<1 2(13.3) 2(13.3) 7(46.7) 4(26.7)
1-2 1(14.3) 2 (28.6) 3(42.8) 1(14.3)
>2-5 3(6.0) 10 (20.0) 9 (18.0) 28 (56.0)
>5-12 3(3.3) 14 (15.2) 14 (15.2) 61 (66.3)
>12 o (o) 14 (36.8) 2 (5.3) 22 (57.9)

in children is shown in Table 4. There was a
relationship between the "bull neck", snore, and
the diagnosis of diphtheria (p=0.011; 0.023,
respectively).

Discussion

This study showed that among the 202 cases,
5—12 years were the most common age group,
namely 92 (45.5%) patients. Patients aged
5—12 years with clinical diphtheria were 46.8%,
and 58.3% with confirmed diphtheria. A study
in Delhi found a similar picture, with 93% of
patients aged less than nine years.'>* Meanwhile,
reports on outbreaks of research in the USA and
ex-Soviet countries found an epidemiological
shift in the age of diphtheria sufferers from pre-
school age to school age and adulthood which
illustrates the low level of antibodies in this
age group, so that during outbreaks, this group

becomes susceptible to diphtheria.”” In contrast
to the study in Surabaya, which stated that
most diphtheria patients were under the age of
5 years, namely 61.5%, followed by ages 5-10
years, as many as 31.8% and the rest at the age
of more than ten years.® Regarding domicile,
most clinical and confirmed diphtheria patients
reside in Jakarta, while those outside Jakarta are
satellite cities of the capital city (Bekasi, Depok,
Bogor, and Tangerang).

Most patients aged 2—5 years, >5—12 years,
and >12 years had incomplete immunization
status. This case of no data could be caused by not
being asked in the anamnesis or not remembering
the child's immunization history. Incomplete
immunization is generally due to not repeating
immunization after 12 months of age. DPT repeat
immunization only entered the national program
in 2014, so most patients over the age of 5 years
will have incomplete immunizations if they are
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Table 3 Symptoms of Suspected Diphtheria in Children

Diagnosis
Variables Diphtheria® Non-diphtheria n=’£gt2az% ) p OR (95% CI)
n=138 (%) n=64 (%)

Fever
Yes 126 (70.8) 52 (29.2) 178 (100) 0.040™ 2.42 (1.02-5.74)
No 12 (50.0) 12 (50.0) 24 (100)

Painful swallow
Yes 106 (71.6) 42 (28.2) 148 (100) 0.095 1.74 (0.91-3.32)
No 32(59.3) 22 (40.7) 54 (100)

Dysfagia
Yes 38 (73.1) 14 (26.9) 52 (100) 0.392 1.36 (0.67—2.73)
No 100 (66.7) 50 (33.3) 150 (100)

Rhinopharyngitis
Yes 46 (65.7) 24 (34.3) 70 (100) 0.563 0.83 (0.45-1.55)
No 92 (69.7) 40 (30.3) 132 (100)

Cough
Yes 82 (73.2) 30 (26.8) 112 (100) 0.095 1.66 (0.91-3.02)
No 56 (62.2) 34 (37.8) 90 (100)

Hoarse
Yes 5 (55.6) 4 (44.4) 9 (100) 0.468? 0.56 (0.15—2.17)
No 133 (68.9) 60 (31.1) 193 (100)

Dyspnea
Yes 9 (60.0) 6 (40.0) 15 (100) 0.565% 0.67 (0.23-1.98)
No 129 (69.0) 58 (31.0) 187 (100)

Chest pain
Yes 3 (75.0) 1(25.0) 4 (100) 1.000* -
No 135 (68.2) 63 (31.8) 198 (100)

Pounding chest
Yes 1(100) o (0) 1(100) 1.000% -
No 137 (68.2) 64 (31.8) 201 (100)

Nausea/vomiting
Yes 19 (70.4) 8 (29.6) 27 (100) 0.805 1.12 (0.46—2.71)
No 119 (68.0) 56 (32.0) 175 (100)

Note: “clinical diphtheria and confirm cases, “p<0.05 significant, “Fisher's exact

Table 4 Signs of Suspected Diphtheria in Children

Diagnosis
Variables Diphtheria® Non-diphtheria Total p OR (95% CI)
n=202 (%)
n=138 (%) n=64 (%)

Lymphadenopathy
Yes 60 (74.1) 21(25.9) 81 (100) 0.150 1.57 (0.85—2.93)
No 78 (64.5) 43(35.5) 121 (100)

Bullneck
Yes 31(86.1) 5(13.9) 36 (100) 0.011" 3.42 (1.26—9.26)
No 107 (64.5) 59 (35.5) 166 (100)

Snore
Yes 15 (93.8) 1(6.3) 16 (100) 0.023" 7.68 (0.99—59.49)
No 123 (66.1) 63 (33.9) 186 (100)

Note: “clinical diphtheria and confirm cases, “p<0.05 significant
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immunized at posyandu, puskesmas, or schools.

These results are similar to the diphtheria
outbreak in Kolkata, India. Outbreaks caused by
low immunization coverage at age replicates.'9*°
A history of contact with diphtheria sufferers was
experienced in 2% of cases. This may be because
most diphtheria carriers are asymptomatic.?
In fact, these data are needed to support the
diagnosis of patients. All household contacts or
people who have had contact with diphtheria
patients should be monitored closely during
the incubation period, which is seven days.?>*3
Diphtheria can be prevented by immunization,
and immunization has been a national program
since 1976.24 Diphtheria immunization is given
five times between the ages of 6 weeks to 6 years:
3 times before the period of 12 months as a basic
immunization and repeated at the age of 18—24
months, and 5-6 years after that every ten years.
The coverage of DPT basic immunization in
Jakarta based on Riskesdas 2013 is 79.1%. The
highest is between Banten (63.3%) and West Java
(71.5%) which are directly adjacent.?

The interval between the clinical onset and
hospitalization was >3 days in both clinical
diphtheria and confirmed diphtheria -cases.
Most of the data are unavailable in clinical and
confirmed cases of diphtheria. This may be
because  most  diphtheria carriers are
asymptomatic,2°-222¢ so patients do not realize
that people around them can transmit these
germs. However, the data is essential to support
the diagnosis of patients.

The anamnesis results showed that the
most common patient complaint was fever,
which was significantly associated with the
diagnosis of diphtheria (p<0.05). As with a
study in Andhra Pradesh, India, Meera found all
patients diagnosed with diphtheria complained
of fever. Most diphtheria patients feel pain
when swallowing.?-2 Sore throat, runny nose,
hoarseness, shortness of breath, chest pain,
palpitations, nausea, and vomiting are rarely
found in cases of diphtheria. In contrast to a
study in Andhra Pradesh, India Meera, most
diphtheria patients experience sore throat, runny
nose, nausea, and vomiting.2® These symptoms
are not specific because they are also found in
non-diphtheria disease. Test results (p>0.05).
In contrast to cough, which diphtheria patients
mostly feel. The chi-square test results showed
that the results were insignificant (p>0.05).
However, these symptoms are variations that
each diphtheria patient feels.

Clinical signs found that all patients suspected
of diphtheria had pseudomembranes. It was found
in all diphtheria patients, with the most locations
in the tonsils. Bleeding membranes were only
found in 6 cases, in contrast to the basic concept
that pseudomembranes in diphtheria bleed easily.
As many as 18.8% of cases also showed the form
of a membrane in the form of detritus, not thick
plaque. It may be due to the early phase of the
disease. Three out of 18.8% cases with detritus
membrane form also gave confirmatory results
for diphtheria examination, so caution must be
exercised in diagnosing diphtheria based on the
membrane shape.2°

Lymphadenopathy is found in most diphtheria
patients, while there was no relationship
between lymphadenopathy and the diagnosis of
diphtheria (p>0.05). "Bull neck" and snore are
primarily found in diphtheria patients. "Bull
neck” is one of the complications of diphtheria,
so these symptoms can help establish a clinical
diagnosis.?#332 The same applies to snore, which
occurs due to the "bull neck" experienced by
diphtheria patients. The chi-square test results
obtained p<0.05, so it can be concluded that
"bull neck" or snore patients as symptoms of
diphtheria. Research in Andhra Pradesh, India
Meera, proved that most "bull necks" were
found in patients diagnosed with diphtheria.>®
Meanwhile, snore was only found in patients
diagnosed with diphtheria. Soft tissue edema
(pseudomembrane) and enlarged lymph nodes
(lymphadenopathy) can cause a "bull neck."
This condition will block the airway, which is
characterized by the presence of snore.>'s

Conclusions

Diphtheria in pediatric patients often presents
with fever as a notable symptom. Furthermore,
complications such as "bull neck” and snore
are significant indicators and are closely linked
to the diagnosis of diphtheria. These clinical
manifestations can aid healthcare professionals
in promptly identifying and managing diphtheria
cases, especially during outbreaks. Recognizing
these symptoms early on is crucial for timely
intervention and reducing potential complications
associated with this infectious disease.

Conflict of Interest

We declare no conflict of interest in this study.

Global Medical and Health Communication, Volume 11 Number 2, August 2023



144 Nur Aliza et al.: Diphtheria Outbreak among Children in 2017-2018: a Single Centre Study in Indonesia

Acknowledgment

The author extends sincere gratitude to the
President Director and the entire staff of RSPI,
Prof. Dr. Sulianti Saroso, for granting permission
to publish this research. Special thanks are also to
the pediatric SMF, diagnostic assessment team,
and the medical records department of Sulianti
Saroso Infectious Disease Hospital, for their
invaluable support and contributions throughout
this study. The cooperation and dedication of all
involved were instrumental to completing this
research.

References

1. Soedarmo SSP, Garna H, Hadinegoro SRS,
Satari HI, editors. Buku ajar infeksi dan
pediatri tropis. 2" edition. Jakarta: Badan
Penerbit Ikatan Dokter Anak Indonesia;
2015.

2. Hadfield TL, McEvoy P, Polotsky Y,
Tzinserling VA, Yakovlev AA. The pathology
of Diphtheria. J Infect Dis. 2000;181(Suppl
1):S116—20.

3. Asher MI, Grant CC. Infections of the upper
respiratory tract. In: Taussig LM, Landau LI,
editors. Pediatric Respiratory Medicine. 2
edition. Philadelphia: Mosby Elsevier; 2009.
p. 453—80.

4. Tanz RR. Sore throat. In: Kliegman RM, Lye
PS, Bordini BJ, Toth H, Basel D, editors.
Nelson pediatric symptom-based diagnosis.
Philadelphia: Elsevier; 2018. p. 1—14.e2.

5. Hartoyo E. Difteri pada anak. Sari Pediatr.
2018;19(5):300—6.

6. Williams MM, Waller JL, Aneke JS, Weigand
MR, Diaz MH, Bowden KE, et al. Detection
and characterization of diphtheria toxin
gene-bearing  Corynebacterium  species
through a new real-time PCR assay. J Clin
Microbiol. 2020;58(10):e00639—20.

7. World Health Organization. Diphtheria:
WHO laboratory manual for the diagnosis
of diphtheria and other related infections
[Internet]. Geneva: World Health
Organization; 2010 [cited 2022 March
12]. Available from: https://cdn.who.int/
media/docs/default-source/immunization/
diphtheria_lab_manual_v2.pdf.

8. Gillespie SH, Hawkey PM. Principles and
practice of clinical bacteriology. 2™ ed.
Chichester: John Wiley & Sons; 2006.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Clarke KEN, MacNeil A, Hadler S, Scott C,
Tiwari TSP, Cherian T. Global epidemiology
of diphtheria, 2000—2017. Emerg Infect Dis.
2019;25(10):1834—42.

Clarke KEN. Review of the epidemiology of
diphtheria, 2000-2016. Atlanta: Centers
for Disease Control and Prevention;
2017 [cited 2022 May 6]. Available from:
https://terrance.who.int/mediacentre/
data/sage/SAGE_Docs_Ppt_Apr2017/10_
session_diptheria/Apr2017_session10_
diphtheria_2000-2016.pdf.

Kementerian Kesehatan Republik Indonesia.
Pemerintah optimis KLB difteri bisa teratasi
[Internet]. Jakarta: Kementerian Kesehatan
Republik Indonesia; 2018 [cited 2022 May 6].
Available from: https://www.kemkes.go.id/
article/view/18011500004/pemerintah-
optimis-klb-difteri-bisa-teratasi.html.
Epidemiology Surveillance Unit RSPI Prof.
Dr. Sulianti Saroso. Diphtheria surveillance
report. Jakarta: RSPI Prof. Dr. Sulianti
Saroso; 2018.

Parveen S, Bishai WR, Murphy JR.
Corynebacterium diphtheriae: diphtheria
toxin, the tox operon and its regulation
by Fe**-activation of apo-DtxR. Microbiol
Spectr. 2019;7(4):gpp3-0063-2019.

Sharma K, Das S, Goswami A. A study on
acute membranous tonsillitis, its different
etiologies and its clinical presentation in a
tertiary referral centre. Indian J Otolaryngol
Head Neck Surg. 2022;74(Suppl 3):4543-8.
Sharma NC, Banavaliker JN, Ranjan R,
Kumar R. Bacteriological and epidemiological
characteristics of diphtheria cases in and
around Delhi-a retrospective study. Indian J
Med Res. 2007;126(6):545—52.

Murhekar M. Epidemiology of diphtheria
in India, 1996—2016: implications for
prevention and control. Am J Trop Med Hyg.
2017;97(2):313-8.

Lumio J. Studies on the epidemiology
and clinical characteristics of diphtheria
during the Russian epidemic of the 1990s
[Internet]. Helsinky: University of Tampere;
2003 [cited 2022 March 23]. Available
from: https://trepo.tuni.fi/bitstream/
handle/10024/67110/951-44-5750-1.pdf.
Puspitasari D, FErnawati, Husada D.
Gambaran klinis penderita difteri anak di
RSUD dr. Soetomo. J Ners. 2012;7(2):136—
41.

Global Medical and Health Communication, Volume 11 Number 2, August 2023



Nur Aliza et al.: Diphtheria Outbreak among Children in 2017—2018: a Single Centre Study in Indonesia

19.

20.

21.

22,

23.

24.

25.

Kole AK, Roy R, Kar SS, Chanda D. Outcomes
of respiratory diphtheria in a tertiary referral
infectious disease hospital. Indian J Med Sci.
2010;64(8):373-7.

Truelove SA, Keegan LT, Moss WJ, Chaisson
LH, Macher E, Azman AS, et al. Clinical and
epidemiological aspects of diphtheria: a
systematic review and pooled analysis. Clin
Infect Dis. 2020;71(1):89—97.

Wagner KS, White JM, Crowcroft NS, De
Martin S, Mann G, Efstratiou A. Diphtheria
in the United Kingdom, 1986—2008: the
increasingrole of Corynebacteriumulcerans.
Epidemiol Infect. 2010;138(11):1519—30.
World Health Organization. Diphtheria
[Internet]. Geneva: World Health
Organization; 2018 [cited 2022 January
25]. Available from: https://cdn.
who.int/media/docs/default-source/
immunization/vpd_surveillance/vpd-
surveillance-standards-publication/
who-surveillancevaccinepreventable-04-
diphtheria-r2.pdf.

Centers for Disease Control and Prevention.
Diphtheria [Internet]. Atlanta: Centers for
Disease Control and Prevention; 2020 [cited
2022 March 23]. Available from: https://
www.cde.gov/diphtheria/index.html.

Pusat Pendidikan dan Pelatihan Tenaga
Kesehatan, Kementerian Kesehatan Republik
Indonesia. Buku ajar imunisasi. 2™ printing.
Jakarta: Pusat Pendidikan dan Pelatihan
Tenaga Kesehatan, Kementerian Kesehatan
Republik Indonesia; 2015.

Badan Penelitian dan Pengembangan
Kesehatan, Kementerian Kesehatan
Republik Indonesia. Riset kesehatan dasar
(Riskesdas) 2013. Jakarta: Kementerian
Kesehatan Republik Indonesia; 2013 [cited
2022 January 30]. Available from: https://

26.

27.

28.

29.

30.

31.

32.

145

repository.badankebijakan.kemkes.go.id/id/
eprint/4467/1/Laporan_riskesdas_2013_
final.pdf.

Jané M, Vidal MJ, Camps N, Campins
M, Martinez A, Balcells J, et al. A case of
respiratory toxigenic diphtheria: contact
tracing results and considerations following
a 3o0-year disease-free interval, Catalonia,
Spain, 2015. Euro Surveill. 2018;23(13):17-
00183.

Arfijanto MV, Mashitah SI, Widiyanti P,
Bramantono. A patient with suspected
diphtheria. IJTID. 2010;1(2):69—76.

Meera M, Rajarao M. Diphtheria in Andhra
Pradesh-a clinical-epidemiological study. Int
J Infect Dis. 2014;19:74-8.

Kandi V, Vaish R. Diphtheria or streptococcal
pharyngitis: a case report highlighting the
diagnostic dilemma in the post-vaccination
era. Cureus. 2019;11(11):€6190.

World Health Organization. Operational
protocol for clinical management of
diphtheria. Geneva:  World  Health
Organization; 2017 [cited 2022 February 10].
Available from: https://www.who.int/docs/
default-source/documents/publications/
operational-protocol-for-clinical-
management-of-diphtheria.pdf.

ArguniE, Karyanti MR, Satari HI, Hadinegoro
SR. Diphtheria outbreak in Jakarta and
Tangerang, Indonesia: epidemiological and
clinical predictor factors for death. PLoS
One. 2021;16(2):€0246301.

Quick ML, Sutter RW, Kobaidze K,
Malakmadze N, Strebel PM, Nakashidze R,
et al. Epidemic diphtheria in the Republic
of Georgia, 1993—1996: risk factors for fatal
outcome among hospitalized patients. J
Infect Dis. 2000;181(Suppl 1):S130-7.

Global Medical and Health Communication, Volume 11 Number 2, August 2023



Global Medical and Health Communication

GMHC. 2023;11(2):146-151

Online submission: https://ejournal.unisba.ac.id/index.php/gmhe
PISSN 2301-9123 | eISSN 2460-5441

DOL: https://doi.org/10.29313/gmhec.v11i2.10964

RESEARCH ARTICLE

Indoxyl Sulfate Levels and Its Relation with Executive Function in
Routine Hemodialysis Patients

Yuliarni Syafrita,' Restu Susanti,* Syarif Indra*, Harnavi Harun?
'Department of Neurology, Faculty of Medicine, Universitas Andalas, Padang, Indonesia,
2Department of Internal Medicine, Faculty of Medicine, Universitas Andalas, Padang, Indonesia

Abstract

Executive function is a crucial cognitive domain that can be adversely affected by various toxic substances, including
the uremic toxin indoxyl sulfate. Although it's known that indoxyl sulfate has harmful effects on intra or extra-
kidney organs, its impact on executive function remains unclear. This study aimed to evaluate indoxyl sulfate
levels in patients with chronic kidney disease (CKD) undergoing hemodialysis and to understand its correlation
with executive function impairments. This observational cross-sectional study was conducted at the Dr. M. Djamil
General Hospital Padang Hemodialysis Unit from March to July 2022; 60 patients undergoing hemodialysis and
20 healthy controls participated. Executive function was assessed using the Trail Making Test B (TMT-B). Indoxyl
sulfate levels were quantified using an ELISA assay with the Assay Genie kit. The Mann-Whitney test set statistical
significance at a p<0.05. The average age of the subjects was 51.4+11.4 years, with 53% being male. The mean
indoxyl sulfate levels were considerably higher in the CKD group (118.79 ng/ml, range: 11—1,709 ng/ml) compared
to the control group (6.028+1.829 ng/ml), with a significant difference (p<0.001). Impaired executive function was
observed in 75% of the CKD patients. The average indoxyl sulfate level was 165.12 ng/ml (range: 29—1,709 ng/ml) in
the impaired executive function group and 71.22 ng/ml (range: 11—333 ng/ml) in the group with normal executive
function, indicating a significant difference (p=0.013). Patients with CKD undergoing hemodialysis exhibit elevated
serum indoxyl sulfate levels compared to healthy individuals. Moreover, CKD patients with impaired executive
function have notably higher indoxyl sulfate levels than those with normal executive function. Further research is

needed to elucidate the mechanistic links between indoxyl sulfate and cognitive impairments.

Keywords: Executives renal functions, hemodialysis, indoxyl sulfate

Introduction

Chronic kidney disease (CKD) is often associated
with a spectrum of neurological disorders, one
of the most notable being cognitive impairment.
It has been observed that CKD patients face
a heightened risk of cognitive dysfunction
when compared to the general population,
with the likelihood of cognitive decline rising
as renal function deteriorates.! One of the
most critical aspects of cognitive processes is
executive function, which is central to diverse
problem-solving tasks and achieving complex
goals. Given its rapid evolution as a cognitive
domain, executive function becomes particularly
susceptible to impairments from structural or
metabolic abnormalities in the brain. A study by
Sanchez-Fernandez et al.2 highlighted discernible
differences in the executive functions between
CKD patients on hemodialysis (HD) and healthy
controls.

While CKD has many complications, these

aren't solely attributable to underlying diseases.
A significant contributor to these complications
is the accumulation of uremic toxins owing to
the kidney's compromised filtration capacity.
Indoxyl sulfate stands out among these uremic
toxins.? Indoxyl sulfate is primarily excreted via
secretion in the kidney tubules in individuals with
healthy kidney function. However, hemodialysis
machines need to catch up in replicating this
intricate process. Hemodialysis is chiefly
effective in clearing indoxyl sulfate forms that
remain soluble and unbound to plasma proteins,
allowing them to traverse the dialysis membrane.
Since the clearance rate of dialysis is significantly
subpar compared to a fully functioning kidney,
there's a marked buildup of indoxyl sulfate in the
plasma over time.+°

Indoxyl sulfate has been implicated in many
pathologies, from kidney and vascular diseases
to bone disorders and central nervous system
ailments. Research by Kuo et al.” provided
evidence suggesting that the unbound, accessible
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form of indoxyl sulfate present in plasma might
be linked to cognitive dysfunction. Yet, the
influence of indoxyl sulfate when complexed with
other proteins remains obscure.

While numerous studies have underscored
the potentially harmful effects of uremic toxins,
including indoxyl sulfate, on cognitive health,®
the specific contribution of indoxyl sulfate
to executive function anomalies in patients
subjected to hemodialysis has yet to be extensively
probed. This investigation sought to elucidate
the association between serum indoxyl sulfate
concentrations and compromised executive
function in individuals routinely undergoing
hemodialysis. A distinctive feature of this research
was its focus on discerning how the concurrent
presence or absence of depression in these
patients could modulate the said relationship.

Methods

This comparative observational study was
conducted at the Dr. M. Djamil General Hospital
Padang Hemodialysis Unit. The study targeted
chronic kidney disease patients who underwent
hemodialysis from March to July 2022.

Sixty patients were recruited for the study
and met the inclusion and exclusion criteria.
Additionally, 20 healthy individuals were
included as control subjects due to the absence
of baseline data on indoxyl sulfate levels in a
typical healthy population. Notably, all selected
patients were beneficiaries of health insurance
protection, ensuring that they did not bear any
financial burdens due to their participation. The
hemodialysis regimen was standardized, with
each patient undergoing the procedure twice
weekly.

The Research Ethics Committee of the Faculty
of Medicine, Universitas Andalas, reviewed and
approved the study protocol under reference
number 888/UN.16.2/KEP-FK/2022.

The neuropsychological tool Trail Making
Test B (TMT-B) evaluated participants’ executive
functions. This assessment was conducted one
hour before their hemodialysis session to ensure
patients were in an optimal state. In TMT-B,
patients were instructed to sequentially connect
numbers and corresponding letters displayed on
the test sheet. Before the official test, participants
underwent a brief practice session. Executive
function was deemed normal if a participant
could complete the TMT-B in under 80 seconds
(for those below 55 years) or within 120 seconds

(for those aged 55—69 years).

The depression status of the participants
was ascertained using the Patient Health
Questionnaire 9 (PHQ-9).° This tool generates
a score between 0 and 27. A score exceeding 4
indicated the presence of depression, while a
score of 4 or below was indicative of its absence.

Venous blood samples (approximately five
ml) were collected from participants and placed
in vacutainer tubes. These samples were then
centrifuged at speeds between 2,000 and 3,000
rpm for a duration of 20 minutes. The resulting
serum was transferred to microtubes and stored
at —80°C. Once all samples were amassed, indoxyl
sulfate concentrations were determined using an
enzyme-linked immunosorbent assay (ELISA)
reader, with the Assay Genie ELISA kit employed
for the assay.

Results

A total of 80 participants were involved in the
study, consisting of 60 patients with chronic
kidney disease undergoing routine hemodialysis
and 20 healthy control subjects. The age range
for hemodialysis patients was between 21 and 69
years. These patients had been on hemodialysis
for a period ranging from 6 to 108 months.
The average age of the hemodialysis patients
was 51.4+11.4 years. Males constituted 53% of
the patient group, slightly outnumbering the

Table 1 Baseline Data of Research

Subjects

Characteristics n=60 (%)
Age (years)

<50 26 (43)

250 34 (57)
Gender

Male 32 (53)

Female 28 (47)
Underlying disease

Hypertension 48 (80)

Diabetes mellitus 4 (7)

None 8 (13)
Result of PHQ-9

Depression 37 (62)

Normal 23 (38)
TMT-B

Impaired 45 (75)

Normal 15 (25)
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Table 2 Relationship between Baseline Characteristics with Impaired Executive

Function
Executive Function
Variables Impaired Not Impaired p
n=45 n=15

Age (years)
<50 24 5 0.179
>50 21 10

Gender
Male 23 9 0.550
Female 22 6

Education level (years)
<9 14 0 0.013
29 31 15

Hypertension
Yes 35 13 0.456
Normal 10 2

Diabetes mellitus
Yes 3 1 1.000
Normal 42 14

Depression
Yes 26 11 0.283
Normal 19 4

females. The most common underlying disease
is hypertension. Depression was found in 61% of
the patients, and impaired executive function in
75% (Table 1).

From Table 2, there was a significant
relationship between educational level and
impaired executive function (p=0.013, p<0.05),
and there was no association of other baseline
characteristics with executive dysfunction
(>0.05).

The average indoxyl sulfate level for the
patients was 118.79 ng/ml, with a range spanning
from 11 ng/ml to 1,709 ng/ml. The intermediate
indoxyl sulfate level in the healthy control group
was 6.028+1.829 ng/ml). The difference in
indoxyl sulfate levels between the CKD patients
and healthy controls was statistically significant

(p<0.001), where the level of indoxyl sulfate in
the case group was around 19 times that of the
control group (Table 3).

Impaired executive function was observed
in 75% of the patient group, represented by
45 individuals (Table 1). When comparing the
indoxyl sulfate levels in the impaired executive
function group, the average level was 165.12
ng/ml, ranging from 29 ng/ml to 1,709 ng/ml.
The average level in the not-impaired executive
function group was 771.22 ng/ml, varying between
11 ng/ml and 333 ng/ml. There was a significant
difference in indoxyl sulfate levels between the
impaired and without executive function with
p=0.013 (p<0.05, Table 4). The results indicate
that hemodialysis patients exhibited significantly
higher indoxyl sulfate levels than healthy

Table 3 Difference of Indoxyl Sulfate Level in Case and Control Groups

Groups
Variable Control Case p
n= 20 n=60
Indoxyl sulfate 6.028+1.829 118.79 (11—1,709) <0.001
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Table 4 Differences Between Indoxyl Sulfate Level in Impaired and Without Executive

Function in Hemodialysis Patients

Executive Function

Variable Impaired Without Impaired p
(n =45) (n=15)
Indoxyl sulfate 165.12+(29-1,709) 71.22 (11—333) <0.013

controls. Furthermore, those with impaired
executive function showed markedly elevated
levels of indoxyl sulfate when contrasted with
patients showcasing normal executive functions.

Discussion

Chronic kidney disease (CKD) is characterized
by persistent renal abnormalities, such as a
glomerular filtration rate (GFR) of below 60 ml/
min/1.73 m?, albuminuria lesser than 30 mg per
24 hours, or visible signs of kidney damage (like
hematuria or structural anomalies) persisting for
more than three months.*

Cognitive impairment is frequently observed
in CKD patients.’*2 The risk of cognitive deficits
in CKD patients is notably higher than in
the general population.’® As kidney function
deteriorates, the likelihood of cognitive
dysfunction rises.’* Numerous uremic toxins,
including uric acid, parathyroid hormone, and
indoxyl sulfate, have been implicated in cognitive
anomalies.?151¢

Executive function embodies an intricate
interplay of goal-oriented behavioral processes,
tightly interwoven with the prefrontal cortex's
structure.” Among CKD patients, executive
function is a particularly vulnerable cognitive
domain, with significant deficits observed even
in hemodialysis recipients. Research by Kurella
Tamura et al.® in 2017 and corroborated by
Murthy and Shukla*® in 2020 underscores the
vulnerability of executive function in CKD
patients.

In our study, indoxyl sulfate levels in
hemodialysis patients were markedly elevated—
almost 19-fold compared to the control group.
This elevation underscores the inefficiency of
hemodialysis in removing indoxyl sulfate from the
bloodstream. Indoxyl sulfate's extensive protein
binding makes its clearance via hemodialysis
exceptionally  challenging.2® Conventional
treatments show that indoxyl sulfate clearance

significantly lags behind ureas.>

These heightened levels of indoxyl sulfate in
dialysis patients—sometimes reported to be up
to 80 times higher than in healthy controlsz*—
have grave implications for cognitive health. The
impaired renal transport mechanisms in CKD
facilitate the accumulation of indoxyl sulfate in
the brain. Its neurotoxic effects, accelerated by
vascular calcification and aging, are hazardous
for dementia patients.

Extensive research has outlined indoxyl
sulfate's harmful effects on renal and extrarenal
organs. Elevated indoxyl sulfate has been linked
to declining glomerular (filtration rates,>3%4
enhanced coronary atherosclerosis,? and more.

A significant finding of our study was the
correlation between heightened indoxyl sulfate
levels and impaired executive function in
hemodialysis patients. While several factors can
influence executive function, our results suggest
a significant role of indoxyl sulfate levels in
shaping the cognitive landscape of CKD patients
on hemodialysis.

Conclusions

CKD patients on routine hemodialysis exhibit
substantially elevated serum indoxyl sulfate
levels compared to a healthy cohort. Among these
patients, those with compromised executive
function have even higher indoxyl sulfate
concentrations.
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Abstract

TGF-B and VEGF are vital in cell proliferation and regeneration, as evidenced in processes like wound healing.
The leaves of Moringa oleifera Lam exhibit anti-inflammatory and cell regenerative properties that may facilitate
the transition from the inflammatory to the proliferative phase, enhancing wound repair. This research sought to
discern the potential of orally administered moringa leaf extract in augmenting systemic wound healing, focusing
on TGF-f3 and VEGF serum as in vivo molecular markers. This research was conducted at the Animal Laboratory
of the Faculty of Medicine, Universitas Padjadjaran, and the Laboratory of Molecular Genetics, Universitas
Padjadjaran, from January to March 2022. We divided thirty Swiss Webster mice into two categories: healthy and
wound-treated. Wounded mice received 100 mg/kgBW Na CMC as a negative control, 500 mg/kgBW zinc syrup
as a positive control, and M. oleifera leaves ethanol extract (MOLE) in doses of 280 and 560 mg/kgBW orally from
day 3 to day 6. Wound progression was documented and measured on days 0, -1, -3, and -6. Day-6 blood samples
were obtained, and TGF-f and VEGF serum levels were gauged using ELISA. Results from day 6 revealed that
wound coverage in the 280 and 560 mg/kgBW MOLE groups was 13.76+5% and 13.38+4%, respectively. These
percentages notably surpassed that of the negative control group (p=0.005). However, the TGF-3 and VEGF serum
levels in the MOLE-treated groups did not differ significantly from the negative control (p=0.081 and p=0.149,
respectively). Thus, the study concludes that while MOLE expedites wound closure, it does so without the systemic
involvement of TGF-f and VEGF in vivo.

Keywords: Moringa oleifera leaves extract, TGF-, VEGF, wound healing

Introduction

Wounds are defined as a loss or damage of
body tissue due to a sharp or blunt trauma,
temperature changes, chemical exposure, or
electric shock.! They cause damage to the skin
due to loss of epithelial tissue continuity, with
or without loss of other underlying tissues, such
as muscles, bones, blood vessels, and nerves.?
According to the National Health Service (NHS),
the annual prevalence of injuries in the United
Kingdom increased by 71% between 2012/2013
and 2017/2018.3 There is no epidemiology data
on wounds in Indonesia. Still, it can be estimated
that they are almost the same in number. The
wounds that are difficult to heal affect the health
costs incurred.* Wound healing treatments
optimize controllable healing factors, such as
infection clearance, mechanical protection, and
nutritional support.5

Wound healing is a dynamic and complex
process in response to injury. The skin cells are

activated to promote healing by attracting other
cells and substances from different body parts.
The healing process has four overlapping phases:
hemostasis, inflammatory proliferative, and
remodeling. The inflammatory phase begins in
24 hours, lasting three days after wound onset.5
In the proliferative phase, granulation tissue is
formed by transforming growth factor p (TGF-3)
and vascular endothelial growth factor (VEGF).°
Some wound healing processes involve these
factors, including inflammation, stimulation
of angiogenesis, the proliferation of fibroblast,
synthesis, and deposition of collagen, and
remodeling of new extracellular matrix (ECM).
Additionally, an increase in these factors on day
6 of onset accelerates wound closure, seven, and
the disruption of this signaling causes impaired
healing. Wound healing disorders are abnormal
scarring or chronic injuries characterized by
itching and pain. They may cause functional
impairment, aesthetic, and psychological
problems, leading to decreased quality of life.®
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Synthetic and natural medicines accelerate
wound healing, and tropical regions rich in
biological resources can be used as herbal
medicines, including Moringa oleifera Lam,
which has a high economic value and spread
in many tropical and subtropical regions.
Moringa has a range of medicinal uses with
high nutritional value.® The leaves contain
beta-carotene, vitamin C, vitamin E, flavonoids
including quercetin, kaempferol, vicenin-2, and
natural antioxidants. Therefore, they are reported
to improve various biological functions, including
anti-inflammatory, antimicrobial, anti-cancer,
and wound healing properties.’® The flavonoids
increase the growth factor required for wound
healing, such as epidermal growth factor (EGF),
transforming growth factor a (TGF-a), TGF-3,
platelet-derived growth factor (PDGF), VEGEF,
and fibroblast growth factor (FGF), making it
faster. These benefits accelerate the inflammatory
phase, resulting in an earlier proliferative phase
and faster healing.>"* Histologically, the wound
tissue of rats given Moringa leaves showed
increased growth, proliferation, and migration of
fibroblasts in palatal wounds." The diabetic rat
group given Moringa leave aqueous extract orally
demonstrated faster wound healing by increasing
the inflammatory substance.* However, the
proliferative effect of Moringa leaves on the levels
of TGF- and VEGF has not been elucidated well
before. This study aimed to investigate the ability
of oral Moringa leave extract to improve the
wound healing process systemically using TGF-f3
and VEGF serum as molecular targets.

Methods

A laboratory experiment with a case-control
design was conducted at the Animal Laboratory
of the Faculty of Medicine, Universitas
Padjadjaran, and the Laboratory of Molecular
Genetics, Universitas Padjadjaran, from January
to March 2022. This study was approved by the
Research Ethics Committee, Faculty of Medicine,
Universitas Padjadjaran, with Protocol No. 1064/
UN6.KEP/ EC/2021.

Swiss Webster (Mus musculus) male mice
from the Institut Teknologi Bandung, aged 5—10
weeks and weighing 20—25 grams, were used and
adapted for at least seven days before the study.
The exclusion criteria include weight loss >10%
during the adaptation period, death, or illness.
Mice were housed in polypropylene cages at 22°C

with a 12-hour light and dark cycle and ad libitum
access to water and pallets.

The Moringa leaves powder (PT Moringa
Organik Indonesia, Blora, Indonesia) is a fine
powder (500 mesh) that contains 100% organic
Moringa leaves without additives, which,
based on laboratory tests, contains minerals,
beta carotene, thiamine, riboflavin, niacin,
pyridoxine, biotin, ascorbic acid, cholecalciferol,
tocopherol, vitamin K, amino acids, polyphenols,
oleic acid, zeatin, folic acid, and chlorophyll. The
Moringa leaves powder was extracted using the
maceration method with 96% ethanol (Merck,
Rahway, NJ, USA) and water in a 1:3 ratio for
24 h and then filtered. This process was repeated
three times. The entire filtrate was homogenized
and evaporated in a rotatory evaporator until it
was one-third of the initial volume. The filtrate
was frozen at —20°C for 24 hours and dried
further using the freeze-drying method until it
turned into a greenish concentrate. The extract
was kept in the refrigerator until treatment use.
The ethanol extract was dissolved in 1% Na CMC
for oral administration.

The mouse on the left side was wounded after
the fur was shaved and the skin was disinfected
using 70% alcohol. Then, an intraperitoneal
injection of 10 ul/gBW ketamine/xylazine
solution (1:1:8) was used to anesthetize the mice.
Furthermore, a punch biopsy with a diameter
of 5 mm and a depth of 2 mm was used to make
a wound, which was treated according to the
procedure.’s

The mice were divided into five groups,
containing six mice each. Group 1 was
unwounded and received Na CMC (PT Anggana
Catur Prima, Jakarta, Indonesia) at 100 mg/kg
BW. Groups 2 and 3 were wounded and treated
with 100 mg/kgBW Na CMC and 500 mg/kgBW
zinc syrup (PT Darya-Varia Laboratoria Tbk,
Jakarta, Indonesia), representing the normal,
positive and negative controls, respectively.'®
Meanwhile, groups 4 and 5 were wounded and
treated with M. oleifera leaves ethanol extract
(MOLE) with a dose of 280 and 560 mg/kgBW
mixed with 1% Na CMC, respectively, given orally
each day from day-3 to -6." The wound area was
photographed on day-o, -1, -3, and -6 using an
iPhone 11 Pro camera (Apple, Cupertino, CA,
USA), then analyzed with ImageJ version 1.53k
(National Institute of Health, Bethesda, MD,
USA) was used to quantify the wound area. The
wound area percentage was calculated using the
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formula described as the initial wound area minus
the current, divided by the initial in percent, and
then the wound area percentage between groups
on day six was compared.

The mice were anesthetized and sacrificed on
day 6, and the blood was collected using cardiac
puncture. Then, the blood was centrifuged at
1,000 x g for 15 minutes to assemble the serum.
Furthermore, the enzyme-linked immunosorbent
assay (ELISA) kit was used to measure the
TGF-B and VEGF serum levels based on the
manufacturer's instructions (EliKineTM Kits,
Abbkine Scientific Co., Ltd, Wuhan, China, cat.
no. KET7014 and KET7016, respectively).

The data were analyzed for the normality
distribution using the Shapiro-Wilk normality
test. A normally distributed data set was
analyzed using one-way analysis of variance
(ANOVA), followed by the Bonferroni post
hoc test. Meanwhile, Kruskal-Wallis analysis
was used when the data was not normally
distributed, followed by the Mann-Whitney test.
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The differences were statistically significant at
p<0.05. Statistical analyses were performed
using SPSS for Windows software version 20
(IBM, Armonk, NY, USA).

Results

The wound healing process for all groups was
followed by visual monitoring of the wound size
at day o, -1, -3, and -6 (Figure 1), which was then
measured and analyzed under ImageJ. On day
0, -1, and -3, the mean wound area of the group
treated with MOLE at doses of 280 and 560 mg/kg
was not significantly different from the negative
control group (p>0.05). The mean area of wounds
on day 6 in the positive control group had a lower
percentage (p=0.018) than the opposing group,
constituting 13.62+4% vs 21.93+5%, respectively.
Similarly, in groups treated with 280 and 560
mg/kgBW MOLE, there was a lower percentage
of wound area compared to the negative control
group, accounting for 13.76+5% and 13.38+4%
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Figure 1 Photographically Recorded the Wound Area on Days o, 1, 3,

and 6 after Wounding

Note: The wound areas in 280 mg/kgBW MOLE and 560 mg/kgBW MOLE on days 1 and
3 were slightly smaller than in the negative control and showed significantly smaller

wound areas than in the negative control on day 6
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vs 21.93+5% (p=0.021, p=0.015, respectively).
However, the groups treated with MOLE were
insignificantly statistical compared to the
positive control group, 13.76+5% and 13.38+4%
vs 13.62+4%, respectively (p=1.000), indicating
that both doses had a similar effect to the positive
group, as shown in Figure 2.

In the positive control group, the mean TGF-f3
serum level was higher than the negative and
normal control group, 178.2 pg/ml vs 121.4 pg/ml
and 98.2 pg/ml (p=0.674, p=0.124, respectively).
Meanwhile, in groups treated with 280 mg/
kgBW MOLE, it was lower than the positive
and negative control, generating 101.2 pg/ml
versus 178.2 pg/ml and 121.4 pg/ml (p=0.157,
p=1.000, respectively), though higher than the
normal control group, 101.2 pg/ml vs 98.2 pg/ml,
(p=1.000). A similar result was obtained at a dose
of 560 mg/kgBW, generating 118.2 pg/ml vs 178.2
pg/ml and 121.4 pg/ml, when compared to the
positive and negative control (p=0.541, p=1.000
respectively), but higher than the normal control
group, 118.2 pg/ml vs 98.2 pg/ml (p=1.000) as
indicated in Figure 3.

The median VEGF serum level in the normal
group was higher than the negative and positive
control group, producing 171.6 pg/ml vs 96.7
pg/ml and 67.9 pg/ml (p=0.262, p=0.078,
respectively). In groups treated with 280 mg/
kgBW MOLE, it was lower than the normal,
negative, and positive control, generating 59.5
pg/ml vs 171.6 pg/ml, 96.7 pg/ml, and 67.9 pg/
ml (p=0.016, p=0.200, p=0.522, respectively).

100 -~ Negative control

& Positive control
-4 280 mg/kgBW MOLE
¥ 560 mg/kgBW MOLE

Wound Area (%)
()]
o

Day

Figure 2 The Average Wound Area
Percentage in Mice Treated with
Moringa oleifera Leaves Extract

Note: 'p<0.05 negative control vs positive
control and MOLE groups. Data were presented
as mean+SD, n=6 for each group

Also, at a dose of 560 mg/kgBW, the serum level
decreased compared to the normal and negative
control, yielding 72.2 pg/ml vs 171.6 pg/ml and
96.7 pg/ml (p=0.150, p=0.749, respectively), but
higher than the positive control group, 72.2 pg/
ml vs 67.9 pg/ml (p=1.000). Hence, there was
no significant difference in VEGF expression
in groups treated with 280 and 560 mg/kgBW
MOLE, 59.5 pg/ml, and 72.2 pg/ml (p=0.262), as
indicated in Figure 4.

Discussion

Skin trauma is shared globally, and studies
have shown that more than one million people
experience skin injuries yearly. Therefore,
effective drugs with low side effects are required
urgently.®® The M. oleifera leaves ethanol extract
(MOLE), with its flavonoid compounds, is a novel
candidate for skin wound healing with minimum
side effects.?

The gross wound size (Figure 1) significantly
reduced after oral MOLE administration and
was accompanied by a dose-dependent wound
area reduction (Figure 2). This was in line
with a previous study, where topical MOLE
accelerated excisional wound healing in diabetic
rats by reducing wound size, increasing wound
contraction and tissue regeneration, down-
regulating inflammatory mediators, antibacterial
activity, and regulating VEGF angiogenic
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Figure 3 Serum TGF-f3 Levels
Note: serum TGF-f levels were measured using
the ELISA method from serum samples
obtained on day 6 in mice treated with Moringa
oleifera leaf extract. Data were presented as
mean+SD (n=6)
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Figure 4 Serum VEGF Levels

Note: serum VEGF levels were measured using
the ELISA method from serum samples
obtained on day 6 in mice treated with Moringa
oleifera leaves extract. Data were presented as
median (n=6)

markers.?° There was no significant difference in
the percentage of wound contraction between the
positive and MOLE groups. Hence, MOLE can be
an alternative to wound healing therapy.

Skin  re-epithelialization = begins after
injury, as growth factors are released by cells
to induce keratinocytes, macrophages, and
fibroblasts proliferation and migration into
the wound space. TGF-f plays a critical role by
directing inflammatory cells into the wound,
accelerating ECM deposition and granulation
tissue formation, and increasing the expedition
of collagen type 1 to replace type 3 during the
inflammation, proliferation, and remodeling
phase, respectively. Meanwhile, VEGF is the
angiogenetic factor regulated to promote
angiogenesis and revascularization. Therefore,
MOLE accelerates wound healing through TGF-f3
and VEGF signaling pathways.2*

The presence of vicenin-2 and quercetin in
MOLE increases the expression of TGF-f and
VEGF by activating the critical transcription
factor of the VEGF gene, hypoxia-inducible
factor 1a (HIF-1a), reducing the expression of
MMP-2, MMP-9, cathepsin. B, and cathepsin
K, and increasing tissue inhibitory MMP-1 gene
expression.?+?? In this study, the increase in

TGF-f levels in the dosage groups of MOLE was
insignificant compared to the negative and the
positive control groups (Figure 3) because MOLE
acts locally in the wound.?24 A previous study
showed that the expression of TGF-f in injuries
treated with topical lavender oil increased
significantly compared to the control.?

The VEGEF levels decreased in the wounded
group compared to the average (Figure 4). When
a wound occurs on the skin of a healthy human,
there is a spike in the local VEGF expression in
response to hypoxia and local inflammation
conditions.?® The results were inconsistent with
the previous study, where topical administration
of Callicarpa nudiflora showed increased VEGF
serum levels in rats with scald wounds.?” In
another study, using curcumin ointment for
skin ulcers in a diabetic rat showed higher VEGF
expression compared to the control group.?®
However, other studies demonstrated that oral
MOLE reduces VEGF expression in Wistar rats
because the isothiocyanates in the leaves lower
the amount of VEGF through inhibitory pathways
in the transcription of hypoxia-inducible
factor (HIF).>® Flavonoid-based compounds
in Moringa leaves and seed residue extracts,
such as isoquercetin, zeatin, rutin, quercetin,
[B-sitosterol, caffeoylquinic acid, and kaempferol,
have potential antiangiogenic activity. These
compounds act as inhibitors of CaN, blocking
the CalN/NFAT pathway, which promotes cancer
growth, migration, as well as angiogenesis, and
suppresses angiogenesis.s°

Other active substances play a role in the
wound-healing process. Further studies should
be conducted using flavonoids from Moringa leaf
extract (quercetin, kaempferol, and vicenin-2)
for wound healing. This study also did not
perform histological research to confirm the
fibroproliferative effect of Moringa leaf extract.
Therefore, a histological examination is necessary
to determine the number of fibroblasts and
the level of granulation tissue formation in the
wound. It is also suggested to measure VEGF and
TGF-f protein levels in wound tissue to confirm
the effect of Moringa leaf extract in the local
wound area.

Conclusions
MOLE improves wound closure macroscopically,

and the results showed that it is a promising
alternative for therapy. However, MOLE may not
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affect systemic TGF-p and VEGF levels. Further
studies are required to examine the histology
of fibroblast cells and VEGF and TGF-f3 protein
levels in wound tissue.
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