


TABLE OF CONTENT

Invited Article:
Benign Prostatic Hyperplasia (BPH): A Comprehensive Analysis of the Malaise and Summarizing
Possible Management Options through Phytotherapeutic Agents ............................................................    81-88
Shan Sasidharan, Kumarapillai Parameswaran Srinivasakumar, Sandeep Poddar, Amiya Bhaumik,
Sreemoy Kanti Das, Hareendran Nair J

Research Articles:
Knowledge, Attitudes, and COVID-19 Prevention Practices of Healthcare Workers in Indonesia: A
Mobile-based Cross-sectional Survey ........................................................................................................    89-97           
Besral, Zulvi Wiyanti, Dion Zein Nurizin, Milla Herdayati, R Sutiawan, Martya Rahmaniati,
Popy Yuniar

Treatment Adherence and Incidence of Coronary Heart Disease in Type 2 Diabetes Mellitus Patients ..  98-104
Ahmad Sahlan Baniu, Rani Sauriasari, Woro Riyadina, Pradana Soewondo

Local Wisdom Enriching Complementary Feeding Practices during Disaster Situations in Indonesia ...  105-112         
Astuti, Happy Hayati, Fajar Tri Waluyanti, Dessie Wanda

Infarct Diameter for Predicting Cognitive Dysfunction in Ischemic Stroke Survivors in West
Nusa Tenggara, Indonesia .......................................................................................................................  113-119
Herpan Syafii Harahap, Setyawati Asih Putri, Yanna Indrayana, Hasan Amin, 
Fransisca Ika Mahardika

Muscle Dysmorphia in Fitness Center Members: Its Affecting Factors and Impacts ..............................  120-128
Deny Yudi Fitranti, Nurmasari Widyastuti, Etika Ratna Noer, Ayu Rahadiyanti, Fillah Fithra Dieny,
Rachma Purwanti, Dewi Kurnia Sandi, Widya Destikasari

Nationally accredited and indexed in SINTA-S1 by Ministry of Education and Culture
of the Republic of Indonesia & SCOPUS coverage years from 2016-present

Kesmas
Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal)

Volume 17, Issue 2, May 2022   p-ISSN  1907-7505
e-ISSN  2460-0601



TABLE OF CONTENT

Research Articles:
Determinants of the Coexistence Dual Form of Malnutrition in Pairs of Mother and Child
Aged 6–59 Months in Bogor District 2019 ............................................................................................   129-135
Maulina Dwi Krismanita, Triyanti, Ahmad Syafiq, Trini Sudiarti

Interprofessional Collaborative Practice and Health Workers Retention at Remote Primary
Healthcare: Case Study from Nusantara Sehat Team-based Program ...................................................    136-143
Prastuti Soewondo, Retno Pujisubekti, Ade Widyati Prastyani, Nurul Maretia Rahmayanti

The Influence of Intrapersonal Constraints on Travel Intention of People at High Risk from
COVID-19 during the New Normal ......................................................................................................    144-150
Dyah Widiyastuti, Ikasari Kusuma Wardhani

Zoom Fatigue during the COVID-19 Pandemic: Is it Real? .................................................................    151-156
Putri Winda Lestari, Adhila Fayasari

Diabetes Mellitus and Mortality among COVID-19 Patients in Jakarta, March-August 2020 ..............   157-164         
Endang Widuri Wulandari, Sudarto Rotnoatmodjo, Ngabila Salama

Kesmas
Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal)

Volume 17, Issue 2, May 2022 p-ISSN  1907-7505
e-ISSN  2460-0601

Nationally accredited and indexed in SINTA-S1 by Ministry of Education and Culture
of the Republic of Indonesia & SCOPUS coverage years from 2016-present



Kesmas
Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal)

Volume 17, Issue 2, May 2022 p-ISSN  1907-7505
e-ISSN  2460-0601

Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal) is a quarterly published
journal containing both research and invited review articles in the field of public health.

Editor in Chief
Dewi Susanna

International Editorial Board
Dumilah Ayuningtyas (Faculty of Public Health Universitas Indonesia, Indonesia)

Ahmad Syafiq (Faculty of Public Health Universitas Indonesia, Indonesia)
Zarfiel Tafal (Faculty of Public Health Universitas Indonesia, Indonesia)

Doni Hikmat Ramdhan (Faculty of Public Health Universitas Indonesia, Indonesia)
Ahmad Sulaeman (Faculty of Human Ecology Bogor Agricultural University, Indonesia)

Tris Eryando (Faculty of Public Health Universitas Indonesia, Indonesia)
Tri Yunis Miko Wahyono (Faculty of Public Health Universitas Indonesia, Indonesia)

Upik Kusumawati Hadi (Faculty of Veterinary Medicine Bogor Agricultural University, Indonesia)
Yodi Mahendradhata (Faculty of Medicine Gadjah Mada University, Indonesia)

Rajendra Prasad (Merit India Consultant Pvt Ltd, India)
Peter D Sly (Faculty of Medicine and Biomedical Science, University of Queensland, Australia)

Budi Haryanto (Faculty of Public Health, Universitas Indonesia, Indonesia)
Prathurng Hongsranagon (University of Chulalongkorn, Thailand)

Hidayatulfathi Othman (Faculty of Health Sciences, National University of Malaysia, Malaysia)
Don Eliseo Lucero-Prisno III (Xi’an Jiatong-Liverpool University, China)

Orawan Kaewboonchoo (Mahidol University, Thailand)
Dian Kusuma (Imperial College London, the United Kingdom)

Mellissa Withers (University of Southern California, the United State of America)
Jalaludin Bin Badrudin (University of New South Wales, Australia)

Managing Editor
Ella Ayu Septia Mustika

Web Programmer
Eddy Afriansyah

Nico Kurnia Pratama

Language Editor
Anandani Difratia Prihabida

Editorial Secretary
Ninez Dwiandra Sekarsari

Published by
Faculty of Public Health Universitas Indonesia

G301 Building G 3rd Floor 
Kampus Baru UI, Depok 16424 

Mobile Phone: +62815-1141-6600
E-mail: jurnalkm@ui.ac.id or jurnalkesmas.ui@gmail.com

Website: http://journal.fkm.ui.ac.id/kesmas



Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal) editorial team
accepts any criticism, feedback, and recommendation related to published articles and the progress
of the journal which can be submitted through e-mail: jurnalkesmas.ui@gmail.com. Please kindly
inform your name, affiliation, and address. We will publish the criticism, feedback, and recommen-
dation received on Reader Mail section in the next edition. We will provide an interesting souvenir
for the reader whose criticism/feedback/recommendation is published on the reader mail. Thank
you. (Editorial Team)

Every article published is charged an Article Processing Charge (APC) since Volume 16 Issue 3
(August 2021) of USD 450 (four hundred and fifty US dollar)

Please make a payment to the following account:
UNIVERSITAS INDONESIA BHPP

Bank BNI UI Depok
Account Number: 1273000568

Swift Code: BNINIDJA

Please send the receipt to:
Secretariat of Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal)

Faculty of Public Health Universitas Indonesia
G301 Building G 3rd Floor 

Kampus Baru UI, Depok 16424 
or e-mail: jurnalkm@ui.ac.id or jurnalkesmas.ui@gmail.com

READER MAIL

Dear Editorial Team, Authors, Viewers, Subscribers, and Readers
As a teenager, I am amazed by how Kesmas: Jurnal Kesehatan Masyarakat Nasional (National

Public Health Journal) Volume 17-1 provided the articles that are relatable to me. I first read the
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in Pregnant Woman: A Cross-Sectional Study” and discovered how the social construction of beauty
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there is similar research but with passive smokers in the café as the subjects. (Laksmita, Jakarta)
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Abstract
Benign prostatic hyperplasia (BPH) is a severe illness affecting middle-aged and geriatric male patients. This disease normally occurs at the age of 40 or
above and is also associated with sexual dysfunction. Alpha-blockers and 5α-reductase inhibitors are the preferred drugs practiced to treat BPH. However,
invasive surgical therapy remains the gold standard for managing the condition in the case of refractory and intricate BPH conditions. Due to the fear of sexual
dysfunction and the detrimental influence on their quality of life, most patients seek to avoid synthetic drugs and surgery. For this reason, several patients turn
to phytotherapy and other alternative therapies. The authors looked at the existing perceptions of epidemiology, etiology, and pathophysiology associated with
BPH in this review article. In addition, this article contained basic information on the pathological roles of inflammation in BPH and various diagnoses and
treatment options. It was well reported that the administration of medicinal herbs played a vital role in managing BPH. In recent years, many researchers
worldwide have reported the efficiency and safety of phytochemicals in managing numerous pathological disorders in-vivo and in-vitro conditions and the pre-
vention of illness.

Keywords: benign prostate hyperplasia, etiology, pathogenesis, pathophysiology, phytotherapy
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Introduction
Benign prostatic hyperplasia (BPH) is one of the most

prevalent illnesses affecting older men. It is the most
common cause of lower urinary tract symptoms (LUTS)
in men, causing a deterioration in the functioning of the
urinary system, heightened risk of urinary tract infec-
tions, and an increased risk of severe acute urinary reten-
tion. Approximately 50% of men aged 50 years are diag-
nosed with BPH conditions, and more than 90% of men
aged 80 years have BPH, with the most significant preva-
lence occurring among those aged between 70 and 79
years.1,2 BPH is a term that refers to a proliferative
process of the prostate’s cellular parts, an enlarged
prostate, or voiding dysfunction caused by prostatic en-
largement and bladder outlet blockage. It is a histological
term that describes proliferative processes in the stromal
and epithelial parts of the prostate gland.3 BPH condi-
tions usually develop in the periurethral and transition
zones of the prostate, and it causes an increase in prostate
dimensions and urethral blockage and finally results in
LUTS.2,4 Men suffering from BPH may experience severe

urination issues, as well as complications, such as recur-
ring renal failure and severe urinary tract infections.2 As
previously stated, BPH condition has a significant impact
on the aging male population; therefore, healthcare prac-
titioners should pay special attention when diagnosing
BPH to ensure better identification and the best treat-
ment to manage it effectively.

An important symptom associated with BPH is the
formation of hyperplastic nodules in the transition and
periurethral regions of the prostate gland. As shown in
Figure 1, the formation of hyperplastic nodules results in
prostate enlargement and, after that, invades the urethra.
This process eventually triggers a set of signs, very com-
monly known as LUTS. The three major kinds of LUTS
associated with BPH conditions are storage (this includes
urination urgency, urination frequency, nocturia, and
urine incontinence), voiding (which provides for reduced
flow of urine and a strong sense of incomplete emptying
after urination), and post-void dribbling (Table 1 ).5 Vali -
da ted questionnaires recommended by the International
Prostate Symptom Score or the American Urological
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Association (AUA) symptom score are the best means of
evaluating the severity of LUTS.6 In older men, urody-
namic abnormalities in the lower urinary tract, including
benign prostatic blockage and detrusor overactivity/un-
der activity, are the most common causes of LUTS.7

Most male patients with LUTS do not seek any med-
ical assistance or avoid medical treatment to manage this
condition, leading to a severe burden that affects their
lives. One of the primary reasons for this is their concern
about the adverse side effects, particularly those that in-
volve sexual functions and performance.8 Hence, pa-
tients’ expectations and goals are becoming increasingly
important to manage LUTS and effectively obtain the
best possible outcome. All these factors should be con-
sidered when choosing an ideal treatment plan. The ma-
jor therapies recommended for LUTS include watchful
waiting, medicinal treatment, and surgical intervention
based on pertinent guidelines released by national and
international urological societies.8

Literature Review
Prostate Gland: Anatomy and Function

The prostate is a thick fibromuscular gland located in
the true pelvis that enables the male reproductive system
to function properly. It is a dense structure and has the
shape of an inverted cone, with the base above the neck
of the urine bladder and the apex below the external ure-
thral sphincter. The major function of the prostate is to
release an alkaline solution that protects the sperm from
the acidic environment prevalent in the vaginal cavity.
The prostate fluid helps to equipoise the vaginal acidity,
which extends the sperm’s lifespan and allows it to fertil-
ize an egg for the longest possible time. The fluid also
comprises several proteins and enzymes that help the
sperm grow and thrive. In addition, it adds volume to the
semen and sperm to facilitate quicker mechanical propul-
sion through the urethral canal.9

Benign Prostatic Hyperplasia (BPH): Prevalence of BPH
and Histologic BPH

Benign prostatic hyperplasia described as the most
common benign neoplasm in American men and a chron-
ic condition that is associated with progressive lower uri-
nary tract symptoms and affects almost three of four men
during the seventh decade of life.10 According to the au-
topsy data, microscopic or anatomic indications of BPH
are present in more than 40% and 90% of men aged 50–
60 and 80–90 years, respectively.11 Intercontinental vari-
ation is commonly cited as evidence for emphasizing the
significance of various environmental factors, especially
dietary behavior, in developing BPH conditions. In -
creased garlic consumption through the diet may cause a
lower occurrence of BPH conditions in China.12 To com-
prehend the multifactorial alterations that lead to BPH

as a pathophysiological modification resulting in complex
symptoms within a man’s inner and outer environment,
it may be helpful to review what is now known about its
etiology and pathophysiology.

Role of Etiological Factors 
Although the etiology of BPH is unknown, it seems to

be a complex process with both mechanical and dynamic
components.13 The static or mechanical component of
BPH involves the enlargement of the prostate, whereas
the dynamic component is LUTS, which is caused by the
heightened tone of the smooth muscle of the prostate.
The sympathetic nervous system controls the dynamic
components. Androgens and age are the only two well-
established variables linked to BPH.14 In the population-
based Olmsted County study, 13% of men aged 40–49
years had moderate to severe urinary signs compared to
28% of those more than 70 years old.16 The median rate
of prostatic volume change per year was 0.6 ml, corres -
ponding to a 2.5% annual growth rate.16 A substantial
tissue-remodeling process occurred within the prostate
of aging men, which finally increased the gland volume.17

Role of Age and Genetics
Aging is one of the significant risk factors associated

with the development of BPH and LUTS. In the prostate

Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal). 2022; 17 (2): 81-88

Figure 1. Normal Prostate and Benign Prostatic Hyperplasia

Table 1. Symptoms of Benign Prostatic Hyperplasia

                                          Symptoms

Associated with Storage                   Associated with Voiding

Frequency of urination                     Difficulty in initiating the urinary stream 
Urgency of urination                         Hesitancy in urination
Incontinence in urination                  Straining to void
Nocturia                                            Weak urine stream
Dysuria                                             Decreased urinary flow
                                                         Intermittency
                                                         Dribbling
                                                         Incomplete bladder emptying
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gland, the process of aging encompasses cellular mitoge-
nesis and hormonal homeostasis variations, which then
lead to chromosomal aberration and death.18 In addition
to this, the aging process is also linked to various inflam-
matory conditions and microvascular illnesses. All these
processes trigger the occurrence of ischemia and oxida-
tive stress, making BPH more likely. Over the last few
years, researchers have looked into the linkage of genetic
factors associated with the development of clinical BPH
in men under the age of 60. Moreover, BPH appears to
be an inheritable disease, probably associated with an
autosomal overriding pattern. Furthermore, the heredi-
tary components are responsible for more than 70% of
the escalated risk that leads to the development of mo de -
rate to severe BPH and LUTS in older adults.19

Role of Hormones
The BPH has been definitively related to the genera-

tion and maintenance of sex steroid hormones in men.
Androgen is the major hormone that has been studied
the most. Through dihydrotestosterone (DHT)/androgen
receptor signaling, testosterone is transformed into DHT
in the prostate, influencing cell proliferation, differentia-
tion, morphogenesis, and functional maintenance.20 In a
clinical environment, 5α-reductase inhibitors are report-
ed to lower DHT levels in the blood and halt the progres-
sion of clinical BPH.19 As said earlier, the prostate is
usual ly considered a target of androgens, but estrogens
can play a significant role in prostate growth, differenti-
ation, and development via regulating stromal-epithelial
interactions.21 Additionally, extreme estrogenization
during prostate development may contribute to the high-
er occurrence of BPH in aging men. No clear and reliable
relationship has been established between other sex hor-
mones, including dehydroepiandrosterone, androstene-
dione, and 5α-androstenedione and BPH.

Role of Growth Factors
Multiple growth factors and associated receptors have

been well recognized in the stroma and epithelium of the
prostate gland. These factors can excite or impede cell
division and further differentiation steps that lead to BPH
development. Although far from complete, this includes
epidermal growth factor, fibroblast growth factor, and
transforming growth factor-β. The activation of the
abovementioned growth factors, either individually or in
combination, can cause stromal cell proliferation, which
leads to considerable tissue remodeling and prostate en-
largement.21

Role of Inflammation
Inflammation has been associated with the develop-

ment and progression of BPH; however, the precise im-
pact and role(s) of immune cells in these conditions re-

mains unclear. The infiltrates associated with inflamma-
tion are the most common histological feature associated
with BPH, and the severity of the inflammatory condition
is directly proportional to the prostate size and mass.22

Inflammation has been shown to impact various prostate
cell types’ growth, morphology, and function. It is hy-
pothesized that inflammation promotes epithelial cell
proliferation and differentiation in BPH, leading to ab-
normal prostatic growth.23 An increased C-RP level has
been recorded in men diagnosed with LUTS, and this
may be a probable indication of systemic inflammation.20

Role of Metabolic Disorder, Lifestyle Aspects, and
Obesity

The latest organized review on the association be-
tween metabolic disorder and BPH focused on subsets of
metabolic syndrome and their connection with total
prostate volume (TPV) and LUTS in men. Contrary to
earlier study,24 no significant variations were observed
in the scores of LUTS symptoms between men with and
without metabolic syndrome. Furthermore, men with
metabolic syndrome had a considerably greater TPV than
those without metabolic syndrome (Figure 2). Obese
people with low levels of blood high-density lipoprotein
cholesterol had considerably more significant TPV dis-
parities. Smoking, inactivity, and a high protein diet can
bestow the development of symptomatic BPH and LUTS
in men.25

Discussion
Association between BPH and Prostate Cancer

The first autopsy of the prostate gland in the 1950s
discovered a clear link between BPH, and prostate can-
cer.26 Zhang, et al.,27 described significant correlations

Sasidharan, et al. Benign Prostatic Hyperplasia (BPH): A Comprehensive Analysis of the Malaise and Summarizing Possible Management Options 

Figure 2. The Association between Aging, Metabolic Disorder, Inflammatory
Condition, and Hormonal Changes on the Progress of Benign Prostatic

Hyperplasia
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between prostatitis, BPH, and prostate cancer. Persons
with history of prostatitis are more vulnerable to BPH.27

Still, no consensus has been reached to prove the associ-
ation. The BPH is a non-malignant prostate gland en-
largement caused by cellular hyperplasia within the tran-
sitional zone.28 Prostate cancer is purely an adenocarci-
noma that primarily develops in the peripheral location
of the prostate gland.29 Surprisingly, BPH and prostate
cancer share a few common features (Table 2). Chronic
inflammation, metabolic distraction, and genetic varia-
tion play essential roles in developing BPH and prostate
cancer.30 A collation of general features of BPH and
prostate cancer is briefed in Table 2.

Diagnosis Method Available for BPH
The standard investigation of BPH may include bed-

side urine dipstick, post-void residual, International
Prostate Symptom Score (IPSS), and urine flow studies
to establish if there is evidence of obstructive voiding.
Further tests include prostate-specific antigen (PSA),
Ultra sound, Flow Studies, Urethrocystoscopy, and
Transrectal ultrasound scanning.

Therapeutics and Management of BPH
The major drugs available for managing BPH condi-

tions include alpha-blockers, Phosphodiesterase in-
hibitors, Anticholinergics, and Beta-3 agonists. It is often
difficult to achieve satisfactory efficacy with a single drug
in LUTS-BPH patients, and patients often discontinue
treatment due to the side effects. As a result, there is an
urgent need to develop novel combination therapies with
acceptable efficacy and disease progression inhibition
that improve patient adherence to treatment. However,
the combination of different drugs may result in addi-
tional side effects. Thus, it is imperative to find alterna-
tive drugs for managing BPH, especially those derived
from medicinal plants.

Role of Phytotherapy in the Managing BPH
Phytotherapy uses plant extracts as medicine to treat

various urinary system problems. Due to their benefits of

minimal side effects, high positive effects, excellent cur-
ative effects, and reduction of signs and symptoms, these
alternative therapies are gaining popularity in treating
BPH.31 In many parts of the world, herbal supplements
formulated from medicinal plants are also widely em-
ployed as an alternative or complementary therapy tech-
nique for male patients who have been diagnosed with
BPH and prostate cancer.31

Effect of Prunus Africana in Managing BPH
P. africana bark extracts are used to treat BPH. The

bark of this plant is used to treat various conditions like
inflammation, urogenital problems, kidney disease,
malaria, allergies, fever, and stomach aches. In 1966, a
patent was administered with the P. africana bark ex-
tracts to treat BPH.32 In the study by Nyamai, et al., the
bark extracts significantly affected chronic BPH symp-
toms such as inability to urinate, frequent urination, noc-
turnal urination, voiding volume, residual urine, prostate
volume, and peak flow.32 The scientific study on the
thera peutic effects of the bark extract clearly demon-
strates that the synergistic activity of several bioactive
compounds counteracts the functional and biochemical
changes that characterize the formation of BPH.32

Serenoa repens (Saw palmetto)
S. repens is a 20 to 25-foot-tall evergreen shrub with

horizontal rhizomes.33,34 S. repens extracts are one of
the predominantly used phototherapeutic agents in treat-
ing BPH conditions. Saw palmetto-based herbal prepara-
tions are widely used to manage BPH symptoms in seve -
ral parts of the world.35 This preparation has a significant
advantage over conventional therapy as it does not affect
PSA levels and has fewer side effects.36,37 Unfortunately,
conventionally used drugs like Proscar significantly lower
the PSA level, which in turn masks prostate cancer be-
cause PSA levels in serum are generally used as screening
tests to measure prostate cancer.

Double-blind research studies found that medicinal
herbs effectively alleviate urinary symptoms. The prepa-
rations made from this species are thought to work by in-

Table 2. Collation of General Features of Benign Prostatic Hyperplasia and Prostate Cancer

Benign Prostatic Hyperplasia                                                            Prostate Cancer

Normally the non-malignant type of cells which are localized            Usually malignant cell type. Tumor cells will show clear multi-
with enlarged size.                                                                              plication and significant spreading ability.
The maximum affected area is the central zone.                                 The sides of the prostate are affected maximum.
Higher levels of prostate specific antigen (PSA)                                Higher levels of both PSA and alkaline phosphatase 
Symptomatic treatments with several other options are avail able.     Treatment is decided based on the patients’ health and stage of
                                                                                                          cancer.
As per the biopsies, inflammation is observed in major cases.           Same as that of benign prostatic hyperplasia
Partly associated with metabolic disorder.                                          Here also, it is partly associated with metabolic disorder.
No blood will be observed in the semen.                                            No blood will be observed in the semen.

Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal). 2022; 17 (2): 81-88
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hibiting the type 1 and 2 isoenzymes of 5α-reductase, the
crucial enzyme which converts testosterone to dihy-
drotestosterone.38 Anti-inflammatory and anti-estrogenic
activities of saw palmetto liposterolic extracts had been
demonstrated in BPH patients. Moreover, this extract can
inhibit the production of growth factors and prolactin-
induced cell proliferation.39 This extract also lowers le -
vels of testosterone binding globulin.40 This will signifi-
cantly ameliorate the symptoms associated with the uri-
nary tract and urine flow in men diagnosed with BPH.
The effect is almost comparable to finasteride in terms of
effectiveness, but it is less expensive and has fewer side
effects.

Crataeva nurvala
C. nurvala comprising herbal formula named PR-

2000 at a dose of 2 tablets three times daily for continu-
ous six months improved urine peak flow rate (PFR) and
decreased sonographic prostate size in study subjects di-
agnosed with BPH.41 C. nurvala is one of the major con-
stituents in Himalaya Himplasiatablets (Himalaya
Company) that promotes optimum prostate health, uro-
genital function, bladder function. This medicine has
been shown to have 5α-reductase inhibitory and adreno -
receptor antagonist properties.42 Inhibiting 5α-reductase
prevents testosterone from converting to dihydrotestos-
terone, the primary hormone responsible for developing
BPH.42 Furthermore, an aqueous extract of C. nurvala
was found to be protective against ethylene glycol-in-
duced nephrotoxicity.43

Tribulus terrestris
T. terrestris has significant diuretic properties because

of the large amounts of nitrates and essential oils present
in the whole fruit. T. terrestris water extract can induce a
positive diuresis. In addition to the T. terrestris extract, it
can significantly increase the tonicity of the smooth mus-
cles and its diuresis property, aiding in the effective
propulsion of kidney stones.44 This plant was also re-
ported to prevent the formation of kidney stones in sev-
eral models of urolithiasis studied using ethylene glycol
and sodium glycolate.45 T. terrestris inhibits glycolate ox-
idase, which accounts for its antiurolithic properties. T.
terrestris ethanolic extract can significantly reduce the ex-
pression of inflammatory mediators and cytokines, which
provides significant relief from various inflammatory dis-
eases.46 Additionally, T. terrestris alcoholic extract was
very effective against both gram-positive and negative
bacteria. However, its petroleum ether and chloroform
extracts recorded only moderate antibacterial activity.47

Boerhaavia diffusa
Many experimental studies have shown that B. diffusa

treatment significantly reduces prostate weight and pro-

static index in rats. The prostate weight to body weight
ratio is used to calculate the prostate index, one of the
most important disease markers. An in-vitro research
study suggests that herbal extracts have a beneficial out-
come on the smooth muscle prostate, which will result in
the alleviation of various symptoms associated with the
urinary system. B. diffusa extract has been shown to have
anti-inflammatory and anti-proliferative properties.48

Quercetin
Quercetin is a rich flavonoid molecule in fruits, veg-

etables, andgreeneries.49 This molecule is widely used to
manage various inflammatory conditions as well as
prostate cancer as it can deplete oxidative stress,50 lower
the DHT level, and possess significant anticancer prop-
erties.51 An earlier study by Shoskes and co-workers
showed that it could significantly improve the symptoms
associated with prostatitis (both acute and chronic).52

All of the effects quercetin has on the prostate signifies
its possible role in managing the BPH condition.
Ghorbanibirgani, et al., conducted a clinical trial on 200
BPH-confirmed patients to confirm the effectiveness of
quercetin in managing the condition.53 The BPH-con-
firmed male patients were split into two groups, namely
the quercetin and placebo. The quercetin group received
40 drops of quercetin daily three times, whereas the
placebo group received 40 drops daily three times for
three months.53 In the quercetin group, the mean AUA
symptom score was 4.6 less, and the mean maximal urine
flow rate was 3.2 ml/s more than in the placebo group.53

From those reports, it can be concluded that quercetin
has improved effects on lowering BPH indications and
further increases the flow rate of urine compared to
placebo.

Cucurbita pepo seed (Pumpkin)
The Cucurbitaceae family includes pumpkins, often

known as dubba and the scientific name is C. pepo. It is
a well-known traditional herbal medication, especially in
Europe, for treating various diseases, including diabetic
conditions, hypertension, BPH, and several types of mi-
crobiological infections.54 Pumpkin seed oils have anti-
inflammatory and antiandrogenic properties and the abil-
ity to reduce prostate enlargement, and have antioxidant
properties. The properties showed the excellence of
pumpkin seeds in treating BPH conditions.55 Pumpkin
seeds have also been shown to inhibit testosterone con-
version to DHT, preventing testosterone-induced BPH in
a rat model and treating BPH.56

Lycopene
Lycopene is found in tomatoes. A well-designed clin-

ical study,57 suggested that lycopene can effectively pre-
vent BPH development and alleviate the symptoms asso-

Sasidharan, et al. Benign Prostatic Hyperplasia (BPH): A Comprehensive Analysis of the Malaise and Summarizing Possible Management Options 



86

ciated with the BPH condition. In addition to this, sup-
plements comprising lycopene are safe for humans.

β-sitosterol
β-sitosterol is an important constituent of phytos-

terols, a class of compounds under phytosterols. It has a
similar structure to that of cholesterol. Even though β-
sitosterol has a similar structure to cholesterol, it cannot
be converted to testosterone. This compound can also in-
hibit aromatase and 5α-reductase. A placebo-controlled
double-blind clinical study using a 20 mg β-sitosterol
found that the treatment group had increased urinary
flow and decreased residual volume in the bladder.58

Conclusion
Benign prostatic hyperplasia prevalence is expected

to rise as the world’s population ages. The primary health
care professionals must understand the definition, patho-
physiology, related risk issues, examination, diagnosis,
therapy, prevention, and consequences of BPH condition.
In addition, the medications used for managing BPH con-
ditions have a diverse set of clinical applications, phar-
macological actions, and adverse effects. It is also known
that the treatment efficacy and side effects may vary with-
in the same patient group. Moreover, different BPH pa-
tient populations’ susceptibility to the same BPH medi-
cine may vary. For these reasons, there is no one-size-
fits-all treatment for BPH-LUTS patients. Hence, person-
alized treatment strategies are essential to ensure the best
medical resources for patients. Advice on exercise and
diet, in addition to drugs, is a key method for enabling
the patient to self-manage the disease condition. This
could help avoid the need for surgery, which is known to
have se veral possible side effects and high jeopardy of
long-term recurrence in the patients.

Benign prostatic hyperplasia is also not the initial step
in developing prostate cancer, and it is time to conduct a
large-scale study to clarify the relationship between the
two. Various clinical studies have found that medicinal
plants have a significant effect in managing the BPH con-
dition, comparable to synthetic medications. Plant ex-
tracts are thus much more helpful for patients with mini -
mal risk of advancement since they are well brooked and
have no contraindications or interactions with other med-
icines. Hence, advanced research is required to study the
effects of herbal extracts and phytochemicals in manag-
ing BPH conditions with special emphasis on the thera-
peutic goals, including the normalization of nutrient le -
vels in the prostate, further restoration of steroid hor-
mones to normal levels, impediment of surplus produc-
tion of DHT, reduction of inflammatory markers and
curbing of promoters required for the hyperplastic
process.
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Abstract
Knowledge of disease can affect attitudes and prevention practices, and wrong attitudes and practices can directly increase the risk of disease infection. This
study aimed to describe the knowledge, attitudes, and COVID-19 prevention practice of healthcare workers in Indonesia and factors associated with prevention
practices. A mobile-based cross-sectional survey was conducted in August 2020 with 254 healthcare workers in Indonesia. The self-administered questionnaire
consisted of four parts: 1) sociodemographic information, 2) knowledge of COVID-19, 3) attitudes and anxiety toward COVID-19, and 4) COVID-19 prevention
practices. The results indicated that healthcare workers in Indonesia had excellent knowledge and positive attitudes about COVID-19, but their prevention
practices were lacking. The multiple logistic regression analysis results revealed that the factors associated with the COVID-19 prevention practices of health-
care workers in Indonesia were knowledge, attitudes, anxiety, domicile island, age, income, and education. Healthcare workers who had excellent knowledge,
positive attitudes, and high anxiety exhibited better COVID-19 prevention practices than others. Healthcare workers in Sumatra Island, aged 41–50 years, and
an undergraduate education showed better COVID-19 prevention practices than others.

Keywords: attitudes, COVID-19, healthcare workers, knowledge, practices
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Introduction
Coronavirus disease 2019 (COVID-19), a disease

caused by SARS-CoV-2, was first identified in the city of
Wuhan in China’s Hubei Province in December 2019.1
On January 30, 2020, the World Health Organization
(WHO) declared the COVID-19 outbreak a public health
emergency of international concern.2 On March 11,
2020, WHO declared the COVID-19 outbreak a pan-
demic.3 This ongoing pandemic has spread extremely
quickly, with more than 162.7 million confirmed cases of
infection and more than 3.37 million deaths (2.1%)
worldwide as of May 18, 2021.4 In Indonesia, the first
case of COVID-19—a mother and child—was reported
on March 2, 2020.5 To date (May 18, 2021), there have
been 1,748,230 confirmed cases of infection in Indonesia
and more than 48,477 deaths (2.8%).6

Countries worldwide have implemented various
methods to prevent wider transmission, such as social
distancing, washing hands, limiting means of transporta-
tion, closing public places, testing, and contact tracing.7
Healthcare workers are at high risk of contracting
COVID-19 because they are directly involved in provid-

ing services to help control the ongoing outbreak.
Therefore, all precautions should be taken to control the
spread of infection to health workers. Prevention efforts
can be initiated by identifying risk factors for infection
and taking appropriate action to reduce these risks.

Previous study had shown that the occurrence of dis-
ease transmission among healthcare workers was associ-
ated with overcrowding, the absence of isolation room
facilities, and environmental contamination. The risk of
transmission is exacerbated by the fact that some health-
care workers do not have sufficient awareness of infec-
tion prevention practices.8 Knowledge of disease can af-
fect the attitudes and practices of healthcare workers,
and wrong attitudes and practices can directly increase
the risk of infection.9 A good understanding of health
workers’ knowledge, attitudes, practices, and possible
risk factors can help predict expected positive behaviors. 

Currently, the use of mobile-based surveys is growing
and is an opportunity that can be utilized for research.
The existence of technology support and adequate mo-
bile-based infrastructure is something positive that must
be utilized. The use of mobile survey vases has great po-
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tential to support data collection in the health sector, in-
cluding surveys on COVID-19. There has been no study
on the knowledge, attitudes, and prevention practice of
healthcare workers in Indonesia related to COVID-19.
Therefore, this study aimed to analyze the knowledge, at-
titudes, and COVID-19 prevention practices of health-
care workers in Indonesia and factors associated with
prevention practices using a mobile-based cross-sectional
survey.

Method
A cross-sectional survey was conducted throughout

Indonesia in August 2020. The survey was conducted on-
line (mobile-based data collection) because it was impos-
sible to conduct face-to-face interviews during the large-
scale social distancing (LSRR)/Pembatasan Sosial
Berskala Besar (PSBB) that had been in place since the
beginning of the COVID-19 pandemic. The study popu-
lation consisted of health personnel, including doctors,
nurses, midwives, nutritionists, laboratory assistants, and
public health experts who provided health services during
the COVID-19 pandemic as eligibility criteria. The sam-
ple size was calculated using the proportion estimation
formula at a 95% confidence interval. An estimated pro-
portion of healthcare workers with prevention practices
regarding COVID-19 was at 60%, and a precision of 6%,
the minimum sample required was 257 respondents. Of
the 311 responses, 35 respondents filled in incomplete,
and 22 filled in double. The final sample comprised 254
respondents who completed the entire survey.

A self-administered questionnaire collected data on
health workers’ knowledge, attitudes toward, and pre-
vention practices regarding COVID-19. Surveys were
hosted on the KoBoToolbox platform. The KoBoToolbox
platform allowed for questionnaire design, data collec-
tion, descriptive analysis, and data download via Excel
spreadsheets for further analysis. The questionnaire link
contained the invitation to participate in the online sur-
vey, and eligibility criteria were sent randomly via a
WhatsApp group of healthcare workers. The WhatsApp
groups of healthcare workers included medicine, nursing,
midwifery, public health, nutrition, and laboratory assis-
tants. WhatsApp message delivery contained an explana-
tion of the survey and informed consent, as well as the
respondent’s eligibility criteria. If potential respondents
agree, they could click on the questionnaire link available
on the KoboToolbox platform. In the questionnaire on
the KoboTollbox platform, informed consent and eligi-
bility criteria were asked again. If the respondent agrees,
a list of questions would appear, and the respondents fill
that in.

The completed questionnaires were taken from the
KoBoToolbox form and exported to Microsoft Excel
2010 for data cleaning and coding. The clean data was

exported to IBM SPSS Statistics in the Computer
Laboratory of Faculty of Public Health, Universitas
Indonesia (IBM SPSS Version 17). The respondents’
knowledge of COVID-19 consisted of 18 questions (true
or false) about symptoms, transmission, prevention, and
control of COVID-19. Correct answers were given a
score of 1, and incorrect answers were given 0. The total
knowledge score ranged from 6 to 18. A score of 13 or
less was considered quiet, 14–15 was considered good,
and 16–18 was considered very good.

The respondents’ attitudes toward COVID-19 con-
sisted of ten questions (agree or disagree) about preven-
tion, use of masks, beliefs, worship in mosques, and phys-
ical distancing. Positive attitude answers were given a
score of 1, and negative attitude answers were given 0.
The attitude score ranged from 1 to 10. Scores less than
8 were categorized as negative, scores 8–9 were classified
as positive, and a score of 10 was categorized as very
positive.

The respondents’ anxiety about COVID-19 consisted
of four questions about the pressure of family members
and respondents’ health. The answers were ranged from
1 (not at all anxious) to 100 (very anxious). An anxiety
score of 80 or less was categorized as low anxiety, and a
score of 81 or more was classified as high anxiety. The
respondents’ practices related to COVID-19 consisted of
12 questions about COVID-19 prevention and control
methods, including wearing masks, keeping distance,
washing hands, avoiding crowds, and avoiding mobility.
Answers ranged from 1 (never practicing) to 100 (always
practicing). A prevention practice score of 80 or less was
categorized as less, and a score above 80 was classified
as good.

The survey questionnaire was adopted from previous
studies on COVID-19 and other materials about the
COVID-19 pandemic.10-14 Several questions were added
according to Indonesian conditions, including knowledge
and prevention practice of COVID-19 referring to the
COVID-19 Prevention and Control Guidelines published
by the Ministry of Health of the Republic of Indonesia.15

This survey questionnaire has the advantage of being
valid and reliable and adopting the Indonesian context.
The knowledge questionnaire of COVID-19 was valid
and reliable with good internal validity and reliability
testing (Cronbach’s alpha = 0.661, item-total correlation
more than 0.3). The attitudes questionnaire toward
COVID-19 was valid and reliable with good internal va-
lidity and reliability testing (Cronbach’s alpha = 0.674,
item-total correlation more than 0.3). The anxiety ques-
tionnaire about COVID-19 was valid and reliable with
good internal validity and reliability (Cronbach’s alpha =
0.844, item-total correlation more than 0.4). The preven-
tion practices questionnaire related to COVID-19 was
valid and reliable with good internal validity and reliabil-
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ity testing (Cronbach’s alpha = 0.885, item-total correla-
tion more than 0.5).

The data analysis consisted of descriptive statistics,
and the frequency, percentage, mean, and standard devi-
ation distribution were included. The bivariate analysis
using a Chi-square test was also utilized to assess the re-
lationship between healthcare workers’ knowledge, atti-
tudes, and sociodemographic characteristics of COVID-
19 prevention practices. Multiple logistic regression with
a significance level of 0.05 was carried out to identify the
odds ratio and factors associated with COVID-19 pre-
vention practices.

Results
The results will be presented in the form of tables and

narratives. The description of the respondent’s charac-
teristics, knowledge, attitudes, anxiety, and COVID-19
prevention practices will be followed by factors associat-
ed with COVID-19 prevention practices. 

A total of 254 healthcare workers participated in the
survey. Respondents were scattered throughout

Indonesia, from Java Island (40.6%), Sulawesi Island
(30.7%), Sumatra Island (19.7%), and Kalimantan
Island (9.1%). Mainly, the respondents were 21–30 years
old (44.9%) and had an IDR 2.5–5.0 million per month
income (42.1%). There were more female respondents
(83%) than male respondents. Respondents with a diplo-
ma education level constituted the largest proportion
(47.6%). Most of the respondents worked as midwives
(52.4%).

Knowledge of COVID-19 symptoms was measured
through questions about symptoms and transmission.
The level of the respondents’ knowledge is presented in
Table 1. In general, healthcare workers’ knowledge about
the symptoms and transmission of COVID-19 was good.
Fever, cough, and asphyxiate were the three main symp-
toms recognized by more than 97% of healthcare work-
ers. In comparison, only 68% of respondents knew that
headaches were a symptom of COVID-19 and that all in-
fected people show symptoms. Interestingly, only 34%
of respondents knew that loss of the sense of taste or
smell was a symptom of COVID-19.

Table 1. Knowledge of COVID-19 (n = 254)

Knowledge of COVID-19                                                                                                                                                             *Correct Answer (%)

Symptoms                    Fever                                                                                                                                                                      98.4
                                    Cough                                                                                                                                                                    97.2
                                    Asphyxiate                                                                                                                                                             97.2
                                    Sore throat                                                                                                                                                             96.9
                                    Cold                                                                                                                                                                       87.4
                                    Headache                                                                                                                                                               68.5
                                    Everyone infected with the COVID-19 will show symptoms of illness                                                                   68.9
                                    Loss of taste/smell                                                                                                                                                  34.3
Transmission                COVID-19 is transmitted through physical contact (touching/shaking hands)                                                      92.9
                                    Washing hands with a hand sanitizer is effective in preventing transmission of the COVID-19                            94.5
                                    Touching the mouth/nose/eyes with hands is at risk of being infected with the COVID-19                                  98.0
                                    Washing hands with soap and running water is effective in preventing transmission of the COVID-19                99.2
                                    COVID-19 is transmitted through droplets when sneezing/coughing                                                                    98.4
                                    Infected people who experience no symptoms can still transmit the virus to others                                               98.8
                                    The use of masks is effective in preventing transmission of the COVID-19                                                           99.2
                                    Staying at home is effective in preventing the spread of the COVID-19                                                                99.2
                                    Avoiding handshakes is effective in preventing transmission of the COVID-19                                                     99.2
                                    Physical distancing is effective in preventing transmission of the COVID-19                                                       100.0

Note: *Percentage of the respondents that answered correctly

Table 2. Attitudes about COVID-19 Prevention (n = 254)

Attitudes about COVID-19 Prevention                                                                                                                                *Agrees (%)

Apply physical distancing during the COVID-19 pandemic                                                                                                         99.6
Wear a mask when meeting relatives/friends/neighbors                                                                                                              98.8
Avoid handshakes/physical contact when meeting relatives/friends/neighbors                                                                            98.4
Avoid going to malls, markets, or other crowds                                                                                                                          96.9
Implement large-scale social restrictions (lockdown) during the COVID-19 pandemic                                                               93.7
Not attending religious recitation in mosques                                                                                                                              87.0
Large-scale social restrictions violators must be subject to sanctions/fines                                                                                  80.3
Avoid congregational prayer in mosques/public places during LSRR                                                                                          75.6
Leaving Friday prayers for Muslims during the lockdown and replacing them with midday prayers at home                             71.3
Keep praying in congregation at the mosque during lockdown because you believe that illness is a provision of Allah              62.2

Note: *Percentage of the respondents that agrees with the statement
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Regarding the transmission of COVID-19, all (100%)
healthcare workers knew that physical distancing was an
effective way to prevent transmission of the COVID-19.
More than 99% of healthcare workers knew that washing
their hands with soap, wearing masks, avoiding hand-
shakes, and staying at home were effective ways to pre-
vent transmission. A total of 92.9% of healthcare work-
ers knew that COVID-19 could be transmitted through
handshakes, and 94.5% knew that hand sanitizer effec-
tively prevented transmission.

Respondents’ attitudes and anxiety are presented in
Tables 2 and 3. In general, healthcare workers in
Indonesia had positive attitudes about the prevention of
COVID-19 (mean score 86.4%). Three positive attitudes
(highest ranking) that were answered agreeably by more
than 98% of respondents related to 1) physical distanc-
ing, 2) wearing a mask, and 3) avoiding handshakes or
physical contact. The less positive attitudes shown by re-
spondents (answered agree 62%–75%), related to 1)
continuing congregational prayer at the mosque during
the lockdown period (because they believe that illness is
a provision of Allah) and 2) not leading Friday prayers
for Muslims in lockdown areas. Scores related to respon-
dents’ anxiety are presented in Table 3. In general, health-
care workers in Indonesia had a very high anxiety score
related to COVID-19. Anxiety about the health of family
members (mean 87.6) was higher than anxiety about res -

pondents’ own health (mean 84.6). Respondents were
also very anxious when they needed to leave the house
(mean 87.8) and worried about news about COVID-19
(mean 82.8).

The COVID-19 prevention practices of healthcare
workers are presented in Table 4. In general, healthcare
workers in Indonesia had poor practices related to the
prevention of COVID-19. These poor practices were re-
flected in the low level of use of masks and hand sanitizer
(mean scores of 35.0 and 39.4, respectively). Many
healthcare workers indicated that they did not avoid us-
ing public transportation, praying in congregations in
mosques, or shaking hands (mean scores 65.4, 66.9, and
68.1, respectively). However, the healthcare workers had
also implemented many good COVID-19 prevention
practices, including wearing gloves (mean score 86.6);
avoiding touching their face, eyes, nose, and mouth
(85.4); washing hands with soap (78.7); avoiding crowds
(78.7); keeping a distance of two meters when interacting
with others (79.5).

Table 5 shows an overview of the health workers’
COVID-19 prevention practices and their distribution
according to knowledge, attitudes, anxiety, and demo-
graphic characteristics. The practice scores were catego-
rized as either poor practice or good practice. Less than
half (46.5%) of the healthcare workers properly prac-
ticed COVID-19 prevention. COVID-19 prevention
practices varied according to respondents’ characteristics
relating to respondents’ knowledge, attitudes, and anxi-
ety.

A relationship between knowledge, attitudes, and
anxiety and COVID-19 prevention practices was identi-
fied. The higher the worker’s knowledge, the better
COVID-19 prevention practices. As much as 53.9% of
the well-informed healthcare workers had good COVID-
19 prevention practices. Only 41–45% of less well-in-
formed healthcare workers had good COVID-19 preven-
tion practices.

The more positive the worker’s attitude, the better
they will handle COVID-19 prevention practices. The
48–49% of healthcare workers with positive or very pos-
itive attitudes had good COVID-19 prevention practices.
Only 41% of healthcare workers with negative attitudes
had good COVID-19 prevention practices. Anxiety was
found to enhance good COVID-19 prevention practices.
A total of 56.4% of anxious healthcare workers had good
COVID-19 prevention practices. In contrast, only 28.6%
of healthcare workers who were not anxious had good
COVID-19 prevention practices.

Prevention practices were lacking among healthcare
workers in Sumatra and Java Island (32.0% and 38.8%,
respectively). In comparison, healthcare workers on
Kalimantan and Sulawesi Islands had good practices
(56.5% and 62.8%, respectively). COVID-19 prevention

Table 3. Anxiety about COVID-19 (n = 254)

Anxiety about COVID-19                                                    *Mean Score+SD

The news about COVID-19 worries me                                      82.8+19.2
I am worried about my health                                                     84.6+21.7
I am worried about the health of my family members                 87.6+20.3
I worry when I have to leave the house                                       87.8+18.2

Notes: SD: Standard Deviation, *Not at all anxious (Score 1), very anxious
(Score 100)

Table 4. COVID-19 Transmission Prevention Practices (n = 254)

COVID-19 Transmission Prevention Practices                      *Mean Score+SD

Use hand sanitizer                                                                          35.0+47.8
Wear a mask                                                                                   39.4+49.0
Avoid using public transportation                                                   65.4+47.7
Avoid congregational prayer in mosques/other public places          66.9+47.1
Avoid handshakes                                                                           68.1+46.7
Avoid touching objects in public areas                                            75.2+43.3
Avoid crowds at malls, markets, or others                                      75.6+43.0
Wash hands with soap                                                                    78.7+41.0
Avoid gatherings, crowds, or long queues                                       78.7+41.0
Keep a distance of two meters when interacting with
other people                                                                                    79.5+40.4
Avoid touching the face, eyes, nose, or mouth                                85.4+35.3
Wear gloves                                                                                    86.6+34.1

Notes: SD: Standard Deviation, *Never (score 1), Always (score 100)

Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal). 2022; 17 (2): 89-97



93

practices differed according to age group and sex.
Healthcare workers aged 41–51 years had better prac-
tices (57.8%) than healthcare workers aged 21–40 years
(43.0–45.3%). Male healthcare workers had better prac-
tices (60.5%) than female healthcare workers (43.6%).
COVID-19 prevention practices also differed according
to income. Healthcare workers with low incomes (less
than IDR 2.5 million per month) had better practices
(63.6%) than healthcare workers with incomes above
IDR 2.5 million per month (35%).

COVID-19 prevention practices also differed by edu-
cation level and type of profession. Workers who had
completed an undergraduate degree (67.4%) exhibited
better knowledge of prevention practices than workers
who had completed a diploma, professional education,
or master’s degree (30.6–48.8%). Public health experts,
nutritionists, and laboratory assistants exhibited better
practices (56.2%) than other professions (20.0–51.6%).

The multiple logistic regression analysis results (Table
6) show the factors associated with COVID-19 preven-
tion practices among healthcare workers in Indonesia.

Healthcare workers with very good knowledge of
COVID-19 were twice as likely to practice good COVID-
19 prevention behavior than healthcare workers with less
knowledge (ORa = 2.03, p-value = 0.090). Healthcare
workers with positive or very positive attitudes were
twice as likely to practice good COVID-19 prevention
behavior than healthcare workers with negative attitudes
(ORa = 2.02 and 2.03; p-value = 0.071 and 0.095, re-
spectively). Healthcare workers with high anxiety were
three times more likely to practice good COVID-19 pre-
vention behavior than healthcare workers with low anxi-
ety (ORa = 3.14, p-value<0.001).

Healthcare workers from Sumatra Island had the
worst COVID-19 prevention practices compared to
healthcare workers from other islands. Healthcare work-
ers from Java, Sulawesi, and Kalimantan Island were
2.58–3.36 times more likely to practice good COVID-19
prevention behavior than those from Sumatra Island
(ORa = 2.58–3.36, p-value = 0.039–0.067). Healthcare
workers aged 41–50 years were 2.6 times more likely to
practice good COVID-19 prevention behavior than

Table 5. The Relationship between Knowledge, Attitudes, Anxiety, and Demographic Characteristics with COVID-19 Prevention 
              Practices (n = 254)

                                                                                                                               COVID-19 Prevention Practices

Independent Variable       Category                                                       Less                                 Good                               Total

                                                                                                   n = 136          %               n = 118           %              n = 254         %

Knowledge                        Quite                                                     46             54.8                 38             45.2                 84            33.1
                                         Good                                                     55             58.5                 39             41.5                 94            37.0
                                         Very good                                             35             46.1                 41             53.9                 76            29.9
Attitudes                           Negative                                                46             59.0                 32             41.0                 78            30.7
                                         Positive                                                  44             50.6                 43             49.4                 87            34.3
                                         Very positive                                         46             51.7                 43             48.3                 89            35.0
Anxiety                              Low                                                       65             71.4                 26             28.6                 91            35.8
                                         High                                                      71             43.6                 92             56.4               163            64.2
Domicile Island                 Sumatra                                                 34             68.0                 16             32.0                 50            19.7
                                         Java                                                       63             61.2                 40             38.8               103            40.6
                                         Kalimantan                                            10             43.5                 13             56.5                 23              9.1
                                         Sulawesi                                                29             37.2                 49             62.8                 78            30.7
Age                                    21–30 years                                           65             57.0                 49             43.0               114            44.9
                                         31–40 years                                           52             54.7                 43             45.3                 95            37.4
                                         41–50 years                                           19             42.2                 26             57.8                 45            17.7
Sex                                    Male                                                      17             39.5                 26             60.5                 43            16.9
                                         Female                                                 119             56.4                 92             43.6               211            83.1
Income                              <IDR 2.5 million                                   36             36.4                 63             63.6                 99            39.0
                                         IDR 2.5–5.0 million                              69             64.5                 38             35.5               107            42.1
                                         >IDR 5.0 million                                   31             64.6                 17             35.4                 48            18.9
Education                         3-year diploma                                      62             51.2                 59             48.8               121            47.6
                                         4-year diploma                                      25             69.4                 11             30.6                 36            14.2
                                         Bachelor                                                14             32.6                 29             67.4                 43            16.9
                                         Professional education                           19             65.5                 10             34.5                 29            11.4
                                         Master                                                   16             64.0                   9             36.0                 25              9.8
Profession                          Doctor                                                     4             80.0                   1             20.0                   5              2.0
                                         Nurse                                                     15             48.4                 16             51.6                 31            12.2
                                         Professional nurse                                   7             58.3                   5             41.7                 12              4.7
                                         Midwife                                                 78             58.6                 55             41.4               133            52.4
                                         Public health expert, nutritionist, 
                                         or laboratory assistant                           32             43.8                 41             56.2                 73            28.7
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healthcare workers aged 21–30 years (ORa = 2.63, p-va -
lue = 0.041). Healthcare workers with an undergraduate
le vel of education were twice as likely to practice good
COVID-19 prevention compared to healthcare workers
with a 3-year diploma (ORa = 2.17, p-value = 0.088).

Discussion
This research was carried out in the early and middle

stages of the COVID-19 outbreak in Indonesia (August
2020), still in a critical transmission period after the
Muslim religious festivals of Ramadan and Eid al-Fitr.
An understanding and analysis of the knowledge, atti-
tudes, and practices of healthcare workers and the factors
that influence them can help prevent the wider spread of
COVID-19 among healthcare workers and from health-
care workers to the general public. The results of this
study were in line with those of previous studies on
healthcare workers in China, Pakistan, Nigeria, and
Sierra Leone.11-14 This could explain that many health-
care workers have contracted COVID-19 because of their
poor COVID-19 prevention practices. This study showed
that most healthcare workers in Indonesia had a good
knowledge of and positive attitudes toward fighting
COVID-19, but the practices of preventing COVID-19
were still not good. So that more strenuous efforts are
needed to improve COVID-19 prevention practices
among healthcare workers. It is not enough to increase
knowledge and attitudes only, but more importantly, dis-
cipline healthcare workers who do not comply with
COVID-19 prevention practices.11,16

The finding of this study showed that proper preven-
tive practices among Indonesian healthcare workers were

still lacking, the use of hand sanitizers and masks was
still very low (mean score 35.0 and 39.4). They had a
high potential for contracting and transmitting COVID-
19 because many used public vehicles, came to the area
crowds at malls and markets, did handshakes, and con-
gregational prayer in mosques or other public places. The
use of hand sanitizer and masks needs to be improved.
At the beginning of the COVID-19 pandemic, masks and
hands were scarcely sanitized due to high demand and
limited production capacity. A measure to manage the
scarcity of masks for use by healthcare workers by WHO
was the recommendation that only COVID-19 patients
with respiratory symptoms or COVID-19 caregivers
should use masks.17

The logistic regression analysis results indicated that
knowledge affected disease prevention practices. The bet-
ter the health workers’ knowledge, the better their pre-
vention practices (ORa = 2.03; 95% CI = 0.89–4.63).
This finding aligned with studies on healthcare workers
in Pakistan and Nigeria, which found a positive correla-
tion between knowledge and practice (r = 0.142, p-value
= 0.016).12,13 Knowledge is a prerequisite for building
beliefs, forming positive attitudes, and promoting good
behavior or practice. Individuals’ knowledge and atti-
tudes toward disease influence their effectiveness in dis-
ease prevention strategies and practices.9

This study also revealed that 86.4% of healthcare
workers in Indonesia had positive attitudes toward
COVID-19. This study shared the same result with a
study on healthcare workers in Nigeria in which 88.5%
of healthcare workers expressed positive attitudes toward
COVID-19.13 The results of the multiple logistic regres-

Table 6. Multiple Logistic Regression Results for Factors Associated with COVID-19 Prevention Practices (n = 254)

                                                                                                                                                                                                95% CI ORa
Independent Variable                        Category                              Sig (2-tailed)             Coeff B                  ORa                                   
                                                                                                                                                                                                LL           UL

Knowledge (Ref. quite)                      Good                                           0.277                   0.431                   1.54                   0.71        3.34
                                                          Very good                                   0.090                   0.710                   2.03                   0.89        4.63
Attitudes (Ref. negative)                    Positive                                       0.095                   0.704                   2.02                   0.88        4.62
                                                          Very positive                               0.071                   0.708                   2.03                   0.94        4.38
Anxiety (Ref. high)                                                                                0.001                   1.144                   3.14                   1.65        5.97
Domicile island (Ref. Sumatera)        Java                                             0.039                   0.959                   2.61                   1.05        6.49
                                                          Kalimantan                                 0.053                   1.212                   3.36                   0.98      11.49
                                                          Sulawesi                                      0.067                   0.948                   2.58                   0.94        7.12
Age (Ref. 21–30 years)                      31–40 years                                 0.540                   0.214                   1.24                   0.63        2.45
                                                          41–50 years                                 0.041                   0.967                   2.63                   1.04        6.66
Income (<IDR 2.5 million)                IDR 2.5–5.0 million                    0.011                  -0.949                   0.39                   0.19        0.81
                                                          >IDR 5.0 million                        0.031                  -1.141                   0.32                   0.11        0.90
Education (Ref. 3-year diploma)        4-year diploma                            0.289                  -0.493                   0.61                   0.25        1.52
                                                          Bachelor                                      0.088                   0.777                   2.17                   0.89        5.31
                                                          Professional education                0.787                  -0.141                   0.87                   0.31        2.41
                                                          Master                                         0.994                   0.004                   1.00                   0.35        2.86
Constant                                                                                                0.048                  -1.342                                                                

Notes: Sig = Significant, Ref = Reference group, ORa = adjusted Odds Ratio, LL = Lower Limit, UL = Upper Limit
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sion analysis showed that healthcare workers who had
positive attitudes were twice as likely as healthcare work-
ers with negative attitudes to practice good preventative
practices (ORa = 2.02; 95% CI = 0.88–4.62). These find-
ings were consistent with studies of healthcare workers
in Pakistan and Nigeria, which found a positive correla-
tion between knowledge, attitudes, and COVID-19 pre-
vention practices (r = 0.174, p-value = 0.004).12,13 This
correlation can be explained by reasoned action theory.
This theory states that a person’s intention to carry out a
particular behavior is a function of his knowledge and at-
titude toward that behavior.18 In the highly dynamic
COVID-19 pandemic situation, it is essential to update
the knowledge and attitudes of healthcare workers so
that they can carry out better prevention practices.

This study indicated that healthcare workers in
Indonesia had good knowledge (67%) and positive atti-
tudes (69.3%) about COVID-19. However, their preven-
tion practices were lacking (46.5%). There were gaps in
specific aspects of knowledge and practice that warrant
attention. It is important to carry out information dis-
semination, training, and workshops on a regular basis
to maintain the knowledge and good attitude of health-
care workers and to oblige them to practice COVID-19
prevention. Involving professional organizations of
health workers and government support is very impor-
tant to make this happen. It is necessary to develop a
pocketbook and educational videos containing practical
guidelines for COVID-19 prevention practices that are
easily accessible. In addition, it is also important to pro-
vide rewards and punishments for healthcare workers
who are obedient and disobedient to COVID-19 preven-
tion practices.16,19 Besides, the factors associated with
COVID-19 prevention practices of healthcare workers in
Indonesia were knowledge, attitudes, anxiety, the island
of domicile, age, income, and education. Healthcare
workers who had very good knowledge, positive atti-
tudes, and high anxiety exhibited better COVID-19 pre-
vention practices than others. Healthcare workers in
Sumatra Island showed bad COVID-19 prevention prac-
tices compared to other regions. Healthcare workers aged
41–50 years and undergraduate education exhibited bet-
ter COVID-19 prevention practices than others. 

The important finding of this study was that health-
care workers who have good knowledge and positive at-
titudes regarding COVID-19 tend to implement good
COVID-19 prevention practices in health services and
their daily life. It recommends that it is essential to regu-
larly monitor the implementation of preventive practices
during the pandemic to provide continuous improvement
responses.16 The government needs to issue health ser -
vice practice guidelines modified following the COVID-
19 pandemic and disseminated in online forums involv-
ing all professional organizations. This is expected to help

the readiness of healthcare workers to provide safer serv-
ices, both for themselves and for others, to prevent the
transmission of COVID-19.20

Strength and Limitations
The use of a mobile-based survey becomes the

strength of this study. It will be an opportunity to be uti-
lized for research, including data collection in the health
sector and surveys on COVID-19. The existence of tech-
nology that supports and adequate mobile-based infra-
structure is something positive that had been utilized in
this survey. The research questionnaire was adopted from
previous research, and the results of the Cronbach’s al-
pha test and item-total correlation found that the ques-
tionnaire was valid and reliable. The results of this study
can be initial information about knowledge, attitudes,
and practices for healthcare workers during the COVID-
19 pandemic. These results can be utilized in effective
risk communication and education on COVID-19 epi-
demic control.

This study has several limitations and biases that need
to be considered when interpreting the findings. First,
the design of the study—the cross-sectional study, cannot
conclude direct causality between independent and de-
pendent variables. Secondly, sample coverage—this on-
line survey and a convenient sample were employed to
target healthcare workers. With that in mind, the findings
may not represent all types of healthcare workers in
Indonesia, for instance, the lack of sample size for the
subgroup of doctors and uneven distribution of health-
care workers (dominated by midwives and public health
experts). Therefore, the generalization of the results of
this study must be carried out with caution because it
could not describe the whole healthcare workers in
Indonesia, especially the subgroup of doctors. It is recom -
mended that future studies should focus on each health-
care worker, for example, the doctor’s population only
or the nurse’s population only, to provide better and
more representative results.

Thirdly, internet access selection bias—to participate
in this online survey, respondents relied heavily on the
availability of internet access. Respondents were also
limit ed to healthcare workers who used a specific
WhatsApp group. It is recommended that future studies
not only use WhatsApp groups but also combine with
other social media such as Telegram, Facebook, Twitter,
Instagram, and e-mail. Although internet access in
Indonesia covers 73.7% of the entire population,21 limi-
tations in sample selection still exist in this study, espe-
cially for health workers who do not have internet ac-
cess.

Conclusion and Recommendations
This study reveals that most healthcare workers in
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Indonesia have a good knowledge of and positive atti-
tudes toward COVID-19 and high anxiety about personal
and family health. However, their COVID-19 prevention
practices are still not good. There is a positive correlation
between knowledge and attitudes and COVID-19 pre-
vention practices. The healthcare workers who have good
knowledge and positive attitudes regarding COVID-19
tend to implement good COVID-19 prevention practices
in health services and daily life. 

It recommends that public health education be con-
tinuously improved, focusing on groups of healthcare
workers with a lack of knowledge, attitudes, and prac-
tices. It is necessary to involve professional organizations
of health workers to oblige all healthcare workers to prac-
tice covid-19 prevention, carry out information dissemi-
nation, conduct online workshops on a regular basis, pro-
vide websites related to COVID-19 prevention practices,
and distribute regular messages and educational videos
on COVID-19 prevention practices through social media
to maintain the good knowledge, attitude, and practices
of healthcare workers.
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Abstract
Previous studies showed that uncontrolled blood sugar and long-term use of several types of antidiabetic could increase the risk of coronary heart disease
(CHD). This study aimed to compare the incidence of CHD in type 2 diabetes mellitus (T2DM) patients showing treatment adherence and non-adherence be-
havior over four years. This was a retrospective cohort study with data sets obtained from the Bogor Cohort Study of Non-Communicable Disease Risk
Factors. All study subjects were not diagnosed with CHD at the beginning of the study. The sample was divided into two groups; one had adhered to treatment
from health centers and followed the treatment instructions (adherent group), while the other had not followed the treatment instructions (non-adherent group).
Of 5,690 subjects, 276 were eligible for this study (84 in the adherent and 192 in the non-adherent group). The incidence of CHD in the non-adherent group
was 2.3% higher than in the adherent group (p-value = 0.564) and had a 1.7 times greater risk of developing CHD, but not statistically significant (adjusted
HR = 1.739; 95% CI = 0.673-4.490). The non-adherent T2DM patients had a greater risk of developing CHD than adherent T2DM patients.

Keywords: coronary heart disease, diabetes mellitus, treatment adherence 
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Introduction
Coronary heart disease (CHD) is the leading cause of

death in diabetes.1 Diabetes mellitus (DM) is associated
with a two to four-fold increased risk of death from heart
disease, and more than 70% of patients with DM aged
more than 65 years will die from some form of heart dis-
ease or stroke.2 This is because insulin resistance, a hall-
mark of type 2 diabetes mellitus (T2DM), is associated
with a group of metabolic and biochemical disorders, in-
cluding hyperglycemia, hypertension, atherogenic dyslipi-
demia, inflammation, endothelial dysfunction, and im-
paired fibrinolysis.1 The type 1 diabetes mellitus (T1DM)
and T2DM lead to increased atherosclerotic cardiovas-
cular disease (ASCVD) incidence. There is strong evi-
dence to suggest a greater risk of ASCVD in dysglycemic
conditions. In addition, an 11%-16% increase in the in-
cidence of cardiovascular disease has been reported for
every 1% increase in HbA1c.3

On the other hand, the incidence of CHD is also as-
sociated with the drugs used to treat T2DM. Li, et al.,4
conducted an 11-year observation of 4,902 women with
diabetes with an average age of 68. They found that long-
term use of sulfonylureas was significantly associated

with a higher risk of developing CHD.4 Another study
comparing the safety of monotherapy with sulfonylureas
and metformin concluded that most male patients who
started treatment of diabetes mellitus with sulfonylureas
had a higher risk of heart failure and death from cardio-
vascular disease compared to those who began treatment
with metformin.5 According to a study by Herman, ex-
cessive use of insulin could be a predisposing factor for
inflammation, atherosclerosis, hypertension, dyslipi-
demia, heart failure, and arrhythmias. This study sup-
ported the findings of a large-scale evaluation showing
that insulin therapy had a poorer short- and long-term
safety profile than many other antidiabetic therapies.6

Based on the data above, both uncontrolled blood
sugar and long-term use of several types of antidiabetic
drugs have the potential to increase the risk of CHD.3-6

This can be a severe problem for patients with diabetes
mellitus because both treatment and no treatment can
increase the risk of CHD. Adherence to treatment and
the right choice of antidiabetic drugs will protect patients
from possible complications. Population-based scientific
research and long-term observations related to the ad-
herent and non-adherent behavior of patients with dia-
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betes mellitus related to CHD in middle-income coun-
tries such as Indonesia are still very limited. The Non-
Communicable Disease Risk Factors in Bogor (the
Penyakit Tidak Menular/PTM Bogor Cohort Study) was
a population-based study managed by the National
Institute of Health Research and Development, Ministry
of Health of the Republic of Indonesia. This study was
conducted as an initial study to assess the treatment ad-
herence behavior of T2DM patients and to assess
whether there was a difference in the risk of coronary
heart disease after four years of observation.

Method
This study was conducted as part of a long-term

prospective cohort study by the National Institute of
Health Research and Development, Ministry of Health,
Republic of Indonesia Cohort Study of Non-
Communicable Disease Risk Factors (the PTM Bogor
Cohort Study), in five subdistricts of Bogor City, West
Java Province, over the period of 2011 to 2018. This
study used a retrospective cohort design because the
study was conducted in 2019, while the study data was
taken from 2011 to 2018.7

Initial observations in the study were determined
when patients were diagnosed with diabetes mellitus and
free from a CHD diagnosis at baseline, and had a com-
plete blood count. The diagnostic criteria for T2DM were
based on the American Diabetic Association (ADA) cri-
teria and local criteria by Perkumpulan Endokrinologi
Indonesia (PERKENI).8,9 These were based on fasting
blood glucose (FBG) le vels of ≥126 mg/dL or post-pran-
dial blood glucose (PPBG)≥200 mg/dL and/or classical
symptoms. The patients were divided into two groups;
one group had adhered to the treatment prescribed by
health centers and had followed the treatment instruc-
tions (adherent group), while the other had not followed
the treatment instructions (non-adherent group). They
were then observed over four years to observe the differ-
ences in the incidence of coronary heart disease. If there
was a change in treatment behavior, from adherence to
non-adherence, or vice versa, then the patient was
dropped from the study. In addition, patients who did
not have complete blood tests in the fourth year or were
considered absent (loss to follow-up) were also exclud-
ed.

The sampling technique used in the PTM Bogor
Cohort Study was dynamic sampling, while this study
used purposive sampling techniques.10 The baseline data
was taken from the 2011/2012 and 2013/2014 datasets,
and the final data after follow-up was taken from the
2015/2016 and 2017/2018 datasets. The diagnosis of
T2DM was made by doctors from the PTM Bogor Cohort
Study Team based on the patient's blood examination re-
sults. The diagnosis of CHD was determined from the re-

sults of an electrocardiogram (ECG) and verified by three
cardiologists.

Calculation of the sample size based on the Adequacy
of Sample Size Determination in Health Studies World
Health Organization (WHO) guidelines to test the hy-
potheses related to the two different populations was as
in the Formula 1.11 The minimum sample size for each
group was 130, meaning that as there were two groups,
the mini mum study sample size was 260.

The outcome data in the study were divided into two
categories, increasing and not increasing, and analyzed
using the Chi-square Test. The authors determined the
criteria for the increasing or non-increasing changes
based on the average change in each clinical characteris-
tic. This study assessed the relative risk (RR), and the da-
ta analysis used Cox regression. In general, Cox regres-
sion is used for survival analysis and can produce HR
(Hazard Ratio) values. In Cox regression analysis, if the
time required for the outcome to occur is the same, the
HR value is the same as the RR value.

Result
This study is part of the PTM Bogor Cohort Study by

the National Institute of Health Research and Develop -
ment, Ministry of Health of the Republic of Indonesia.
The sampling technique used was dynamic sampling. The
PTM Bogor Cohort Study patients were monitored for
clinical parameters every two years. Authors took patient
data from observations over four years to observe differ-
ences in the incidence of CHD in diabetic patients with
adherent and non-adherent behavior related to treatment.
Out of 5,690 subjects, 541 were eligible at the baseline.
After four years of observation, 276 eligible patients re-
mained, consisting of 84 subjects who had adhered to
treatment (30.4%) and 192 (69.6%) who had not and
were therefore untreated (Figure 1). Characteristics of
the T2DM patients are presented in Table 1.

Formula 1. Sample Size Estimation,11

Notes:
α = The standard value of the normal distribution, set at 5%
Z1-α/2 = The same value, with a significant degree of 1.96
Z1-β = The same value as the desired power of 0.84
P = (p1+p2)/2
p2 = The proportion of T2DM patients who do not take diabetes medication and
were diagnosed with CHD = 0.5812,12

p1 = The proportion of T2DM patients who take diabetes medication and diag-
nosed with CHD was calculated by estimating the difference considered signifi-
cant between the proportion of diabetic patients taking medication and those not
taking it, set at 30%. 
p1 = p2-(30% x 0.58) = 0.406,13

n = After calculation, the result obtained was n = 128.2678, rounded up to 130
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The main factors that cause CHD were divided into
two groups, the ones that can be controlled (modifiable
risk) and ones that cannot be controlled (non-modifiable
risk). Controllable risk factors included hypertension,
high blood cholesterol levels, smoking, diabetes, obesity,
lack of physical activity, unhealthy diet, and stress.
Factors that could not be controlled were age (aging
could increase risk), sex (men were generally at greater
risk of coronary artery disease), family history, and
race.14

The study subjects were mostly women (73.8% in the
adherent group and 72.4% in the non-adherent group).
The majority of whom were under the age of 60 years
with an elementary education level. There was no signifi -
cant difference between any of the baseline characteris-
tics concerning the adherent and non-adherent groups
(p-value>0.05), which means that all the T2DM patients
had similar characteristics. The proportion of patients
with smoking and non-smoking habits was almost the
same. Smoking habit data was only taken in the 4th year
to show smoking habits, so it could not be continued un-
til a multivariate analysis was conducted. Data on the
physical activity of T2DM patients showed almost the
same number of patients who were quite active and less
active.

Table 1 shows the differences in the changes in clini-

cal parameters after four years of observation, including
changes in systolic blood pressure, diastolic blood pres-
sure, PPBG, total cholesterol, low density lipoprotein

Figure 1. Patients Recruitment Flow

Table 1. Characteristics of the Type 2 Diabetes Mellitus Patients

Variable                                             Category                                   Adherent (n = 84)        Non-Adherent (n = 192)      p-value

Sex                                                     Male                                                  22 (26.2)                         53 (27.6)                     0.924a

                                                          Female                                              62 (73.8)                       139 (72.4)                               
Age in the 4th year                             <60 years                                          48 (57.1)                       122 (63.5)                     0.384a

                                                          >60 years                                          36 (42.9)                         70 (36.5)                               
Education level in the 4th year           Further education                             29 (34.5)                         80 (41.7)                     0.326a

                                                          Elementary education                       55 (65.5)                       112 (58.3)                               
Employment in the 4th year               Employed                                          79 (94.0)                       187 (97.4)                     0.308a

                                                          Unemployed                                          5 (6.0)                             5 (2.6)                               
Smoking status in the 4th year           Do not smoke                                   36 (42.9)                         99 (51.6)                    0.185b

                                                          Smoked at some time                        10 (11.9)                           12 (6.3)                               
                                                          Smoker                                             38 (45.2)                         81 (42.2)                               
Physical activity in the 4th year          Moderately active (METs)                 41 (48.8)                         97 (50.5)                     0.896a

                                                          Less active (METs)                           43 (51.2)                         95 (49.5)                               
Systolic BP changes                            Increased                                           15 (17.9)                         44 (22.9)                     0.433a

                                                          No Increase                                       69 (82.1)                       148 (77.1)                               
Diastolic BP changes                          Increased (>14.98 mmHg)                    8 (9.5)                         36 (18.8)                     0.080a

                                                          No Increase (14.98 mmHg)              76 (90.5)                       156 (81.3)                               
PPBG change                                     Increased                                              16 (19)                            25 (13)                     0.266a

                                                          No Increase                                          68 (81)                          167 (87)                               
Total cholesterol change                     Increased                                           19 (22.6)                         41 (21.4)                     0.940a

                                                          No Increase                                       65 (77.4)                       151 (78.6)                               
LDL changes                                      Increased                                           18 (21.4)                         33 (17.2)                     0.505a

                                                          No Increase                                       66 (78.6)                       159 (82.8)                               
HDL Change                                      Increased                                           22 (26.2)                         39 (20.3)                     0.355a

                                                          No Increase                                       62 (73.8)                       153 (79.7)                               
BMI Change                                       Increased                                           19 (22.6)                         56 (29.2)                     0.328a

                                                          No Increase                                       65 (77.4)                       136 (70.8)                               

Notes: the above data is expressed in amount (n) and percentage (%) terms, BP = Blood Pressure, PPBG = Post-Prandial Blood
Glucose, LDL = Low Density Lipoprotein, HDL = High Density Lipoprotein, BMI = Body Mass Index. 
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(LDL), high density lipoprotein (HDL), body mass index
(BMI), and hypertension in each group. There was no
significant difference in the proportion of patients who
had experienced changes in the clinical parameters in the
two groups. Prior to the final multivariate analysis, the
author performed a bivariate analysis to compare the pro-
portion of adherents and non-adherents in relation to the
incidence of CHD after four years of observation.

The main finding of the study was that there was a
higher incidence of CHD in the non-adherent group
(9.4%) than in the adherent group (7.1%), but not at a
significant level (p-value = 0.564) (Table 2). In addition,
the adherent group had a non-CHD level of 92.9%, high-
er than the non-adherent group, whose level was 90.6%.
This shows that the non-adherent group had a 2.3%
greater proportion of CHD compared to the adherent
group and had a 1.3 times greater chance of developing
CHD.

The analysis of the determining confounding variables
was based on the delta HR value. If the HR delta is
greater than 10%, it will be considered a confounding
variable in the final analysis. There are variables with HR
values above 10%, which is the LDL change variable.
The selection of confounding variables was also made
based on a theoretical study of the variables most likely
to influence the relationship between the independent
and dependent variables. Changes in physical activity be-
came a variable that was selected as a confounding vari-
able. In addition, because CHD is a degenerative disease

in which age and sex are modifiable risk factors, sex and
age were added as control variables.

Discussion
This retrospective cohort study aimed to assess the

effect of treatment non-adherence on the incidence of
CHD in T2DM patients in Indonesia during a 4-year fol-
low-up period. The main finding of the study was that
the non-adherent group had a 2.3% greater level of CHD
than the adherent group and a 1.3 times greater chance
of developing CHD. One reason for this is that the main
purpose of using antidiabetic drugs is to lower blood sug-
ar levels. Kaaffah,15 conducted a study of T2DM patients
in the PTM Bogor Cohort Study, which showed that
T2DM adherent group patients could make a three-fold
reduction in their PPBG levels compared to the non-ad-
herent group. In the non-adherent group, the risk of hy-
perglycemia was one of the causes of the accelerated AS-
CVD observed in patients with diabetes mellitus. Insulin
resistance and insulin deficiency in the non-adherent
group could also cause hyperglycemia, which could in-
crease the production of reactive oxygen species (ROS),
protein kinase C, and free fatty acids, which in turn could
increase the production of inflammatory mediators such
as tumor necrosis factor (TNF)-α and interleukin-1,
allow ing the formation of atherosclerosis, which would
develop into CHD.3 Blood sugar control was essential
for the patients in the T2DM PTM Bogor Cohort Study
to prevent the occurrence of CHD. This situation was in

Table 2. Effect of Non-Adherent Behavior Compared to Adherent Behavior on the Coronary Heart Disease Incidence

Adherent Behavior         CHD (n = 24)           Non-CHD (n = 252)         p-value          Hazard Ratio             95% CI

Non-Adherent                    18 (9.4%)                    174 (90.6%)                 0.564                  1.312                0.521–3.306
Adherent                              6 (7.1%)                      78 (92.9%)                                                                                        

Notes: the above data is expressed in amount (n) and percentage (%) terms; CHD = Coronary Heart Disease, CI =
Confidence Interval.

Table 3. Effect of Non-Adherent Behavior on the Incidence of Coronary Heart Disease after Confounding Variable 
              Control

Model         Variable                                    Category                            HR                 p-value                    95% Cl

Model 1      Adherent behavior                     Non-Adherent                   1.312                0.564                 0.521–3.306
                                                                     Adherent (Ref)
Model 2      Adherent behavior                     Non-Adherent                   1.739                 0.253                 0.673–4.490
                                                                    Adherent (Ref)                                                                                      
                  Sex                                            Male                                 0.455                 0.159                 0.152–1.362

                                                                     Female (Ref)                                                                                          
                  Age                                            Increase                            0.577                 0.182                 0.258–1.293

                                                                     No Increase (Ref)                                                                                  
                  LDL changes                             Increase                            3.566               0.007*                 1.416–8.976

                                                                     No Increase (Ref)                                                                                  
                   Changes in physical activity       Increase                            0.220               0.003*                 0.081–0.600
                                                                     No Increase (Ref)                                                                                     

Notes: HR = Hazard Ratio, CI = Confidence Interval, LDL = Low Density Lipoprotein, *p-value<0.05
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accordance with a previous meta-analysis study in the
American Heart Journal, which analyzed eight random-
ized control trials of 1,800 patients with T1DM, and six
randomized control trials of 4,472 T2DM  patients, con-
cluding that efforts to improve glycemic control could re-
duce macrovascular events, including both T1DM and
T2DM.16

This study showed that the non-adherent group had a
1.7 times greater risk of developing CHD than the adher-
ent group after controlling for changes in LDL and phys-
ical activity, which means that the adherent group tended
to have some protection against the incidence of CHD,
even not statistically significant. A study conducted by
Fung, et al.,17 involving 3,400 patient pairs, aimed to
evaluate the effect of metformin monotherapy on all-
cause mortality and cardiovascular disease. The conclu-
sion of the study showed that T2DM patients who started
metformin monotherapy showed improvements in many
clinical parameters and reductions in all-cause mortality
and CVD incidence compared to lifestyle modification
alone. Li, et al.,4 stated that the use of sulfonylurea an-
tidiabetic drugs could lead to a higher risk of CHD and
cardiovascular death compared to metformin. Gliclazide
and glimepiride are associated with a lower risk of all-
cause and cardiovascular death compared with gliben-
clamide.18 In addition, high daily insulin use in patients
with T2DM is associated with an increased risk of car-
diovascular events.19 This shows that the type of antidia -
betics used by patients is an essential variable in estab-
lishing the specific cause of CHD incidence associated
with antidiabetics. This study was unable to analyze this
because of the unavailability of drug data.

Several previous studies linking diabetes and cardio-
vascular events have shown that the duration of diabetes
significantly affects cardiovascular events. The
Framingham Heart Study conducted a 12-year follow-up
of 588 diabetic patients and reported a 1.38-fold higher
risk of coronary heart disease and a 1.86-fold higher risk
of cardiovascular death for each 10-year increase in dia-
betes duration.20 In addition, analysis conducted for the
British Regional Heart Study showed that only diabetes
with a period of more than 10 years equates to the risk of
coronary heart disease.21 These two studies showed that
it took more than ten years to analyze the relationship
between diabetes and CHD. As this study was conducted
over less than ten years, this may result in the absence of
statistically significant results. However, this study can
still be used as an initial description to assess the rela-
tionship between the adherent behavior of T2DM pa-
tients and CHD incidence.

This study also showed that higher LDL levels could
increase CHD risk by 3.5 times. This result is consistent
with a study conducted by Ference, et al.,22 which as-
sessed whether the association between LDL and AS-

CVD met the criteria for causality by evaluating evidence
from genetic studies, prospective epidemiological cohort
studies, Delian randomization studies, and randomized
trials involving more than 2 million patients and more
than 150,000 cardiovascular events. However, the results
of this study are consistent with and support a variety of
previous clinical and genetic studies that have clearly
demonstrated that elevated LDL may increase the risk of
ASCVD.22 In addition, according to Arsana, et al.,23 as
well as LDL, an increase in total cholesterol, triglyceride
levels, and a decrease in HDL also play an important and
related role in the process of atherosclerosis. Besides, this
study also showed that increased physical activity lowers
the risk of CHD by 78%. This result was reinforced by
the study conducted by Setyaji, et al.,24 in 2018 involving
374,506 women and 347,823 men aged over 15. Patients
who did not engage in strenuous activity or did less than
80 minutes of exercise per week were found to have a
higher prevalence of CHD than those who were much
more active (p-value<0.001).24

There are several limitations to this study. It employs
a retrospective cohort study design and uses secondary
data. The authors could not control the state and quality
of the data that enumerators previously collected in the
role of interviewers. There are no detailed data on types
of antidiabetic drugs or on drug use compliance which
could affect the study results. The authors suggest that
the National Institute of Health Research and Develop -
ment of the Ministry of Health of the Republic of
Indonesia add questions in the PTM Cohort Bogor Study
questionnaire about common drugs consumed by pa-
tients. In addition, this preliminary study was conducted
over four years and needed to be continued with obser-
vations over a more extended period. Given the impor-
tant findings in this study, the researchers suggested that
the Indonesian government needs to focus on improving
Indonesian T2DM patients’ adherence to treatment. 

Conclusion
In this study, the number of non-adherent T2DM pa-

tients was higher than the adherent. After being observed
over four years, the adherent and non-adherent groups
did not differ significantly in CHD incidence. Changes in
LDL and physical activity were selected as confounding
variables and significant contributing variables to the in-
cidence of CHD. This is an essential consideration for
T2DM patients to control LDL levels, physical activity,
and medication adherents to avoid CHD.
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Abstract
This study aimed to analyze complementary food fulfillment during disaster situations in Indonesia since it frequently experiences natural disasters and young
children face unique challenges related to their feeding needs in disaster situations. This qualitative case study based on the Mount Merapi eruption and
Sumedang landslide in 2021 collected data using observations, forum group discussions, and in-depth interviews; then, a thematic analysis was conducted.
This study involved 17 participants, including Non-governmental Organizations (NGO) activists, health workers, residents involved in making complementary
foods, and primary caregivers of children aged 6–24 months. This study found that there were five themes generated from the data analysis; 1) the donation
of home-based complementary foods based on local wisdom, 2) inadequate complementary feeding, 3) limited resources to manage the complementary feed-
ing, 4) clean versus dirty conditions, and 5) mothers’ endeavour in complementary feeding practices. This study concluded that the complementary feeding
practices during a disaster in Indonesia were supported by NGOs, residents, and nearby healthcare workers and thus represent a form of mutual cooperation
among the Indonesian people.

Keywords: complementary feeding, disaster, local wisdom

Local Wisdom Enriching Complementary Feeding Practices dur-
ing Disaster Situations in Indonesia
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Introduction
Due to its location between three tectonic plates,

Indonesia is vulnerable to earthquakes, tsunamis, vol-
canic eruptions, and other geological disasters.1 In
January 2021, several disasters occurred in Indonesia, in-
cluding the eruption of Mount Merapi and landslides in
the Sumedang District.2,3 Crucially, infants and young
children require more attention during disasters than oth-
er age groups. Nutritional assistance is one of their most
pressing needs. Nutrition for children aged 6–24 months
is fulfilled by complementary foods that are adequate,
safe, timely, and given appropriately.4

Some research showed that complementary feeding
practices in refugee camps might not be appropriate or
adequate.5-10 Problems with practices in other countries
include early complementary food feeding, inadequate
food variation that does not meet the World Health
Organization (WHO) recommendations, insufficient in-
frastructure and water supplies, and hygiene issues.5 In
addition, instant complementary foods may be dispro-
portionately consumed. For example, one Croatian-

Serbian refugee camp contained five tons of instant solid
food that had almost expired.6 The mass feeding of in-
stant complementary foods was also found in Ukrainian
refugees.7 Furthermore, inadequate complementary food
variety was found in Somalian refugee camps, where as
many as 85% of children aged 6–23 months received
complementary foods with minimum variation.8

Likewise, post-earthquake Nepalese refugee camps had
limited cooking facilities, high prices for ingredients, and
uncertain arrival times for food aid, which led to child
hunger.9 During a flood, young children in a Dhaka
refugee camp experienced difficulties obtaining food due
to distant public kitchen facilities and food shortages.10

Applying standardized complementary feeding during
disaster periods is important to support children’s health.
The use of complementary foods in refugee camps must
be studied in Indonesia because it is a disaster-prone
country that requires special efforts to improve services
during and after natural disasters. In light of this, a quali -
tative case study was conducted to assess the feeding
practice of complementary food during recent disasters
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in Indonesia. 

Method
The authors applied a qualitative case study design.

The case studies focused on the scope, process, and
methodological characteristics that emphasized the em-
pirical nature of an investigation and recognized the con-
text’s importance.11 Furthermore, a case study could
treat a unique and specific case, including a natural dis-
aster, as its intrinsic case.12

The authors selected the sample using purposive sam-
pling. This study included Non-governmental Organi -
zations (NGO) activists in the humanitarian and disaster
field, community leaders, health cadres (consisted of
housewives in the disaster area), health workers with ex-
perience being in charge of feeding groups of infants and
children in disaster situations, and parents with children
aged 6–24 months when a recent disaster occurred. The
general inclusion criterion for prospective participants
was that they needed to be willing to parti cipate in the
study. Initially, 17 participants were recruited. Six par-
ticipated in the focus group discussion (FGD), and 11
participated in in-depth interviews. One participant was
then excluded because the interview was not recorded.
After data saturation was reached for the remaining 16
participants, one more participant was recruited and in-
terviewed to ensure that the data were completely satu-
rated. All participants were interviewed once.

The study was conducted from October 2020 to July
2021. Data were collected through field observations of
one of the Sumedang landslide evacuation sites, the on-
line FGD, and semi-structured online interviews. The au-
thors did participants observations by helping prepare
the kitchen and observing anything about complementary
feeding in the landslide area, then taking photos and writ-
ing field notes. The authors were also acted as facilitators
in the FGD session and as an interviewer in the interview
sessions. The authors used the interview guidelines to
guide the interview and the FGD guideline during the
discussion process. According to each participant’s con-
sent, interviews were conducted in their homes or work-
places using Zoom Meeting, WhatsApp, and phone calls.
The FGD was conducted using Zoom Meeting. All inter-
views were recorded. 

All authors were female, had qualitative study train-
ing, and carried out the qualitative study used in this
study. Prior to data collection, all authors explained the
details of the study and the participants’ rights. The au-
thors carried out data collection after the participants
gave their consent. The FGD was conducted for 1.5
hours, whereas the interviews lasted 25–55 minutes. The
FGD was run with one co-moderator, who was in charge
of managing the technical course of the discussion. The
moderator introduced and explained the function of the

co-moderator to the FGD participants before starting the
discussion. During each interview and the FGD, one au-
thor wrote field notes.

The authors analyzed the data using an inductive the-
matic analysis approach for transcripts from FGD, inter-
view, and field notes. After these transcripts were
searched for meaningful statements, a coding scheme
was created. The coding scheme and themes were com-
piled using NVivo 12 plus software. The interviewer con-
ducted member checking to determine the validity of the
data. Each temporary coding scheme was matched to
each participant. If clarification of the participants was
required, the interviewer discussed the matter with the
participants to agree on the most appropriate joint coding
for the conditions in the field. This author terminated
contact with the participants after the coding was ap-
proved.

The process continued with two authors creating
thick descriptions. In addition, the authors made an
overview of the location and background of the disaster.
These texts were expected to help summarize the results
and ensure their validity when applied to the same loca-
tion or background. The data triangulation used the data
obtained from the observations, FGD, interviews, and
study notes. Three authors conducted this triangulation
by forming a common theme with their coding scheme.
The themes generated from the FGD and interview data
were checked to ensure they aligned with the observa-
tions and research notes. All of the authors wrote reflec-
tive notes during the study journey.

Results
Table 1 and 2 contains the participants’ characteris-

tics who were involved in FGD and interview sessions
according to their sex, age, education, occupation, role
in infant and young child feeding (IYCF) management
and time started work on IYCF in disaster areas.

The five themes resulting from this study are shown
in Figure 1; 1) the donation of home-based complemen-
tary foods based on local wisdom, 2) inadequate comple-
mentary feeding, 3) limited resources to manage the com-
plementary feeding, 4) clean versus dirty conditions, and
5) mothers’ endeavour in complementary feeding prac-
tices.

According to a volunteer, the IYCF kitchen in one
refugee camp was used as a special kitchen for toddlers.
Around 4:00 pm, the authors arrived at the kitchen. The
cooking process had finished, and the food was being
distributed. Cooking utensils had been tidied up on the
tiled floor, which looked clean and not stepped on by
dirty footwear, such as sandals or shoes. The kitchen
manager stated that the ingredients for each menu were
purchased every morning before cooking. The kitchen
managers were the health cadres, and the kitchen organ-
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izers were from the NGO. The food was placed on a plate
or in a food container. The completed food boxes were
then placed on a table, and each table was set on the
clean, dry terrace of a local resident’s house.

The refugee tents looked neat inside, without mud or
a strong odor. Several tents had a gallon of mineral water
with a water dispenser for the occupants. In addition,
they had several ready-to-eat foods, such as instant com-
plementary food (instant baby porridge) and manufac-
tured complementary foods. Various brands and flavors
of manufactured complementary foods were available.
While the researchers were still at the location, a group
of donators came with multiple items. One donator ex-
plained to the refugees that they had brought various
manufactured complementary foods and formula milk
brands.

Theme 1. The Donation of Home-Based Complemen -
tary Foods Based on Local Wisdom
Local Wisdom Food Availability

Various local wisdom-based home-cooked foods were
served in the disaster area. In this context, local wisdom
means the daily cuisine of the affected community

groups, such as fried tempeh marinated with salt and gar-
lic or stir-fried carrots and beans. Another typical local
food children usually consume was porridge with tofu
and eggs seasoned with yellow spice (turmeric, a local
spice). Local desserts such as mung bean porridge with
coconut milk, sumsum porridge (made with rice powder
and pandan, served with coconut milk and brown sugar),
and other sweet-tasting porridges were also served as the
main dishes there. One participant stated that the local
food was helpful “because [the taste of the provided food
or drink] is the most acceptable [to the survivors on the
slopes of Mount Merapi]” (P1). Another participant even
mentioned the specific ingredients of one dish:
“Sometimes it includes bay leaves, galangals (a local
spice), and then... What is it called?... Onion, garlic....
Salt” (P5), which strengthens the statement that the local
food was helpful in the disaster area.

Home-Based Complementary Food Programs
Local wisdom complementary food was served be-

cause of some programs initiated by some NGOs in the
humanitarian field. One program served complementary
foods based on local wisdom-based home-cooked such

Table 2. Data and Characteristics of the Participants in Interviews Session
                                                                                                                                                                                                                                     
                                                                                                                                                                                                                                     Time Started to 
Code     Sex        Age (year)     Highest Education                     Occupation                    Role in IYCF Management                                                  Manage IYCF in
                                                                                                                                                                                                                                     the Disaster Area
                                                                                                                                                                                                                                     (year)

P8           F               26            Diploma 1/2/3 (D1/D2/D3)     Health Program Staff     Coordinator of one of the NGO, nutrition program                         2021
P9           F               19            High school/equivalent              College student              Member of distribution team                                                            2021
P10         F               55            High school/equivalent              Homemaker                   Member of IYCF kitchen team, health cadre                                    2021
P11         F               55            High school/equivalent              Homemaker                   Member of IYCF kitchen team, health cadre                                    2021
P12         F               39            High school/equivalent              Private employee            Parent of a 19-month-old child                                                         -
P13         F               45            High school/equivalent              Homemaker                   Parent of an 18-month-old child                                                       -
P14         F               36            Bachelor (S1)                            Doctor                           Personal in charge of NGO’s IYCF program                                    2020
P15         M             24            Diploma 1/2/3 (D1/D2/D3)     Nutritionist                    On-site health service nutrition worker                                           -
P16         F               43            Diploma 1/2/3 (D1/D2/D3)     Midwife                          Midwife in charge of toddler health in the affected village               -
P17         F               27            High school/equivalent              Homemaker                   Parent of a 21-month-old child                                                         -

Notes: IYCF = Infant and Young Child Feeding, NGO = Non-governmental Organization.

Table 1. Data and Characteristics of the Participants in Focus Group Discussion Session
                                                                                                                                                                                                                          
                                                                                                                                                                                                                          Time Started to 
Code     Sex        Age (year)     Highest Education                   Occupation             Role in IYCF Management                                                   Manage IYCF in
                                                                                                                                                                                                                             the Disaster Area
                                                                                                                                                                                                                             (year)

P1           M               35           High school/equivalent            Private employee      Head of NGO in humanitarian field                                                2020
P2           M               25           High school/equivalent            Private employee      Fundraising coordinator of the NGO                                              2020
P3           F                39           Diploma 1/2/3 (D1/D2/D3)    Nurse                       Member of the NGO, nutritional adequacy rate team                     2020
P4           M               25           High school/equivalent            Private employee      Member of the NGO, transportation and distribution team            2020
P5           M               27           High school/equivalent            Private employee      Member of the NGO, a public kitchen preparation team                2020
P6           M               26           High school/equivalent            College student        Member of the NGO, logistics and warehousing team                    2020
P7           M               39           High school/equivalent            Entrepreneur           Member of the NGO, home food distribution team                        2021

Notes: IYCF = Infant and Young Child Feeding, NGO = Non-governmental Organization.
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as jenang (a kind of sweet porridge) and porridge with
tofu or egg as side dishes. The program was given once a
day in the morning for several weeks. Another program
was to provide rice, side dishes, and vegetables, a typical
menu for Indonesians, given twice a day for two weeks.
Another NGO provided rice and vegetable soup for tod-
dlers once a day for three days. Their implementation in-
volved collaboration with other humanitarian activists
and residents. These programs lasted for only a few days.
One participant summarized the situation as follows:
“Well, at that time, the NGO B sent the aid three times a
day then being cooked by the cadres. That’s it” (P10).

Theme 2. Inadequate Complementary Feeding
The Domination of Manufactured Foods and Beverages

Manufactured foods and beverages such as instant
complementary foods, formula milk, and Ultra High
Temperature (UHT) milk affected the feeding practices
of children under two. The donations of manufactured
foods from nearby primary health care (PHC) included
snacks and biscuits for toddlers and instant complemen-
tary foods. Even instant porridge for adults was given for
the toddlers. One participant observed that the instant
porridge “was given from somewhere in one sachet… So,
one kid, a toddler, got some amount of it” (P11).

Inadequate Home-Based Food and Beverage Dona tions
Home-based food donations such as porridge and rice

provided by the NGO had the same texture for all ages.

Those were given once a day, twice a day, or two servings
at a time. The most inadequate beverage was fruit juice
for toddlers. One participant summarized the situation
as follows: “Well, we only can generalize it; we cannot
tell in detail which food [was] for which children. We
lack [knowledge] of it, so we decided to divide the food
into two or three [age] categories” (P1).

Theme 3. Limited Resources to Manage the Com -
plemen tary Feeding

The term resources in this study refer to infant and
young child feeding (IYCF) counselors, breastfeeding
counselors, and other nearby primary health care workers
(PHCWs) who were limited in the disaster location. The
number of PHCWs was limited so that the team could
not carry out further food control for complementary
foods or tasks related to breastfeeding support. The
refugees there were also coming from all ages. One par-
ticipant said, “This [problem] can be [caused by] the hu-
man resources; we lack [the participant paused to talk a
few seconds] it, so [the participant paused to talk a few
seconds] the [food] controlling [does not always hap-
pen.] We are not focusing only on the things to support
breastfeeding” (P15).

Theme 4. Clean versus Dirty Environment
The environmental conditions were generally clean.

Moreover, the water and kitchens used, even refugees
consumed boiled drinking water when the donator pro-

Figure 1. Coding Tree for Thematic Analysis of Complementary Feeding Practices during Disaster in
Indonesia
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vided no mineral water. The garbage was also being taken
care of so that the refugees felt comfortable. One partic-
ipant observed that “there is always a dump truck once
in [a] couple days, so the volunteers collecting the trash,
though [it] is quite far from the camp... So, there is no
garbage piling up” (P7).

Food quality control was done safely by the NGO ac-
tivists. Thus, the food was not made using expired ingre-
dients and was covered so that bacteria would not con-
taminate and not be exposed to rain. However, some par-
ents did not maintain food safety by using the same food
for the whole day and storing it at room temperature.
One participant said that the situation was “first come,
first served. The home-based food which was coming first
will be consumed first, [then] we will consume those with
the short expiry date” (P6).

Theme 5. Mothers’ Endeavour in Complementary Feed -
ing Practices

The participants stated that children aged one year
and over generally fed themselves. The children could eat
easily because there were peers at the camp, and they
could eat together. The parents also reported that their
children ate well. “For my kid, he likes to eat by himself.
If he eats by himself, he will finish his meals, at least
most of it, but if I feed him, he only eats like two to four
scoops, no more than that” (P17).

Meanwhile, the mothers continued to breastfeed.
Some participants stated that breastfeeding mothers used
a veil to cover their chest when doing the process. This
was due to the conditions of the open refugee tents.
“Alhamdulillah [thank goodness], I used to breastfeed in
a tent. I covered it with my long veil” (P13).

Discussion
Community work and the provision of complementary

feeding with local specialties are one of the local wisdom
that is applied when a disaster occurs. Local wisdom is a
view of life and knowledge as well as various life strate-
gies in the form of activities carried out by local commu-
nities in responding to multiple problems in meeting their
needs.13 Community work, known as “gotong royong,” is
a cooperation model with the principle of mutual agree-
ment that values the spirit of embodiment in selfless in-
dividual behaviors or actions.14,15 This mutual coopera-
tion has been illustrated in many disaster events, such as
the Mount Merapi cold lava disaster in 2010. Although
the incident occurred without the influence of the resi-
dents, the men worked for hand in hand to fix the dam-
aged buildings. At the same time, the women took the
initiative to collect food and create an emergency public
kitchen.16 These actions are similar to those of the Mount
Merapi refugees in this study; the mothers cooked togeth-
er to meet the refugees’ food needs. “Gotong royong” is

the value of local wisdom for Indonesians and thus dis-
tinguishes them from the citizens of other nations.15

This study found that the dishes at the camps were
made based on the availability of local ingredients and
local cuisine menus. This condition is in accordance with
the complementary food principle to make foods from
the local ingredients available nearby, in the market, and
the household.17 Study has shown that optimizing house-
hold foods made with local ingredients for complemen-
tary feeding can help children aged 6–23 months meet
their nutritional needs.18 Similar study has proven that
complementary foods made with local ingredients in one
rural area in Indonesia and distributed with the assis-
tance of the Integrated Service Post (ISP)/Pusat
Pelayanan Terpadu (Posyandu) enhanced the nutritional
status of children.19

This study found that health workers from NGOs ini-
tiated the complementary feeding program. These health
workers mobilized volunteers and residents/local com-
munities to cook and provide insights into the food re-
sources availability in the area. The involvement of the
local community was one of the supporting factors for
program success. In Indonesia, each region has its own
food or menu specialty. That was why NGOs outside the
region that helped during the disaster situations would
find it difficult to find food ingredients and did not al-
ways know the local food tastes. Here, the residents/local
community who know more about their comfort food
would play a role in supporting the program’s success.

Furthermore, health workers could educate the local
community about complementary feeding as part of dis-
aster programs in disaster-prone areas for the prevention
and mitigation stage. So when a disaster occurs, the com-
munity can move faster to provide proper nutrition for
children aged 6-24 months. Another study asserted that
the feeding of complementary foods in emergencies or
disaster situations was essential to fulfilling children’s
human rights in these challenging circumstances and
must be done with the cooperation of parties such as
community groups, certain communities, NGOs, and
health service providers.20

Indonesians use the principle of “gotong royong” in
disaster situations to bear the same burden. In the con-
text of a disaster, mutual assistance is part of
Community-Based Disaster Risk Reduction (CBDRR).
The CBDRR is a disaster risk reduction program where
residents carry out risk studies, plans, and actions, while
outside parties, such as NGOs, act as facilitators.21 Based
on this study’s results and the literature,16,18 formal or
informal collaborations between residents to provide ap-
propriate and adequate home-based complementary
foods can be a solution to meet the nutritional needs of
young children.

The participants reported that some home-based com-
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plementary foods were only given to children older than
one year. Thus, children aged 6–12 months consumed
more manufactured foods than older children. The man-
ufactured foods available were instant solid foods, bis-
cuits, wafers, and instant porridge for adults. Manu -
factured complementary foods are the most commercially
available type, and they are dominated by a mixture of
smooth and sweet foods that rarely contain a single food
taste. Hence, they cannot meet an infant’s need to be ex-
posed to various textures and flavors.22,23 Moreover,
they tend to be high in energy but do not provide the es-
sential nutrients needed for growing children.23 Manu -
factured complementary foods also have high salt, added
sugar content, and a fatty acid profile that is not interna-
tionally recommended.24 Consumption patterns that pri-
oritize manufactured snacks contribute to the reduced
nutritional intake of children under five in developing
countries.25,26 In the refugee camp, feeding formula milk
became a daily routine. In fact, formula milk should not
be given in emergency or disaster situations because of
the risk of diarrhea, malnutrition, and even death caused
by dirty bottles and tools.17 In addition, most formula
milk contains additional calorie sweeteners that are not
needed by children aged 6–24 months. Various child
health practitioners have reported that it is better to
avoid formula milk if possible.27

This study found that the home-based foods provided
to the refugees did not meet the recommended standards.
Foods such as soft porridge and rice were supplied with
one texture for all children. According to the Ministry of
Health of the Republic of Indonesia guidelines, children
aged 6–9 months should be provided with thick porridge,
children aged 9–12 months can eat family foods that have
been chopped or cut into small pieces, and children aged
12–24 months may have sliced food.13 Infants must ex-
perience an increase from thick to plain food textures
and a proper transition to family foods by trying a differ-
ent kinds of textures.23 The fulfillment of the right tex-
ture for children can train them to make more complex,
specialized, and structured oral movements enabling
them to achieve smooth and effective chewing skills at
the age of six.28,29 The delayed introduction of hard and
chewy food textures can lead to underdeveloped muscles
and jawbones.29

Based on this study’s result, the provision of porridge
was only accompanied by side dishes like tofu and eggs.
This provision did not meet the requirements for the
number of variations of complementary feeding. Mini -
mum dietary diversity (MDD) recommendations state
that at least one meal must contain four or more foods
from seven food groups (carbohydrates, proteins, fats,
fiber, minerals, vitamins and water).30 A less diverse diet
increases the risk of micronutrient deficiencies and pre-
vents children from experiencing various flavor combi-

nations.23 For the beverage, one of the NGOs donated
mango juice with sugar to young children. However, the
provision of juice to young children who are still in the
complementary feeding category should be limited to
avoid replacing more nutrient-rich foods.23 Giving fruit
juice to children under two years of age as a snack can in-
crease their energy intake by 67%, which can increase
their weight without providing other essential nutri-
ents.31

This study determined that local health workers did
not control the provision of foods and beverages. In ad-
dition, NGOs activists could not always bring in IYCF or
breastfeeding counselors. Ultimately, the government,
NGOs, health workers, and residents must prioritize sup-
port and assistance to continue exclusive breastfeeding
until the age of two or more, provide safe artificial food
where breastfeeding is not possible, and provide comple-
mentary foods recommended for all infants and young
children in an emergency.32 Recommended complemen-
tary foods should be both adequate and safe (e.g., free
from bacterial contamination). Hence, complementary
foods must be hygienically processed and stored. Dirty
locations can contribute bacteria to the solids provided.
The evacuation sites in this study were clean. The
refugees also could consume clean water because the dis-
aster conditions did not directly impact the water, given
that the disaster location was in the highlands. The high-
land areas are still dominated by forests, and groundwa-
ter can become absorbed freely to maintain water quality,
so there is no significant change.33

Likewise, this study found that responsive feeding,
another practice related to complementary feeding, con-
tinued despite the situation. Children aged 12–24 months
demonstrated independent eating and well. Ideally, feed-
ing young children promotes their independence.
However, it can also manage behavioral problems and
avoid indulgent practices in children with long-term con-
sequences for their nutrition and health.23 In addition,
structured mealtimes and responsive feeding are associ-
ated with better eating behaviors.34 Based on the obser-
vation in this study, breastfeeding practices were still
ope rated as usual for children younger than two years of
age amid a disaster situation. Breastfeeding is essential
to the health of the infant and young children during a
disaster. Crucially, young children who do not get breast
milk in disaster situations are at higher risk of being in-
fected with pathogens, malnourished, and threatened
with various diseases that can cause death.35

The strength of this study was that it involved various
parties in providing complementary feeding during a dis-
aster. These parties were not only from health workers
or NGOs but also from the recipients (mothers of chil-
dren aged 12-24 months). In addition, the data from this
study were obtained from various methods of collection;
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observation, FGD, and interviews. The use of multiple
data collection methods and the variety of participants
enriched the study data and increased the objectivity of
the study. 

The limitation of this study is that it did not assess the
responsive feeding practices of children aged 6–12
months. This study did not include the parents of chil-
dren aged 6–12 months during a disaster situation be-
cause their contact information was missing. So, this
study could not determine how young children aged 6-12
months ate while the disaster happened. 

Further study can involve parents with children aged
6-12 months to get a bigger picture of complementary
foods. The following study needs to be carried out more
deeply to observe the management and provision of com-
plementary foods in natural disasters that often occur in
Indonesia (flood, tsunami, and earthquakes). In addition,
further authors have to study each component of com-
plementary foods, such as the safety of the cooking
process and the kitchen storage, which affects the food’s
safety.

Conclusion
This study concludes that the complementary feeding

practices during a disaster in Indonesia were supported
by NGOs, residents, and nearby healthcare workers and
thus represent a form of mutual cooperation among the
Indonesian people. Responsive feeding and breastfeeding
practices can fulfill the nutrition requirements of infants
and young children amid a disaster, and the participants
in this study confirmed that these practices were stan-
dard. The results suggest that adequate and safe nutrition
can be maintained during a disaster with mutual cooper-
ation that targets home-based complementary foods
based on local wisdom. However, health workers must
guide and supervise this process to avoid adverse out-
comes, including IYCF counselors, midwives, nurses,
doctors, and nutritionists.
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Introduction
Cognitive dysfunction is an important consequence of

ischemic stroke. Cognitive dysfunction can involve
several cognitive domains, including attention, memory,
language, perceptual-motor function, and executive
function.1 The prevalence of cognitive dysfunction in
ischemic stroke survivors varies and can involve up to
80% of the ischemic stroke survivor population.2 The
prevalence is also high in the early phase of stroke
(71.9%).3 The cognitive domains most often affected by
stroke are attention, memory, and executive dys func -
tion.4 If not appropriately treated, cognitive dys func tion
can progress to dementia after the first few years,
characterized by the loss of independence of stroke
survivors in carrying out their basic functional and social
activities of daily living.5 However, the cognitive decline
found in the early stages of ischemic stroke has been
shown to reduce the work productivity of survivors.6
Thus, post-ischemic stroke cognitive dysfunction has the
potential to cause economic and social burdens for
families as well as financial burdens for local health
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 Abstract
Cognitive dysfunction is an important consequence of ischemic stroke, which can progress in the first few years and is primarily determined by clinical factors.
This study aimed to investigate the clinical determinants of cognitive dysfunction in stroke survivors in West Nusa Tenggara Province, Indonesia. This cross-
sectional study assessed 255 ischemic stroke survivors with a mean age of 57.1±9.3 years old and 29–79 years old, recruited consecutively in three main
hospitals in West Nusa Tenggara Province between March 2019 and October 2021. Categorical data collected included age, sex, education level, clinical
determinants of ischemic stroke, and cognitive status of the patients. The association between the clinical determinants of ischemic stroke and the risk of
cognitive dysfunction in patients was analyzed using logistic regression after adjusting for age, sex, and level of education. The final multiple logistic regression
analysis models revealed infarct diameter as the only clinical determinant significantly associated with an increased risk of cognitive dysfunction (OR = 3.14;
95% CI = 1.20–8.23). Thus, a larger infarct diameter is the only clinical determinant of cognitive dysfunction in ischemic stroke survivors in West Nusa
Tenggara Province, Indonesia.

Keywords: brain ischemia, clinical determinants, cognitive dysfunction, stroke

authorities and the government. 
Post-ischemic stroke cognitive dysfunction is

primarily assessed by clinical determinants, including
stroke characteristics and well-identified co-existing
vascular risk factors (smoking, hypertension, dys -
lipidemia, overweight, diabetes mellitus, and atrial
fibrillation).7 Stroke characteristics, including infarct
size, the affected hemisphere, and the location of the
lesion in the brain, describe the extent of the brain area
with impaired neural connectivity due to ischemic events
regarding the involvement of brain areas that are
important in conducting cognitive functions.8,9 Impaired
neural connectivity due to ischemic lesions in the left
dorsolateral prefrontal cortex, hippocampus, and frontal
insula, structures in the brain responsible for executive
function, attention, and memory, is a common finding in
ischemic stroke.10 This fact is relevant to the findings of
a previous study that indicated that these three cognitive
domains are most frequently impaired in stroke.4 The
identification of these stroke characteristics is particular -
ly important in predicting the severity of post-stroke
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April 2020 and February 2021 and continued until
September 2021 by implementing a protocol to prevent
the transmission of COVID-19. Using Formula 1, where
n is sample size,  proportion (p) = 20%, q = 1-p, 𝛼 =
0.05, Z𝛼 = 1.96, and margin of error (d) = 0.05, the
minimum sample size required in this study was 255. 

The inclusion criteria were patients clinically
diagnosed with ischemic stroke by a neurologist with or
without a head CT scan, aged 18–80 years, and fully
conscious. Since a head CT scan is required in the acute-
phase ischemic stroke to exclude the presence of a
cerebral hematoma, while the cost is relatively expensive,
it was not performed for outpatients with clinical symp -
toms suggestive of an ischemic stroke beyond the acute
phase. The exclusion criteria included uncorrected visual
and hearing impair ments, illiteracy, and a history of
diagnosis of dementia and psychiatric disorders before
the ischemic stroke.

Categorical data collected in this study were age, sex,
education level, and clinical determinants for ischemic
stroke, including infarct diameter, hemiparetic side,
duration of illness, smoking status, hypertension,
dyslipid emia, overweight, diabetes mellitus, atrial
fibrillation, and cognitive status of the patients. These
data were obtained through interviews with patients and
their families, neuropsychological examinations, and
medical records. The age of the patients was continuously
expressed in years and further categorized into four age
groups: less than 40 years, 40–59 years, 60–69 years, and
70–80 years. Sex was categorized as male or female,
while the educational level was categorized as elementary
school, higher, and college education. Infarct diameter
was continuous data expressed in millimeters (mm) and
then categorized into small (<15 mm) and large (more
than 15 mm) based on the results of the head CT scan by
a radiologist.19

The hemiparetic side of the patients was categorized
into right and left sides. The duration of illness was
expressed in months and then categorized into early-
onset (<3 months from stroke onset) and chronic (more
than three months from stroke onset). Regarding
smoking status, the patients were categorized into
smokers and non-smokers. Overweight was defined as a
patient's body mass index (BMI) indicating more than 25
kg/m2. Dyslipidemia was defined as fasting serum total
cholesterol of 240 mg/dL.20 Hypertension was defined
as blood pressure 140/90 mmHg and/or patients taking
antihypertensive drugs. In contrast, diabetes mellitus was

cognitive dysfunction and in planning cognitive rehabil -
itat ion strategies specific to the impaired domain.11

However, the availability of an adequate investigation
modality to characterize infarct size and location of
ischemic lesions, magnetic resonance imaging, is still
limited in most health care facilities in West Nusa
Tenggara Province. Head computed tomography scan,
which is the gold standard examination for diagnosing
acute-phase stroke, despite its relatively wide availability,
has limitations in characterizing infarct size in the first
few days of ischemic stroke onset.12

Smoking, hypertension, dyslipidemia, overweight,
diabetes mellitus, and atrial fibrillation are well-known
vascular risk factors for ischemic stroke and post-
ischemic stroke cognitive dysfunction. A previous study
showed that these risk factors could independently cause
cognitive dysfunction in the absence of stroke.13 The
presence of these vascular risk factors are related to a
pathological neurodegenerative process that disrupts
neuronal connectivity in the frontal lobe, resulting in
impaired executive function and perceptual-motor
function.14,15 Both hypertension and diabetes mellitus
are correlated with beta-amyloid deposition and tau
protein phosphorylation, which are hallmarks of
Alzheimer's dementia in the absence of stroke.16,17

Thus, the identification and management of vascular risk
factors in ischemic stroke survivors theoretically also has
the potential to reduce the occurrence of post-ischemic
stroke cognitive dysfunction. 

This study aimed to investigate the clinical deter -
minants of cognitive dysfunction in stroke survivors in
West Nusa Tenggara Province, Indonesia. West Nusa
Tenggara is a province in Indonesia with a low human
development index, where access to health services and
the population's education level are also relatively low.18

Thus, the results of this study will be essential for the
government and health authorities in West Nusa
Tenggara and other provinces that have similar charac -
ter istics in terms of developing promotive, preventive,
curative, and rehabilitative strategies to reduce the
frequency of post-ischemic stroke cognitive dysfunction.

Method
This cross-sectional study involved ischemic stroke

survivors recruited consecutively in the outpatient
neurology departments of two general hospitals and one
private hospital in Mataram City, West Nusa Tenggara
Province. The study was described by neurologists to the
patients and their caregivers when they visited the
outpatient neurology department at one of the three
hospitals where the study was conducted. The study was
conducted between March 2019 and October 2021. Due
to the coronavirus 2019 (COVID-19) global pandemic
situation, this study was temporarily suspended between

Formula 1. Sample Size Estimation
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defined as fasting blood glucose levels of 126 mg/dL
and/or patients taking antidiabetic drugs, as described in
previous studies.3 The presence of atrial fibrillation was
determined based on the results of the 12-lead electro -
cardiography (ECG) examination of the patients review -
ed by a cardiologist.

The cognitive status of the participants was assessed
using the Indonesian version of the Montreal Cognitive
Assessment (MoCA-Ina), a neuropsychological test
instrument for evaluating cognitive function that has
been validated for the Indonesian population.21 This
instrument has a maximum score of 30. By using a cut-
off value of 26 for the standard score, cognitive status
was categorized into normal (MoCA-Ina score > 26) and
dysfunctional (MoCA-Ina score less than 26). An addi -
tion al score of 1 was assigned to participants with
elementary- and highschool-level education as a correc -
tion factor for the effect of education level on their
perform ance in the neuropsychological test.

The first analysis was conducted to investigate the
sociodemographic characteristics and cognitive status of
the participants. At this stage, continuous age data were
presented as means and standard deviations. In contrast,
data on the categorical variables of age, sex, education
level, and cognitive status of the patients were presented
as proportions. The second analysis examined the rela -
tion ship between each clinical determinant of ischemic
stroke and the frequency of cognitive dysfunc tion in
ischemic stroke survivors. At this stage, the association
between categorical data of infarct diameter, hemiparetic
side, duration of illness, smoking status, hypertension,
dyslipidemia, overweight, diabetes mellitus, atrial
fibrillation, and the frequency of cognitive dysfunction in
stroke survivors was analyzed using simple binary logistic
regression and crude odds ratio (OR) with 95% confi -
dence interval (CI). In the third analysis, each clinical
determinant showing a p-value<0.25 in the second
analysis was assigned to the final model of multiple
logistic regression analysis to examine its association with
the frequency of cognitive dysfunc tion in stroke survivors
after adjustment for age, sex, and education level and the
results were reported as adjusted OR with 95% CI.

Results
During the study, 314 patients were identified as

having an ischemic stroke. Of these, 59 did not meet the
inclusion criteria. Thus, 255 ischemic stroke patients
were involved in this study, with a mean age of 57.1+9.3
years and between 29–79 years. Of the 255 patients, 197
underwent a head CT scan to confirm the diagnosis of
ischemic stroke, while 58 did not undergo a head CT
scan because their ischemic stroke was beyond the acute
phase when they were recruited. Table 1 shows the
sociodemographic characteristics and cognitive status of

the subjects. This study showed that the proportion of
subjects with post-stroke cognitive dysfunction was high
(79.6%). Sociodemographically, most patients were in
the productive age group, male, and with a high school
education level.

Table 2 shows the results of a simple binary logistic
regression analysis that examined the relationship
between clinical variables and frequency of cognitive
dysfunction in ischemic stroke survivors. The analysis
showed that infarct diameter (OR = 3.42; 95% CI =
1.33–8.78), hypertension (OR = 2.02; 95% CI = 0.96–
2.43), and atrial fibrillation (OR = 4.24; 95% CI = 0.94–
19.15) were eligible clinical variables to be assigned in
the final model of multiple logistic regression analysis (p-
value<0.25). Although of the three variables, infarct
diameter was the only variable that exhibited a significant
relationship. Hypertension and atrial fibrillation also
modulated the increased risk of cognitive dysfunction in
the patients.

Table 3 shows the results of the final multiple logistic
regression analysis models that examined the relationship
between eligible clinical variables in simple binary
logistic regression analysis and the frequency of cognitive
dysfunction in ischemic stroke survivors after adjustment
for age, sex, and education level. The analysis showed
that infarct diameter was the only clinical determinant
that was significantly associated with an increased risk of
cognitive dysfunction in ischemic stroke survivors (OR =
3.14; 95% CI = 1.20–8.23). Consistent with the simple
logistic regression analysis results, subjects with larger
infarct diameters had a higher risk of developing
cognitive dysfunction after ischemic stroke.

Discussion
This study aimed to investigate the clinical determi-

nants of cognitive dysfunction in ischemic stroke sur-
vivors in West Nusa Tenggara, a province in Indonesia
with a low human development index. This study re-
vealed that a larger infarct diameter was the major deter-

Table 1. Subjects Characteristics (n = 255)

Variable                                     Category                                         n (%)

Age (Mean±SD)                                                                               57.1±9.3
Age group                                  <40 years                                          6 (2.4)
                                                  40–59 years                                144 (56.5)
                                                  60–69 years                                  82 (32.2)
                                                  ≥70 years                                       23 (9.0)
Sex                                             Male                                            178 (69.8)
                                                  Female                                          77 (30.2)
Education level                           College                                          78 (30.6)
                                                  High school                                 102 (40.0)
                                                  Elementary school                         75 (29.4)
Cognitive impairment                 Cognitive impaired                      203 (79.6)
                                                  Cognitive intact                             52 (20.4)

Note: SD = Standard Deviation
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ities in the province of West Nusa Tenggara Province in
the management of stroke and cognitive dysfunction after
ischemic stroke. Since all patients in this study were
members of the National Health Insurance (NHI) and
head CT scans were also covered by this insurance, the
absence of head CT scans in some patients might be due
to the low level of knowledge of the patients and lack of
access to adequate healthcare facilities for head CT scans.
In general, the problems described above are common in
populations living in areas with a low human develop-
ment index characterized by the low level of education of
the population and their lack of access to available
healthcare facilities.24

This study also demonstrated that the proportion of
ischemic stroke survivors with cognitive dysfunction was
high (79.6 %). A previous study investigating the preva-
lence of post-stroke cognitive dysfunction in the subacute
phase showed similar results.3 In general, the prevalence

minant of cognitive dysfunction after ischemic stroke in
the patients studied. This result conformed to a study on
ischemic stroke patients in Yogyakarta, an urban area in
Indonesia with a high human development index.22 The
large infarct diameter represents the severity of both the
pathological process in the brain and the disruption of its
neuronal connectivity. Thus, large infarct size in the brain
region responsible for the conduction of cognitive func-
tion will result in dysfunction in these cognitive do -
mains.23 This finding emphasized the importance of head
CT examination in early-phase stroke, not only to deter-
mine the appropriate initial treatment for ischemic stroke
but also to predict the vulnerability of ischemic stroke
patients to suffer from cognitive dysfunction by charac-
terizing the infarct diameter based on this examination.
Since a head CT scan was not performed in 58 patients
because their stroke was beyond the acute phase, this fact
implied the magnitude of the challenge for health author-

Table 2. Simple Binary Logistic Regression Showing Variables Associated with Cognitive Dysfunction in the Subjects

                                                                                                  Cognitive Status n (%)
Clinical Variable             n            Category                                                                                           Crude OR (95% CI)          p-value
                                                                                   Cognitive Intact        Cognitive Impaired

Infarct diameter             197          Small                            37 (26.2)                     104 (73.8)                    3.42 (1.33–8.78)              0.010*
                                                     Larger                            6 (10.7)                       50 (89.3)                                Reference                        
Hemiparetic side            255          Right                            29 (21.8)                     104 (78.2)                    1.18 (0.62–2.25)               0.607
                                                     Left                              23 (18.9)                       99 (81.1)                                Reference                        
Duration of illness         255          Early-onset                   29 (23.2)                       96 (76.8)                    1.23 (0.65–2.33)               0.524
                                                     Chronic                        23 (17.7)                     107 (82.3)                                Reference                        
Smoking status              255          Smokers                       17 (19.5)                       70 (80.5)                    0.77 (0.36–1.64)               0.505
                                                     Non-smokers                35 (20.8)                     133 (79.2)                                Reference                        
Hypertension                 255          Yes                               37 (17.8)                     171 (82.2)                    2.02 (0.96–2.43)              0.064*
                                                     No                                15 (31.9)                       32 (68.1)                                Reference                        
Dyslipidemia                  255          Yes                               27 (19.7)                     110 (80.3)                    1.17 (0.61–2.25)               0.635
                                                     No                                25 (21.2)                       93 (78.8)                                Reference                        
Overweight                    255          Yes                               19 (17.8)                       88 (82.2)                    1.27 (0.66–2.42)               0.472
                                                     No                                33 (22.3)                      115(77.7)                                Reference                        
Diabetes mellitus           255          Yes                               14 (19.7)                       57 (80.3)                    1.00 (0.49–2.07)               0.983
                                                     No                                38 (20.7)                     146 (79.3)                                Reference                        
Atrial fibrillation            255          Yes                                   2 (7.7)                       24 (92.3)                  4.24 (0.94–19.15)              0.061*
                                                     No                                50 (21.8)                     179 (78.2)                                Reference                        

Notes: *eligible for final model of multiple logistic regression analysis, OR = Odds Ratio, CI = Confidence Interval

Table 3. Final Model Logistic Regression Analysis Showing Variables Associated with Cognitive Dysfunction in the Subjects after 
             Adjustment for Age, Sex, and Education Level

                                                                                                  Cognitive Status n (%)
Clinical Variable             n            Category                                                                                           Adjusted OR (95% CI)      p-value
                                                                                   Cognitive Intact        Cognitive Impaired

Infarct diameter             197          Small                            37 (26.2)                     104 (73.8)                       3.14 (1.20–8.23)           0.020*
                                                     Larger                            6 (10.7)                       50 (89.3)                                  Reference                      
Hypertension                 255          Yes                               37 (17.8)                     171 (82.2)                       1.43 (0.51–4.01)             0.501
                                                     No                                15 (31.9)                       32 (68.1)                                  Reference                      
Atrial fibrillation            255          Yes                                   2 (7.7)                       24 (92.3)                     7.76 (0.96–62.59)             0.054
                                                     No                                50 (21.8)                     179 (78.2)                                  Reference                      

Notes: *significant association (p-value<0.05), OR = Odds Ratio, CI = Confidence Interval
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of post-stroke cognitive dysfunction is in the range of 20–
80 %, and this variation is highly dependent on the pop-
ulation studied and the diagnostic criteria used.2 The
high proportion of post-ischemic stroke cognitive dys-
function and the proportion of male stroke survivors of
productive age shown in this study indicated a high po-
tential for public health problems that could be caused
by post-stroke cognitive dysfunction in the future.
Considering that condition, cognitive dysfunction that is
not appropriately managed in the early phase of stroke in
30% of cases progresses to dementia and this condition
will result in a loss of work productivity for survivors.
The problem of post-ischemic stroke cognitive dysfunc-
tion has the potential to add to the socioeconomic burden
of the family.5 Moreover, since the prevalence and inci-
dence of stroke in Indonesia are quite high and most is-
chemic stroke patients are highly dependent on the
National Health Insurance provided by the government,
the problem of cognitive dysfunction as a complication
of ischemic stroke also has the potential to increase the
burden of financing treatment by the government.25

Thus, local health authorities must educate the public,
especially those at high risk, about the importance of
stroke prevention, recognize the signs and symptoms of
stroke, and disseminate information about adequate
health facilities for stroke treatment. Furthermore, the
adequacy of the availability of cognitive rehabilitation fa-
cilities for stroke patients needs to be considered by both
local health authorities and healthcare providers.

The results of this study also indicated that neither
the hemiparetic side representing contralateral cerebral
hemisphere involvement nor the duration of illness was
associated with an increased proportion of stroke sur-
vivors with cognitive dysfunction. These results were
consistent with the following previous studies. Regarding
cerebral hemisphere involvement, Dacosta-Aguayo, et
al.,26 demonstrated that an ischemic lesion in one hemi-
sphere leads to impaired functional integrity in the con-
tralateral hemisphere. Regarding the duration of illness,
Douiri, et al.,27 showed that the prevalence of post-
stroke cognitive dysfunction in both the early and chronic
phases of the stroke was similar. The clinical significance
of these findings was that cognitive function should be
evaluated in every ischemic stroke patient, regardless of
the hemisphere involved. These findings were also clini-
cally significant in that the cognitive dysfunction found
in ischemic stroke survivors, if not treated adequately,
will tend to be relatively stable until the duration of ill-
ness enters the chronic phase, which is certainly related
to a poor prognosis for these stroke survivors.28 Thus,
early identification and management of cognitive dys-
function in stroke survivors is an important part of the
curative and rehabilitative strategy for post-stroke cogni-
tive dysfunction. Local health authorities should develop

such strategy to enable patients to obtain optimal clinical
outcomes.  

The study also revealed that well-identified vascular
risk factors for ischemic stroke, including smoking, hy-
pertension, dyslipidemia, overweight, diabetes mellitus,
and atrial fibrillation, were not significantly associated
with an increased risk of cognitive dysfunction in is-
chemic stroke survivors. However, hypertension and atri-
al fibrillation appeared to modulate the risk of cognitive
dysfunction in stroke survivors, and an insignificant as-
sociation between these two vascular risk factors.
Previous studies have shown mixed results regarding the
association between these vascular risk factors and the
frequency of cognitive dysfunction associated with is-
chemic stroke.4,29 Theoretically, these risk factors can
cause post-stroke cognitive dysfunction, both independ-
ently and through their interactions with each other.30

Given that vascular risk factors, including smoking, hy-
pertension, dyslipidemia, overweight, diabetes mellitus,
and atrial fibrillation, generally exist long before the oc-
currence of stroke. The early identification and adequate
management of these vascular risk factors are essential
as part of a strategy to prevent ischemic stroke and post-
stroke cognitive dysfunction. Moreover, the identifica-
tion of these vascular risk factors is generally possible in
almost all existing healthcare facilities. In this regard, the
role of healthcare workers in primary health care (PHC)
facilities in supporting appropriate education, detection,
and management strategies for these vascular risk factors
also needs to be optimized by local health authorities. 

The results of this study are important to add to pre-
vious studies related to the clinical determinants of cog-
nitive dysfunction in patients with ischemic stroke.
Furthermore, the results of this study can be used as a
basis for developing promotive, preventive, curative, and
rehabilitative strategies for cognitive dysfunction after is-
chemic stroke in the population of stroke survivors in
West Nusa Tenggara and other provinces in Indonesia
with similar characteristics. However, this study had
some limitations. First, the timing of the head CT scans
of the patients varied significantly. Given that ischemic
lesions can evolve at any time in the first few weeks after
stroke onset, this variation in the timing of the CT scan
of the head may affect the accuracy of measuring the di-
ameter of the brain infarct. Second, given that this study
used a cross-sectional design and the study patients did
not have data on their cognitive status before the stroke,
it was impossible to determine precisely whether current
cognitive dysfunction was a pre-existing condition or a
direct impact of stroke. Information related to the history
of cognitive dysfunction before stroke obtained in this
study was based only on the patients' caregivers' infor-
mation and was generally subjective. A longitudinal study
is recommended for investigating the impact of the clin-
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ical determinants identified in this study on the progres-
sion of cognitive dysfunction in ischemic stroke sur-
vivors.

Conclusion
This study revealed the infarct diameter as the only

significant determinant of cognitive dysfunction in is-
chemic stroke survivors in West Nusa Tenggara Province,
Indonesia. A larger infarct diameter is associated with an
increased risk of cognitive dysfunction in ischemic stroke
survivors. These results add to previously reported data
related to the clinical determinants of cognitive dysfunc-
tion in the ischemic stroke patient population in
Indonesia and other developing countries. These results
can also be considered a basis for developing promotive,
preventive, curative, and rehabilitative strategies for cog-
nitive dysfunction after ischemic stroke in a population
of stroke survivors in West Nusa Tenggara and other
provinces in Indonesia with similar characteristics.
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Abstract
Muscle dysmorphia (MD) has several impacts on the decline in social and health functions. This study aimed to determine the correlation between MD with
eating behaviors and exercise loading among fitness center members and analyze the factors affecting it. This study used a cross-sectional design with 100
subjects chosen by a consecutive sampling method at three fitness centers in Semarang City. The subjects were all male members of an active fitness center
between 17 and 45 years. The data of MD were obtained using the Drive Muscular Scale (DMS), while eating behavior data were obtained using the Eating
Attitude Test-40 (EAT-40) and the training load data, including the duration and frequency of weight training data. Social influence data, self-esteem data, and
perfectionism data were obtained using a questionnaire. The findings revealed that 61% of the subjects experienced MD, 80% experienced impaired eating
behavior, and 80% consumed supplements. There was a correlation between the occurrence of MD with eating behavior with PR = 2.56 and consumption of
supplements with PR = 2.56. The most influential factor on MD was a social influence.

Keywords: eating behavior, fitness center, muscle dysmorphia, social influence, training load

Introduction
One of the places where people do physical exercise is

at the fitness center. Fitness centers are popular among
adult men because physical appearance has become an
object of interest over the last years. Besides fitness and
health considerations, the individuals working out in
these fitness centers have another purpose.1 A study of
12 fitness centers in Yogyakarta found that 37.5% of its
subjects aged 26 to 30 years exercised in fitness centers
to make their muscles bigger, 24 % of them wanted to
lose weight and tighten their muscles, and 37.5% wanted
to get fit.2 Most adult men describe their ideal body as
mus cular, including prominent ab muscles, broad shoul-
ders, and a wide chest.3 To achieve that goal, men incre-
ase their physical activities to build muscles through
weightlifting and attempt to improve their body shape,
as they feel unsatisfied with their bodies (body dissatis-
faction). A person's dissatisfaction with their body image
is related to the phenomenon of body dysmorphic disor-
der (BDD), and muscle dysmorphia (MD) is included in
it.4

The incidence of MD is indicated by excessive concern
about one's body being too small or not muscular

enough. There is also a compulsive desire to maintain a
training schedule.5 Previous studies have stated that
46.2% of fitness center customers are diagnosed with
MD.6 Men with MD are proven to have a negative body
image. They dislike their bodies and worry about their
weight, hip, thighs, and leg shape compared with men
without MD.7 The incidence of MD has several impacts
on the decrease of social and health functions. The affect -
ed men spend most of their time lifting weights, following
strict diets, limiting social activities, or going on vaca-
tions that can reveal their body shape, such as swimming
or being in the middle of a crowd.3

Strict diets encourage excess protein consumption
and limited intake of other nutrients, particularly macro-
nutrients such as carbohydrates and fats.8 Supplement
consumption has also become an option to increase mus -
cle mass and obtain the desired body shape.9 However,
improper diet changes can affect the level of energy inta-
ke adequacy and deprive one of nutrition that can impro-
ve exercise performance.8 In addition, these individuals
have a higher risk of behavior disorders and eating ha-
bits, such as restrictive eating, fasting, skipping meals,
binging, purging, consuming diet pills, androgenic drugs,

Received  : January 15, 2022
Accepted : April 25, 2022
Published : May 31, 2022

Kesmas: Jurnal Kesehatan Masyarakat Nasional
(National Public Health Journal)

Copyright @ 2022, Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal), p-ISSN: 1907-7505, e-ISSN: 2460-0601, SINTA-S1 accredited,
http://journal.fkm.ui.ac.id/kesmas, Licensed under Creative Commons Attribution-ShareAlike 4.0 International

https://dx.doi.org/10.21109/kesmas.v17i2.5705


121

laxatives, and enema to maintain the body shape and
weight.3 Extreme eating behavior changes become the
main cause of eating behavior disorders and disturbing
the daily diet.10 Prolonged eating behavior disorders lead
to imbalances in nutrition intake and health disorders
such as increased blood pressure and heart rate, bra-
dycardia, hypothermia, salivary gland swelling, anemia,
dehydration, alkalosis, and other conditions related to
physical and mental health.11

Further, strict diets are also balanced with overtrain -
ing in weight lifting. Continuous weight lifting is an
every day activity of fitness center members who aim to
get a muscular body. Over-exercising to achieve the ideal
body can degrade the immune system in addition to cau-
sing the following: chronic muscle pain, increased heart
rate, decreased physical performance, muscle injuries,
increas ed blood lactate levels, sleeping disorders, bioche-
mical disorders, and psychological disorders such as ex-
ercise addiction and drug abuse (e.g., steroid consump-
tion).12 Studies also show that 3.4% of the men who lift
weights in fitness centers at the frequency of six hours
per week have a higher tendency of MD.9

The factors causing MD include biological, social, and
psychological factors.13 One biological factor that affects
muscle dysmorphia is body mass index (BMI). An under-
weight or overweight person tends to have negative body
image and body dissatisfaction, which will motivate them
to increase their muscle mass.14 Social factors that lead
to MD include the influence of social media, peers, and
family. Television, magazine, and other media affect body
image and create unreal social comparisons, as typical
male models are masculine and muscular.15 In addition,
men want to be more muscular to flaunt their physical st-
rength and get acceptance from peers. When a man suc-
cessfully obtains the ideal body, that makes his friends
wish to imitate him.16

Psychological factors that affect MD are self-esteem
and perfectionism. One study shows that self-esteem has
negative correlations with it. Someone with low self-
esteem will feel unsatisfied with what they have, inclu-
ding body shape, which tends to cause MD.17 In addition,
perfectionism results in MD when one puts in unstopping
attempts to have the perfect body shape. One study pre-
dicted that the higher the perfectionism, the higher the
dissatisfaction with the existing body shape.13 Previous
studies regarding the factors affecting MD and its impact
discuss psychological factors primarily.13,15-17 However,
this study would also thoroughly examine the biological
aspects from the perspective of nutrition in an adult male
who has newly become a member of a fitness center. This
study would focus on the reasons behind the increase in
men's awareness of body image and exercise to obtain a
muscular body. Because there is still limited study on MD
in fitness centre members, the authors were interested in

conducting study on the factors affecting MD and its im-
pact on eating behavior and exercise load in fitness center
members.

Method
The scientific scope of this study was in the field of

community nutrition, and so this study used a cross-sec-
tional design. Data collection was carried out in June–
August 2020 at three fitness centers in Semarang City,
which are Summit Gym, Argy Gym, and Be Gym. This
was an observational study with a method of taking sub-
jects by consecutive sampling. Thus, the research subjects
who met the criteria were included in the study until the
requirement of a minimum of 100 subjects was fulfilled.18

The inclusion criteria in this study were men aged 17–45
years who were still actively weight training at the fitness
center, had no history of serious illness, and were willing
to become study subjects by filling out an informed con-
sent. One hundred subjects met all the study inclusion
criteria.

The MD was measured using the Drive Muscular Scale
(DMS) questionnaire, containing 15 statements about in-
dividual perceptions and assessments of a person's body
muscles.19 The DMS consisted of two factors. The first
was the attitudes oriented towards gaining a muscular bo-
dy, which tested a person's attitude towards muscles, such
as, "I wish I were more muscular," and "I think I would
feel more confident if I had more muscle mass." The se-
cond was muscle-oriented behavior, which included sup-
plement consumption and training adherence, such as, "I
use energy or supplements," and "I feel guilty if I miss my
weight training schedule"20 A subject was diagnosed with
MD if the T-score was > 50 and declared non-MD if the
T-score was less than 50.19

Eating behavior was measured using the Eating
Attitude Test-40 (EAT-40) questionnaire containing 40
statement items designed with modifications to assess a
person's attitudes, behavior, and eating disorders. A score
of more than 30 was considered an indicator of eating
dis orders.21 Exercise intensity was measured using an ex-
ercise intensity questionnaire containing questions about
the type of exercise, training duration, and training fre-
quency in the last week. Quantitative data on subject cha-
racteristics included their age, the length of their mem-
bership at the fitness center, details of the previous week's
days of weight training, food and dietary restrictions, spe-
cial diets, and supplement consumption.

The variable affecting MD, BMI, was obtained by di-
viding the body weight (in kg) with body height squared
(m). In addition, social influence variables were determi-
ned using the Sociocultural Attitudes Toward Appearance
Questionnaire-4 (SATAQ-4), which contained 22 ques-
tions about the internalization of body shape and the in-
fluence of media, family, and peers with a Likert scale of
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1 (strongly disagree) to 4 (strongly agree). A person was
counted as affected if their score was more than the mean
score and not affected if it was lesser.22 Another indepen-
dent variable in this study was self-esteem, obtained from
the total score of each sample using the Rosenberg Self
Esteem Scale (RSE) instrument, which contains ten ques-
tions with a Likert scale of 0 (strongly disagree) to 3
(strongly agree). The questions with a negative expression
had the opposite score. The measurement results were ca-
tegorized into low (score less than 15), moderate (score
15–25), and high (score more than 25). In addition, there
was a perfectionism variable using the Measure of
Constructs Underlying Perfectionism (M-CUP) instru-
ment, which contains 47 questions with a Likert scale of
1 (strongly disagree) to 5 (strongly agree). Results were
categorized into low, moderate, and high using the fol-
lowing conditions, respectively: x < mean – SD, mean –
SD < x < mean + SD, and mean + SD < x.23

The study was conducted online by recording the re-
sponses of the fitness center members using Google
Forms, which contained the several questionnaires used
in this study. Univariate analysis was conducted to descri-
be the data on the subject's characteristics along with
each study variable. The correlation between the MD sco-
re, eating behavior and exercise intensity, and affecting
factors was tested using the Chi-squared test and

Kendall's Tau test. On the other hand, multivariate ana-
lysis was performed using multiple logistic regression
tests.

Results
All of the participants (n = 100) in this study were

males who were active members of fitness centers in
Semarang City. The characteristics of the group are
shown in Table 1. Participants were aged between 17 and
43 years, with a mean of 24 years. They did weight trai-
ning for 1–3 hours a day, 2–7 times/week on average.
The type of weight training set (combination, inner core,
gym machine, free-weight, and upper-lower) and the re-
covery time varied. Most of the participants were mem-
bers of the fitness centers for > 18 months, with an ave-
rage of 20 months. The participants regularly trained
with different motivations: a hobby, fitness, keeping up
with the trend and building muscles.

Based on Table 2, 61 participants (61%) suffered
from MD. The highest T-score was 66, with two partici-
pants reporting that they had always thought of using
steroids. Most of the participants who consumed supple-
ments (80%) like whey protein, amino, creatine, and pro-
tein shakes, were participants with MD. Statistically, the-
re was a correlation between MD and supplement con-
sumption. Participants with MD have a 2.56 times higher

Table 1. Characteristics of Study Participants (n = 100)

Variable                                            Category                                                  n                 %                   Mean±SD              Min–Max

Age (year)                                                                                                                                                     23.9±5.8                   17–43
Training duration (hour/day)                                                                                                                        1.6±0.58                       1–3
Length of membership (month)                                                                                                                20.2±22.52                     1–96
Training frequency (time/week)                                                                                                                    4.1±1.40                       2–7
Muscle dysmorphia T-score                                                                                                                       49.8± 9.99             14.7–66.2
Supplement consumption                  Without supplement                              45                45                                   
                                                          Whey Protein                                        35                35                                   
                                                          Amino                                                    11                11                                   
                                                          Creatine                                                   4                  4                                   
                                                          Shake                                                       5                  5                                   
Type of training                                 Combination                                          49                49                                   
                                                          Inner core                                             27                27                                   
                                                          Training with a gym machine                   3                  3                                   
                                                          Free-weight                                            20                20                                   
                                                          Upper and lower body workout               1                  1                                   
Diet                                                   Without diet                                           80                80                                   
                                                          OCD (Obsessive Corbuzier's Diet)          2                  2                                   
                                                          Low fat                                                    6                  6
                                                          Ketogenic                                                 3                  3
                                                          Carbohydrate                                           5                  5
                                                          Calorie deficit                                          1                  3
                                                          High protein                                            1                  3
Trusted food                                      None                                                      28                28
                                                          Banana                                                   28                28
                                                          Chicken egg                                           15                15
                                                          Coffee, milk                                           27                27
                                                          Meat                                                         2                  2
Dietary restrictions                            None                                                      76                76
                                                          Present                                                   24                24

Note: SD = Standard Deviation
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risk of consuming supplements than those without. 
A total of 80% of the participants who suffered from

eating disorders had MD, significantly higher than non-
MD participants (20%). This disorder was validated by
a high EAT-40 score of 23.16. The positive answers were
mainly recorded from participants' statements of consu-
ming higher levels of protein compared to carbohydrates
or fats and supplements. Statistical analysis showed that
participants with MD have a 2.56 times higher risk of ea-
ting disorders than those without MD. Even though the
results showed a shift in eating behavior, not all the par-
ticipants with MD adhered to the principle of special di-
ets such as a carbohydrate diet, a low-fat diet, Obsessive
Corbuzier's Diet (OCD), or a ketogenic diet. Statistically,
there was no association between the occurrence of MD
and a special diet among the members of the fitness cen-
ters.

Participants also consumed “trusted food”; the food
they believe as the fittest food to help them reach their
goals in the fitness center, before and after weight trai-
ning based on information from different media or per-
sonal trainers. A total of 72% of the participants who
consumed different trusted food/drinks were participants
with MD, and this number was higher than the non-MD
participants who consumed trusted food/drinks. The
trusted food consumed by the participants included cof-
fee, banana, egg, milk, meat, and chicken. Although most
of the participants believed in particular food or drinks,
only a small number of the participants with MD had die -
tary restrictions. Thus, there was no solid correlation
between MD and the consumption of trusted foods and
dietary restrictions among the members of the fitness cen-
ters.

Table 2 also shows that the members of the fitness
centers mostly did high-frequency and long-duration
weight training in both MD and non-MD groups.
However, the bivariate analysis showed no significant as-
sociation between the occurrence of MD and the frequen-
cy and duration of the training.

Table 3 shows that social influence, self-esteem, and
perfectionism affect the occurrence of MD. While nutri-
tional status is not related to the occurrence of MD, par-
ticipants influenced by social life have a three times hig-
her risk of suffering from it. The records stated that
92.2% of the socially influenced participants suffered
from MD, compared to only 28.6% of the participants
who were not. Additionally, there was a significant mo-
derate correlation between perfectionism and self-esteem
with the occurrence of MD. The τ-score indicated a posi-
tive correlation, where the higher the perfectionism, the
higher the chance of being diagnosed with MD. On the
other hand, the lower the self-esteem, the higher the like-
lihood of occurrence of MD.

Social influence came from media, peers, and family.
Although most of the socially-influenced participants we-
re affected by these sources, media was the most domi-
nating (33.7%) influence due to social comparison, cau-
sing someone to compare their bodies to others. Further,
televisions, magazines, the internet, movies, billboards,
advertisements, videos, and other media are highly ac-
cessible in this digital era. Peer pressure came from fellow
gym members who exchanged stories about different
ways of getting the desired body shape. For those who
were married, the influence from their spouse often came
as comments on appearance. These factors resulted in
the pressure to improve appearance, reduce body fat per-

Table 2. Analysis of Participants' Characteristics based on Muscle Dysmorphia Status

                                                                                                 Muscle Dysmorphia Status

Variable                              Category                                MD (n = 61)              Non-MD (n = 39)               p-valuea              PR

                                                                                          n             %                   n             %

Diet behavior                      Eating disorder                      36             80                   9              20                    0.001*              2.56
                                           Non-eating disorder               25          45.5                 30           54.5                                                   
Frequency of training          High                                      40          60.6                 26           39.4                     1.000              0.98
                                           Low                                       21          61.8                 13           38.2                                                   
Training duration                Long                                      33          62.3                 20           37.7                     0.944              1.05
                                           Short                                      28          59.6                 19           40.4                                                   
Special diet                          With diet                               14          66.7                   7           33.3                     0.728              1.28
                                           Without diet                          47          59.5                 32           40.5                                                   
Supplement                         With supplement                   44             80                 11              20                 <0.001*              2.56
                                           Without supplement              17          37.8                 28           62.2                                                   
Trusted food                        Present                                   47          65.3                 25           34.7                     0.239              1.20
                                           None                                      14             50                 14              50                                                   
Dietary restrictions              None                                      12             50                 12              50                     0.304              0.64
                                           Present                                   49          64.5                 27           35.5

Notes: *significant (<0.05), aChi-square test, MD = Muscle Dysmorphia, PR = Prevalence Ratio
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centage, and get a better body shape. 
In terms of appearance, the participants enforced the

impression of being neat, organized, and disciplined, and
also tended to be less satisfied with their body shape.
This was related to the standard nutritional status of most
of the participants. Someone with normal nutritional sta-
tus still had body dissatisfaction due to a high standard
imposed by their perfectionism.

The variables of social influence, self-esteem, and per-
fectionism were further analyzed using multiple logistic
regression analyses to determine the factors that affect
the occurrence of MD the most. The results of the mul-
tiple logistic regression analyses are shown in Table 4.
The most significant factors impacting the occurrence of
MD among people who did weight training were social
influence and perfectionism, with a significance of less
than 0.05. Thus, it could be concluded that socially influ-
enced people had a 38 times higher risk of MD, while
those with high perfectionism had a five times higher
risk.

Discussion
The participants in this study were aged between 17

and 43 years, with a mean age of 25 years. They were ca-
tegorized as early adults and thus, were susceptible to

undergoing changes in values for acceptance by a specific
social group. Therefore, they would try to fit in with the
values adopted in their ideal social group (perfectio-
nism).24 This was in line with findings from a preceding
study which reported that the higher the perfectionism,
the higher chance of being diagnosed with MD among
the male members of an early-adult fitness center.25 The
training process is progressive, which means that they
start with easier workouts and finish with more difficult
ones during the training. They graduated from simpler to
more complex and general to specific exercises. Initially,
they exercised their entire body and moved to targeted
exercises. Their weights changed from light to heavy in
quantity and quality consistently, progressively, and con-
tinuously.26 However, the training process must be spre-
ad over a sufficient period, as the body cannot suddenly
adapt to the effect of weight training. It requires process
and time put in gradually and continuously.27

The consumption of protein supplements in males
who do weight training is believed to increase muscle
size, thus increasing muscle strength and reducing body
fat.28 The findings of this study showed that 80% of the
participants who consumed supplements (whey protein,
amino, and creatine) had MD. This number is higher
than the prevalence in a preceding study conducted in

Table 3. Bivariate Analysis on Factors Affecting the Occurrence of Muscle Dysmorphia

                                                                                          Muscle Dysmorphia Status

Variable                       Category                              MD (n = 61)            Non-MD (n = 39)                     p-value                   PR                  τ

                                                                                 n              %                  n            %

Nutritional status          Abnormal                            39           63.9                22         36.1                             0.588                 1.13a

                                    Normal                                22           56.4                17         43.6                                                                                       
Social influence            Influenced                           47           92.2                  4           7.8                          <0.001*                 3.22a                       -
                                    Not influenced                    14           28.6                35         71.4                                                                                       
                                    Media (32.5%)
                                    Family (33.6%)
                                    Peers (33.7%)
Self esteem                   Low                                      4              80                  1            20                            0.021*                        -             0.229b

                                    Moderate                             57           62.6                24         37.4                                                               
                                    High                                      0                0                  4          100                                                                                       
Perfectionism                High                                    13           76.5                  4         23.5                            0.003*                        -             0.288b

                                    Moderate                             45           65.2                24         34.8
                                    Low                                      3           21.4                11         78.6                                                                                       

Notes: *Significant (<0.05), aChi-square test, bKendall-tau, MD = Muscle Dysmorphia, PR = Prevalence Ratio, τ = correlation coefficient of
Kendall’s-tau

Table 4. Factors Affecting the Most to The Occurrence of Muscle Dysmorphia

Variable                              β                      SE                Wald                  Sig.               OR

Socially influenced            3.635                0.669             29.544            <0.001*           37.9
High perfectionism           1.600                0.557                 8.26              0.004*             4.9

Notes: *Significant (<0.05), SE = Standard Error, OR = Odds Ratio
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Ghana that reported 33% of its participants consuming
supplements.29 Another study conducted in Yogyakarta
also stated that 44% of the males who do weight training
often consume supplements.2 According to statements
made by the participants, the consumption of supple-
ments followed the recommended dosage written on the
label. The main reason behind the change in the eating
behavior among male members of the fitness center was
the obsession to gain more muscle mass in a shorter time,
explaining why they did not focus on the health aspect of
consuming food.28 This is following the results of this
study; most of the participants preferred to consume sup-
plements to speed up muscle gain, as bodybuilding athle-
tes do, more than changing their eating behavior natu-
rally.29 Inadequate eating practices in men with MD af-
fect the result of the training as well as the consumption
of food supplements and the abuse of anabolic steroids,
which are associated with a higher frequency disorder.
Further, the lack of food intake is related to worsening
psychopathologies and body disorders.8 An excessive
consumption of supplements is harmful and may cause
adverse effects such as kidney damage and other diseases.
Supplements should only be an addition to complete nut-
rient intake in the event of inadequate levels of some nut-
rients.29

The results of this study showed that 80% of the par-
ticipants with eating disorders had MD compared to non-
MD participants. People with MD were preoccupied with
appearance and worried about the muscles not being lar-
ge and muscular enough. These conditions led them to
do activities that could build their muscles up, like weight
training, dieting, and drugs.30 This finding was in line
with the results of a preceding study conducted in the
USA among bodybuilders, in which 58.3% of the parti-
cipants were diagnosed with MD.7 Another report stated
that symptoms of MD start to manifest at the age of 19.5
years, indicated by the participants spending over three
hours a day thinking of becoming more muscular, having
control over their weight training activities, following
disturbing diets and training, avoiding certain places and
activities because of the worry over their muscle, and in-
volving in body monitoring, such as checking out their
body in the mirror frequently and wearing loose clothes
to hide their body.3

This study revealed that people diagnosed with MD
have a 2.56 times higher risk of eating disorders than
peo ple without MD. This data is consistent with a study
stating that men with MD have a more irregular diet pat-
tern than men without the condition.7 Earlier studies ha-
ve also noted that changes in eating behavior often hap-
pen to sports players that pay attention to their weight,
as weightlifters, gymnasts, and swimmers do.28,31,32 An
additional study also reported a significant association
between MD and eating disorders.7 Participants diagno-

sed with MD scored significantly higher on EAT than
those without it.32 In addition to the use of supplements,
weight training activists also do a diet to reduce water in-
take. These strategies aim to minimize subcutaneous wa-
ter and optimize muscle definition. However, dehydra-
tion and sodium depletion resulting from fluid restriction
is dangerous for training performance.33 Psychologically,
men with MD who do weight training non-professionally
or non-competitively tend to yearn for approval or recog-
nition for their appearance instead of their performan-
ce.34 Body dissatisfaction, monitoring, and awareness are
associated with irrational thoughts, perceptual distortion,
and negative influences that damage a positive body ima-
ge.35

A study showed that those with high-intensity training
scored higher in MD symptoms and related psychopathy
(irregular eating pattern) compared to the control
group.36 Another study proposed that a higher score in
MD symptoms is correlated with training addiction, ba-
sed on it being high among the 151 male gym users and
25 bodybuilders part of that study.37 As per this study
result, a total of 30 participants stated that they often,
very often, and always felt guilty if they missed their trai-
ning. Even though this study reported a statistically in-
significant association between the occurrence of MD
and training duration and frequency, people with MD re-
corded a higher frequency and longer training periods
than non-MD participants.

Multivariate analysis indicated that social influence
was the most affecting variable in the occurrence of MD,
where its risk was 38 times higher than participants who
were not socially influenced. This finding agreed with a
study conducted by Vitari stating that there was a signi-
ficant correlation between MD and media influence due
to the latter's relation with social comparison; thus, me-
dia pressure may cause someone to compare their body
to others.38 Social influence consists of media, parents,
and peers. The media influences body image, resulting in
social comparisons, with changes in perception related
to the ideal body being regulated by the masculine and
muscular models.15 The family environment thus beco-
mes an important influence because comments on appea-
rance may have positive or negative impacts.39 Peers also
play a role in developing body dissatisfaction because
their comments on appearance directly influence their
friendship. Furthermore, when someone achieves the ide-
al body shape, a desire to do the same will occur in their
friends. This statement follows a study by Aliyev that
found a strong association between media influence, pa-
rents, and peers with body image.40 In gyms, many
posters of masculine and muscular men are on display.
This condition may also increase body dissatisfaction,
and hence, parents must cite positive examples to their
children and avoid making negative comments. Peers' in-
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fluence as "role models" after achieving their goal to be
muscular should help their friends succeed too.

This study also indicated a significant moderate cor-
relation between perfectionism and MD (p-value<0.001).
Perfectionism consists of a high standard, regularity, ex-
pecting perfectionism from others, perception of pressu-
re, and reactivity to mistakes, details, evaluators, satis-
faction, and dissatisfaction.13 This study finding was sup-
ported by a preceding study by Pratiwi, which found a
positive association between perfectionism and body ima-
ge dissatisfaction. Thus, the higher the perfectionism, the
higher the body image dissatisfaction.23 A study by
Iswidyanti and Hamidah, which found a significant posi-
tive correlation between perfectionism and the tendency
of MD in male gym users, also supports this study's fin-
dings. The higher the perfectionism level in male gym
users, the higher their tendency to be diagnosed with
MD.41

Perfectionism indicates a dominant high standard. It
is associated with pressure from other people that seems
to demand or make them often say "should be" to them-
selves. Perfectionism affects the occurrence of MD both
indirectly and directly. The direct effect can be found in
the continuous effort to achieve "the perfect body." The
indirect effect comes in the form of body dissatisfaction.
If their body differs even slightly from the ideal body sha-
pe, they will be dissatisfied. This situation then increases
the risk of MD.13

The strength of this study is that it examined the fac-
tors that influence MD and analyzed its harmful effects.
However, there are weaknesses in this study as well. This
study has not considered other factors that influence the
incidence of MD, such as the purpose of changing eating
behavior, exercise motivation, and internal body orienta-
tion of fitness center members. Fitness center members
require a special approach to diet management and train -
ing load, and this is needed to prevent nutritional and he-
alth problems. Further research is required to determine
the other factors that influence the occurrence of MD,
such as exercise motivation and internal body orientation,
and to analyze their long-term health impact on people
with MD.

Conclusion
Muscle dysmorphia (MD) correlates with eating be-

havior and consumption of supplements in fitness center
members. Subjects with MD had a 2.56 times greater risk
of experiencing disorders in their eating behavior and the
consumption of supplements than the members without
it. Social influence and perfectionism also have a rela-
tionship with the incidence of MD in fitness center mem-
bers, with the most influential factor being the former.
Further study is needed to see the long-term health im-
pact on people with muscle dysmorphia.
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Abstract
The dual form of malnutrition (DFM) is defined as multiple nutritional problems in the same household and time. This study aimed to determine the related
factor to DFM incidence in pairs of mothers and children aged 6–59 months in Bogor District in 2019. This cross-sectional study used secondary data on the
Nutrition and Health of Babakan Madang Subdistrict Toddlers in 2019 and Nutrition Intake and Stunting of Children Under-Five in Bogor District, West Java
Province, involving a total sample of 274 households. The dependent variable in this study was DFM, while the independent variables were maternal age
during pregnancy, maternal height, maternal breastfeeding history, parity, family income, mother's and father's education level. Bivariate analysis involving
the Chi-square test and multivariate analysis with multiple logistic regression tests was used in this study. The results revealed that DFM incidence in the
Babakan Madang Subdistrict in 2019 was 42%. The determinants of DFM that were significantly related were maternal height (p-value = 0.000), maternal
breastfeeding history (p-value = 0.027), and parity (p-value = 0.049). The analysis results showed that the dominant factor in the prevalence of DFM was the
maternal height (OR = 2.704; 95% CI = 1.615-4.528). It is recommended to improving nutrition in adolescence, especially in the case of girls in their role as
future mothers.

Keywords: dual form of malnutrition, maternal height, overweight, stunting 

Determinants of the Coexistence Dual Form of Malnutrition in
Pairs of Mother and Child Aged 6–59 Months in Bogor District
2019
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Introduction 
Nowadays, overnutrition problems such as over -

weight and obesity have become one of the major public
health problems in the world. At the same time, the
prevalence of malnutrition is relatively high.1 These two
different nutritional problems can coincide at the
individual, household, population, and country levels.
The dual form of malnutrition (DFM) is defined as
multiple nutritional problems in the same household and
time, with the possibility of overweight adults and
malnutrition among children.2 In this study, DFM is
defined as a double nutritional burden that occurs in the
same household, as shown by the presence of stunted
children (height for age z-score (HAZ) < -2 SD) and
overweight/obese mothers (body mass index (BMI) > 25
kg/m2). The incidence of DFM in the mother-child pair
can have various negative impacts. Due to malnutrition,
around 3 million children worldwide die every year.
Millions of children with stunting also experience slower
physical and cognitive growth.3 Meanwhile, obesity or

overweight in adults can increase the risk of non-
communicable diseases and is known to be the cause of
2.8 million deaths in adults each year.4

The prevalence of DFM in mother-child pairs varies
considerably, ranging from less than 10% to 26.8% in
various countries.5 In Indonesia, there is also a high
prevalence of stunted children and overweight mothers.
The prevalence of stunting in children aged 0–59 months
in Indonesia is 30.8%.6 In West Java prevalence of
stunting in children aged 0–59 months is 31.1%, while
overweight and obesity in adults more than 18 years are
13.7% and 23%, respectively.6 Study by Wibowo in
2015, using Indonesia Basic Health Research/Riset
Kesehatan Dasar (Riskesdas) 2010 data showed that the
prevalence of DFM in mothers and children pairs aged
two to five years is 29.8%.7 Study conducted previously
in the West Java Province found that the prevalence of
DFM involving overweight/obese mothers and stunted
child pairs was 30.6%.8 The determinants of DFM in
mother and child pairs are maternal factors and socioeco -
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nomic aspects. Maternal factors include the mother's
pregnancy age, height, higher parity, and maternal
breastfeeding history—meanwhile, socioeco no mic fac -
tors include household income, mother's edu cation level,
and father's education level. 

Overweight/obese mothers and stunted children
under-five were chosen as the target of the study.
Children under-five were selected because the first five
years of life are when children have rapid brain develop -
ment and physical growth; besides, those were the target
age group for nutritional improvement. Mothers were
chosen because mothers belong to the productive age
group and determined their key role in the child's growth
and development in early childhood.8 Mother also played
an essential role in nurturing, food providing, and food
distributing in the family.1 Stunting was chosen as an
indicator of malnutrition in this study because it reflected
the cumulative effects of undernutrition and infection
from birth or even before birth. Stunting in childhood
was also associated with physical and cognitive growth
problems.9 Stunting was also reported to affect health in
adulthood and the risk of chronic disease. Childhood
malnutrition was a risk factor for higher glucose, blood
pressure, and lipid levels.10

Indonesia basic health research 2018 data showed
that stunting problems in children under-five still have
the highest prevalence compared to the other nutritional
problems.6 Being overweight in the case of mothers was
also shown to be associated with an increased risk of
developing various diseases or even death.11 Previous
studies by de Onis M and Branca F, Williams, et al.,
Seidu, et al., and Hruby, et al., tended to be focused on
one specific nutritional problem.10-13 Studies about the
double burden of malnutrition in one household are still
rare in Indonesia. The result of this study can show that
two different nutritional problems can be influenced by
the same factor. 

The Department of Health of Bogor District found
19,557 malnourished children in 2019.14 Studies in
Babakan Madang Subdistrict by Putriani EB, et al.,15

found that prevalence of stunting in children aged 6–23
months was 33.2%. The prevalence of stunting and
overweight or obesity in West Java is higher compared to
the national prevalence, same as stunting prevalence in
Babakan Madang Subdistrict that higher than the
national stunting rate. Bogor District also had a high rate
of malnourished children. Previous studies in Babakan
Madang Subdistrict only examined child stunting, while
over weight or obesity in mothers has never been studied.
Based on the above description, the authors were
interest ed in examining whether the incidence of stunting
children in Babakan Madang Subdistrict was also accom -
panied by the DFM incidence, where the child’s mother
was overweight/obese. The objective of this study were

to determine factors related to DFM in overweight or
obese mothers and children 6–59 months stunted in the
Babakan Madang Subdistrict, Bogor District, West Java
Province, Indonesia.

Method
This study used secondary data from the 2019 PITTA

B umbrella research from the Universitas Indonesia
“Nutrition and Health of Toddlers in Babakan Madang
Subdistrict, Bogor District 2019”.16,17 This data was
obtained from a survey undertaken in May 2019 in six
out of the nine villages in the Babakan Madang
Subdistrict. Secondary data analysis was conducted from
March to June 2021. This study used a quantitative
analysis method with a cross-sectional design. The target
population in this study was all households that have
children aged 6–59 months in six selected villages in the
Babakan Madang Subdistrict, Bogor District. Subjects
that meet the inclusion and exclusion criteria were
selected from the overall population. The inclusion
criteria were households with children aged 6–59 months
and living with birth mothers in six selected villages for
a year. If more than one child under-five were in the same
household, the youngest one would be chosen. The age
limit of the mother was > 18 years. The exclusion criteria
included households with single form malnutrition (only
mothers who were overweight/obese or their children
who were stunted), pregnant women, and children with
mental disorders, physical disabilities, and congenital
diseases.

Outlying data were excluded from the analysis. Based
on the two-proportion hypothesis analysis, the sample
size of 274 had a test power of more than 80%. SPSS
(version 22, SPSS Inc., Chicago, IL) application was used
to analyze the results. Univariate analysis was conducted
to obtain an overview of the frequency distribution of
the study variables. Bivariate analysis was used to
examine the relationship between the dependent variable
(DFM) and independent variables (maternal age during
pregnancy, maternal height, parity, maternal breast -
feeding history, household income, mother's level of
education, and father's level of education). The statistical
test method used was the Chi-square test and
multivariate analysis using a multiple logistic regression
test, which aimed to determine the dominant factor of
DFM. The dual form of malnutrition (DFM) was defined
as the presence of stunted children (HAZ < -2 SD) and
overweight/obese mothers (BMI > 25 kg/m2). All
variables in this research were categorized into two,
maternal age during pregnan cy (older maternal ages for
> 35 years old and younger maternal ages for less than 35
years old), maternal height (short stature for mothers
more than 150 cm and normal for mothers > 150 cm),
parity (household with more than two children and
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house hold with < 2 children), maternal breastfeeding
history (currently breastfeeding and not currently
breastfeeding), monthly household income (low for <
IDR 3,760,000 and high for > IDR 3,760,000 IDR),18

mother's educational level (low for no schooling,
primary, secondary and high for high school, college),
and father's educational level (low for no schooling,
primary, secondary and high for high school, college).

Results
The result of the bivariate analysis revealed that

maternal height, maternal breastfeeding history, and
parity were found to have a significant association with
the incidence of DFM (Table 1). However, the results
did not show a significant association between maternal
age during pregnancy, household income, mother's
educational level, and father's educational level with
DFM incidence.  

Multivariate analysis was obtained using multivariate
modeling after conducting confounding and interaction
tests. Variables were gradually eliminated from modeling
from the variable with the largest p-value. Table 2 was
the final modeling of the multiple logistic regression
analysis. The results of the multivariate analysis showed

that the dominant factor concerning DFM was maternal
height. It was found that households with a maternal
height less than 150 cm may increase the odds of having
DFM by a factor of 2.7 after being controlled by maternal
age during pregnancy, mother's breastfeeding history,
and parity as confounding variables (Table 2).

Discussion
The dual form of malnutrition is defined as the

presence of stunted children aged 6–59 months and
overweight/obese mothers in the same household.
Children are stunted when the height-for-age is less than
-2 SD from the median of WHO child growth standards.
Mothers are defined as overweight if the value of BMI >
25.0–27.0 kg/m2 and defined as obese if the BMI > 27.0
kg/m2.19 Stunting in a child under five reflects chronic
nutritional problems and overweight/obesity in mothers
describes the current nutritional status.18 The DFM
occurs due to a nutritional transition where the problem
of obesity continues to develop.18 At the same time, the
problem of malnutrition also persists as a consequence
of the long-term effects of malnutrition in early life.20

The results showed that the prevalence of DFM
incidence in mothers and children aged 6–59 months

Table 1. Determinants of Dual Form of Malnutrition

                                                                                                                      Dual Form of Malnutrition

Variable                                          Category                         Yes                             No                               Total                   p-value            OR              95% CI

                                                                                         n             %                n            %                    n              %

Maternal age during pregnancy       >35 years                  16          57.1              12         42.9                  28           100              0.154           1.912         0.867–4.219
                                                       <35 years                  99          41.1            142         58.9                241           100                                                                        
Maternal height                               <150 cm                   69          53.5              60         46.5                129           100          <0.001*           2.475         1.513–4.048
                                                       >150 cm                   46          31.7              99         68.3                145           100                                                                        
Currently breastfeeding                   No                            83          47.2              93         52.8                176           100            0.027*           1.841         1.099–3.083
                                                       Yes                           32          32.7              66         67.3                  98           100                                                                        
Parity                                               >2 child                    44          51.8              41         48.2                  85           100            0.049*           1.738         1.035–2.918
                                                       <2 child                    71          38.2            115         61.8                186           100                                                                        
Household income                          Low                          76          42.5            103         57.5                179           100              0.924           1.059         0.639–1.755
                                                       High                         39          41.1              56         58.9                  95           100                                                                        
Mother’s educational level              Low                          91          42.5            123         57.5                214           100              0.840      1.110     0.619–1.989
                                                       High                         24          40.0              36         60.0                  60           100                                                                        
Father’s educational level                Low                          66          43.1              87         56.9                153           100              0.869           1.075         0.659–1.752
                                                       High                         48          41.4              68         58.6                116           100                       

Notes: *Significance p-value<0.05, OR = Odds Ratio, CI = Confidence Interval

Table 2. Multivariate Analysis of Determinants of Dual Form of Malnutrition

Variable                                                                    Coef B               p-value                 OR                      95% CI

Maternal age during pregnancy (≥35 years)              0.657                 0.155                1.928                 0.779–4.771
Maternal height (<150 cm)                                        0.995                 0.000                2.704                 1.615–4.528
Currently breastfeeding (No)                                    0.707                 0.012                2.028                 1.169–3.520
Parity (>2 child)                                                        0.474                 0.109                1.606                 0.899–2.868

Notes: * significant (p-value < 0.05), OR = Odd Ratio, CI = Confidence Interval
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pairs in Babakan Madang Subdistrict was 42%. In
comparison, other study has found that the prevalence of
DFM in Malaysia was 19.4%.21 Another study in
Guatemala found that the prevalence of DFM was
17%.22 A study conducted in rural areas of Indonesia
found that the prevalence of DFM was 11%.19 Another
study conducted in urban areas of Indonesia found a
prevalence of DFM of 24.7%.1 When compared to the
above studies, DFM in Babakan Madang Subdistrict has
a higher prevalence. The DFM can have many negative
impacts on both child and mother. Stunting in children
can increase the risk of children experiencing infections,
physiological disorders, mucosal integrity disorders, and
undernutrition, including micronutrient deficiencies,
compared to children with normal nutritional status.10,23

Obesity in mothers or adults also has many adverse
effects. A high percentage of body fat may increase the
risk of cardiovascular disease, diabetes, cancer, asthma,
and musculoskeletal disorders.12,24

There were no statistically significant differences
between maternal age during pregnancy and DFM. This
finding was not in line with a study in the Republic of the
Marshall Islands which found such a relationship (p-
value<0.001; OR = 1.19; 95% CI = 1.12–1.26).25 There
was a great deal of evidence that stunting in children
under five is related to maternal age during pregnancy.
However, the evidence regarded maternal age during
pregnancy and DFM is still limited. For more than 35
years mothers, aging can cause decreased nutritional
absorp tion. It causes nutritional intake imbalance on the
mother's part during pregnancy and increases the risk of
having a stunted child.26 Changes in body composition
are consistent with age changes, as mothers get older
BMI will also increase.27 The mechanisms related to the
effects of estrogen hormones can affect body composition
with age when there is an increase in body fat mass and
a decrease in fat-free mass.13,27 This study did not find a
significant relationship between maternal age during
pregnancy and DFM incidence. In this study, 57.1% of
families with a maternal age during pregnancy more than
35 years experienced DFM, higher than the 41.1% of
families with a maternal age during pregnancy less than
35 years. These results aligned with the theory stated
above, which suggests that the risk of obesity is higher
with greater age. Irregular physical activity after giving
birth can increase the risk. Older mothers also have a
higher risk during pregnancy which can impact the
growth of their children.

This study showed that parity had statistically
significant with DFM (p-value = 0.049). This finding was
similar to a study by Mahmudiono, et al.,1 where OR =
1.852; 95% CI = 1.184–2.898) stated that higher parity
might increase the risk of DFM. Mothers with multiple
children may have less time to provide equal care to each

child when compared to families with fewer children.2
Having multiple siblings can cause growth delays due to
competition to get a source of nutrients available at
home.28 The amount of parity is also associated with the
risk of low birth weight, and low birth weight can
ultimately increase the risk of stunted children.29,30

Another study found a positive correlation between
higher parity and the risk of obesity in middle-aged
women in China.31 Postpartum obesity is associated with
the transition that mothers experience during pregnancy.
Lifestyle alteration related to energy intake and energy
expenditure during pregnancy can lead to long lifestyle
changes, even after pregnancy. The continuous repetition
of these changes throughout pregnancies can change the
mother's lifestyle forever.31 It explains the increased risk
of obesity in mothers with higher parity. Given that
higher parity can increase the risk of DFM related to the
physiology of the mother's body after repeated
pregnancies, the birth spacing can be examined to
support this theory. The increasing number of family
members can affect family care and the ability to
purchase food to meet the family's needs. Both factors
can affect the children's and the mother's nutritional
status. 

Maternal breastfeeding history was a condition where
the mother breastfeeds her child during the research
period. This study showed that maternal breastfeeding
history was statistically significant with DFM (p-value =
0.027). This finding was similar with Sunuwuar, et al.,
study (OR = 1.97; 95% CI = 1.10–3.51).32 Children who
are breastfed may have a higher chance of achieving
adequate daily nutritional needs and a lower risk of
stunting.19 During the first 4 to 6 months of age,
exclusively breastfed infants grow faster than infants who
are not.33 Breastfeeding is also associated with a
decreased risk of being overweight on the mother's part
because it can increase the calorie expenditure of the
mother.32 Breastfeeding has been shown to impact both
children and their mothers positively. In older children,
appropriate complementary feeding should be given to
support the child's nutritional needs.

There were no statistically significant differences
between household income (p-value = 0.924), mother’s
educational level (p-value = 0.840), and father’s
educational level (p-value = 0.869) with DFM. Low-
income levels can affect food security and access to
adequate amounts of food.34 Consumption expenditure
is limited because of increased food prices and socio -
economic constraints.35 Consequently, such a household
is forced to buy cheap food with excessive energy
content.35 This study did not find a significant relation -
ship between family income and the incidence of DFM.
The focus of the research was only to discuss household
income without examining household consumption
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expenditure.   
Lower maternal and paternal education levels may

increase the risk of DFM. The father's education level as
the head of the family is a strong social determinant of
his family's health. A higher education level may have an
essential role in ensuring better nutritional status for his
wife and children. As the person who is generally
responsible for household food, the mother may be
unable to make healthy food choices for the family due to
the low education.1,2,36 Education is always considered
a determinant of food security and household nutrition.
However, nutritional knowledge, accessibility, and the
afford ability of quality food determine DFM. This
situation might be the reason why no significant relation -
ship was found in this study.

Multivariate analysis found that the dominant factor
of DFM in Babakan Madang Subdistrict was maternal
height (OR = 2.704; 95% CI = 1.615–4.528). It was
found that households with maternal height less than 150
cm may increase the odds of having DFM by 2.7 times
higher after being controlled by maternal age during
pregnancy, mother's breastfeeding history, and parity as
confounding variables. The short stature of the mother
indicates malnutrition at the beginning of the mother's
life. Lack of an adequate nutritional history and poor
development in the first 1,000 days of life can lead the
mother to be of short stature in adulthood and possible
complications during childbirth. The long-term impact
of poor maternal health and inadequate nutrients during
pregnancy will lead to the fetus having poor growth in
the uterus and can increase the risk of low birth weight,
which may affect the child's health and development.2,37-
39 Those situations explained the association between
maternal height and the risk of stunting in nutritional
transmission between generations. Mothers who expe -
rienced stunted or poor fetal growth were more likely to
gain excess weight during adolescence and had a higher
risk of nutrition-related diseases. This may eventually
increase the risk of obesity and chronic disease in
adulthood.19,40

This study recommends intervention in the education
of adolescent girls and pregnant women to prevent DFM.
Improving the awareness of the importance of nutrition
for adolescent girls as future mothers can be done
through intervention by providing nutrition education,
micronutrient supplementations, and the treatment of
comorbidities. Improving the nutritional status of
adolescents can reduce the risk of them experiencing
problems related to nutrition when they are adults and
prepare them for pregnancy in the future. For mothers
who are already short in height, intervention can occur
during pregnancy by monitoring such women to ensure
quality nutrition and regular antenatal care (ANC)
checks. Such an intervention would aim to reduce the

risk for adolescent girls and pregnant women in terms of
giving birth to stunted children and preventing the
possibility of DFM incidents in the future.

The advantage of this study lies in providing the latest
overview regarding the prevalence of DFM incidence in
pairs of mothers and children aged 6–59 months in
Babakan Madang Subdistrict. A limitation of this study
is the use of secondary data, which meant that the study
variables were limited. Due to the limited amount of
primary data, some variables could not be analyzed in
this study. Variables that were direct factors related to
DFM, such as intrahousehold food distribution, could
not be analyzed due to these limitations. Secondary data
was used because collecting the data directly was
impossible due to the pandemic. This study requires
direct measurement data that cannot be obtained using
online questionnaires. All available data that match the
various criteria were included in the study to remedy this
limitation. Possible study bias resulting from secondary
data can exist during data processing, and this possibility
was overcome by screening and cleaning data before data
processing. Outlier data were also excluded to avoid
possible bias. Future study is expected to use other
determinants that directly affect the incidence of DFM,
such as energy intake and the use of other nutrients in
mothers and toddlers. Similar research should be
conducted in the broader area.

Conclusion 
The dual form of malnutrition (DFM) incidence in

pairs of mothers and children aged 6–59 months in
Babakan Madang Subdistrict is high prevalence at 42%.
The bivariate analysis showed that short maternal
stature, not currently breastfeeding, and having higher
parity are all significantly associated with DFM. Dual
form of malnutrition can be prevented by improved
nutrition in adolescence, especially in the case of girls in
their role as future mothers. Consequently, when they
become pregnant as adults, this might reduce the risk of
experiencing nutritional problems.
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Abstract
The Nusantara Sehat Team (NST), established in 2015 and consist of multi-professional health workers, implemented to provide comprehensive services at
remote primary health cares (PHCs) for two years. This study aimed to explore how the NST leverages the Interprofessional Collaboration (IPC) and its impact
on the future career prospects of health workers. Using a qualitative approach, the information was gathered from 48 informants drawn from the current 30
NST recruits and 18 alumni through semi-structured interviews. Of these 48, 20 were clinical practitioners, while the rest were non-clinical health workers. The
findings revealed several challenges in promoting collaborative practice, including the community's high demand for curative services, the unclear division of
tasks among the NST and local PHC staff, and inadequate health facility support. The curriculum of IPC was yet to be included in the pre-service education
and in-service training before NST, allowing the staff to enter the workplace and collaborate, especially in the backward areas. The institutional support
through macro and meso policies has yet to enable collaborative-practice ready workers adequately. Other factors such as personal values, family expecta-
tions, gender roles, and career sustainability also affected the retention of personnel in the NST.

Keywords: interprofessional collaboration, primary health care, remote area
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Nusantara Sehat Team-based Program
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Introduction
Comprehensive primary health care (PHC) has be-

come the pivotal element in improving community health
status and welfare.1-4 Over time, various approaches
have been defined by the health system scholars to crys-
talize what comprises the PHC. Initially, the International
Conference of Primary Health Care 1978 released the
Declaration of Alma Ata, outlining that PHC is the first
level of contact of individuals, families, and communities
with the national health system that provides promotive,
preventive, curative care, and rehabilitative services.5
Furthermore, much of the prevailing discussion agree on
a term that includes, but goes beyond, primary care as a
level of health care in a multi-scalar referral system.6
Primary health care is also identified as the integration of
structural intervention and focusing attention on local,
social and environmental risks.7 Thus, it requires com-
bined and concerted effort provided by many health dis-
ciplines to respond to local needs within their specific
context.

This concept has been adopted by the Indonesian
health system as it is reflected in its regulations. Adjust -

ment to the local context is necessary given the diversity
in the country due to its geographic landscape that con-
sists of the mainland, coastal areas, and smaller islands.
Areas with no geographic difficulty require that each
PHC must consist of at least nine categories of health
professionals; medical doctors, a dentist, nurses, mid-
wives, public health workers, environmental health
workers, medical laboratory technicians, a nutritionist,
and pharmacists who, through interprofessional collabo-
ration, deliver health services to the people.8 The mini-
mum number of health professionals in each category
will differ depending on whether the PHC is located in
urban, rural, remote, or very remote areas. However,
maldistribution occurs when the availability of health
professionals is high or low in some PHCs, particularly
when it comes to backward or peripheral areas, which
then become the Nusantara Sehat (NS) deployed sites.9
Inadequacy and low retention of health workers remain
a challenge, hindered by the geographical conditions, fis-
cal capacity, and adequate policy to recruit the health
workers when needed.10 Thus, the quality of the health
services delivered has been sub-standard, as interprofes-
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sional collaboration could not be optimally achieved un-
der these circumstances. In addition, enabling a work-
place ready for teamwork requires soft skills, which be-
come another challenge.

To fulfill the requirement of health workers at PHCs
in backward areas, in 2015, the Ministry of Health
(MoH) of the Republic of Indonesia established a pro-
gram, namely Nusantara Sehat (NS), as one of its affir-
mative policies. The Nusantara Sehat Team (NST) based
program is conducting a special deployment of five to
seven health professionals as a team to be assigned at se-
lected PHCs with two-year contract-based employment.
Health workers recruited have to undergo a rigorous re-
cruitment process so that those selected have strong mo-
tivation to enhance the health of the community in back-
ward and peripheral areas. In order to attract health
workers, the NST Program offers a higher salary com-
pared to the regular remuneration given to health work-
ers. Before deployment begins, they undergo seven weeks
of training and team building that would provide them
with the ability to make an initial assessment of the pre-
vailing health problems at the deployed site. Through this
training, they must propose several innovative interven-
tions to be implemented at their assigned PHC. At the
end of the assignment, the MoH also provides scholarship
opportunities to NS alumni to motivate them to pursue
further education afterward. Between 2015 and 2019, 11
batches of NST have been deployed to 131 municipali-
ties/regencies in 22 provinces, composed of 467 teams
comprising 2,661 personnel.11

This study aimed to explore aspects influencing the
challenges and what enables interprofessional collabora-
tion of NST in delivering PHC services in remote areas
and sustaining the retention of health workers after their
deployment. The NST program has faced many technical
issues in providing quality health services to the commu-
nity and maintaining collaboration among health work-
ers. Using a qualitative approach, this study captured the
obstacles and best practices that could be useful for the
future implementation of the NST program and the in-
terprofessional collaboration implementation in general.

Method
This study applied an exploratory qualitative method

by conducting a series of semi-structured interviews and
focus group discussions (FGD) with the current NST re-
cruits and alumni across five sites in Bengkulu, South
Sulawesi, and East Nusa Tenggara Province. The data
collection process was conducted from January to March
2019. In total, 48 informants were interviewed, of whom
20 were clinical professionals; general practitioners, den-
tists, nurses, and midwives. The remaining 28 were from
preventive and promotive health fields, including nutri-
tionists, pharmacists, public health workers and environ-

mentalists, health workers, and lab technicians. In addi-
tion, 30 of those interviewed were currently deployed at
PHCs located in remote areas, referred to as NST Active,
while the rest were the NST alumni. The details of those
interviewed are listed on (Table 1). 

This study used the gear framework of interprofes-
sional collaboration (Figure 1) to elaborate on the factors
affecting the collaboration process at multiple levels. The
first dimension, input, referred to the policy as a major
and meso element that enabled the initial movement, as
well as the micro team structure that was involved in the
collaboration process. The next dimension focused on
elaborating the micro team issues on social, formal, and
attitudes. It also enlightened the individual elements, in-
cluding personal beliefs, knowledge, aspiration, and pro-
fessional identity. The last was the output dimension,
capturing the deliverables on collaboration. As this study
aimed to answer the challenge and enable adapting inter-
professional collaboration in the national affirmation
program, it was appropriate to explore and assess the ex-
perience of the micro team and individual level as the
representation of the process dimension.

The interview questions were developed according to
this study framework, and all informants received the
same questions. In addition, triangulation of the study
finding was conducted by confirming the information
collected from the local Heads of PHCs at the deployed
sites. The answers were audio-recorded with consent
from all those interviewed, then transcribed and analyzed
using Microsoft Excel 2010 and open source QDA Miner
lite application according to two themes consisting of
narrative patterns of interprofessional collaborative prac-
tice and career perspectives.

Results
Nusantara Sehat Program's Influence on Inter profes -
sional Collaboration
Community's Demand for Curative Services

Across NST deployed sites, it was found that most of
the community at the study sites demanded curative ser -
vices; it was common for those visiting the healthcare
workers to seek treatment or medication for their illness.
In the remote areas, the NST recruits acknowledged that
seeking promotive and preventive health care and know -
ledge was not the community's priority. Hence, the de-
ployed NST, with a strong public health mindset, was
trying to encourage promotive and preventive health care
in the community.

As the initial demand of the community mainly was
for curing illnesses, the NST put in extra service over and
above their working hours fulfilled by them during their
adaptation period. Though sometimes this demand
create d pressure leading to a conflict between them, they
were able to utilize this condition to gain the communi-
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ty's trust. After achieving such trust, NST-Active and the
PHC staff delivered promotive/preventive health services
that were usually in much lower demand. 

The need for interprofessional collaboration seemed
to be affected by the recruitment and pre-assignment
training process as well as the common mission in the
field. For example, one of the clinical cases required the
expertise of all health professionals available in a PHC.
The involvement of the public health promotion and en-
vironmental health officers in the community was just as
important, if not more so, as the medical doctors, mid-
wives, nurses, pharmacists, nutritionists, and medical

laboratory technicians/analysts. However, the communi-
ty's lack of understanding and acknowledgment reflected
an acute awareness of the importance of interprofession-
al collaboration.

Collaboration Challenge with the Local PHC Staff
The Nusantara Sehat Team (NST) attempted to prac-

tice their interprofessional collaboration not only with
fellow NST-Active but also with the rest of the local PHC
staff. For instance, an environmental health worker pre-
ferred facility-wide collaborative activities rather than
planning for a single-profession activity.

Table 1. List of Informants

Status of NS Employment         Location of Data Collection               Profession                                                 Sex

Active                                        Bengkulu Province                               Pharmacist (1)                                           Female
                                                                                                             Nurse (1a)                                                 Male
                                                                                                             Midwife (1a)                                             Female
                                                                                                             Public health worker (1a)                          Female
                                                                                                             Nutritionist (1a)                                        Female
                                                                                                             Medical laboratory technician (1a)            Male
                                                                                                             Public health worker (1b)                         Female
                                                                                                             Medical laboratory technician (1b)           Male
                                                                                                             Midwife (1b)                                             Female
                                                                                                             Public health worker (1b)                         Female
                                                                                                             Nutritionist (1b)                                        Female
                                                                                                             Environmental health worker (1a)            Female
                                                                                                             Nurse (1b)                                                 Male
                                                 East Nusa Tenggara Province              Public health worker (2a)                          Female
                                                                                                             Midwife (2a)                                             Female
                                                                                                             Nurse (2a)                                                 Female
                                                                                                             Medical doctor (2a)                                   Female
                                                                                                             Pharmacist (2a)                                         Male
                                                                                                             Environmental health worker (2a)            Male
                                                                                                             Midwife (2b)                                             Female
                                                                                                             Medical doctor (2b)                                  Male
                                                                                                             Nurse (2b)                                                 Female
                                                                                                             Environmental health worker (2b)            Female
                                                                                                             Medical laboratory technician (2)              Female
                                                                                                             Public health worker (2b)                         Female
                                                 South Sulawesi Province                     Nurse (3)                                                   Female
                                                                                                             Medical laboratory technician (3)              Male
                                                                                                             Environmental health worker (3)              Female
                                                                                                             Pharmacist (3)                                           Female
                                                                                                             Midwife (3)                                               Female
Alumni                                      Jakarta–phone interview                      Medical laboratory technician (4a)            Female
                                                                                                             Public health worker (4a)                          Female
                                                                                                             Nutritionist (4)                                          Female
                                                                                                             Public health worker (4b)                         Female
                                                                                                             Environmental health worker (4)              Male
                                                                                                             Pharmacist (4a)                                         Female
                                                                                                             Nurse (4a)                                                 Female
                                                                                                             Medical laboratory technician (4b)           Female
                                                                                                             Midwife (4a)                                             Female
                                                                                                             Pharmacist (4b)                                         Female
                                                                                                             Midwife (4b)                                             Female
                                                                                                             Nurse (4b)                                                 Male
                                                                                                             Medical doctor (4)                                    Male
                                                 Jakarta–FGD                                       Nurse (5a)                                                 Female
                                                                                                             Nurse (5b)                                                 Female
                                                                                                             Midwife (5)                                               Female
                                                                                                             Environmental health worker (5)              Female
                                                                                                             Public health worker (5)                           Female

Notes: NS = Nusantara Sehat, FGD = Focus Group Discussion
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"It's good; I like it more when I collaborate when work-
ing, instead of just focusing on one profession. I like it
like that. There are those of us [NST], and there are
ones from the PHC… and then at the end, there will be
reports, what activities [we do], what innovations have
been done by NS for the community members in PHC.
Later on, we also have NST innovations, and there are
also ones from PHC." (Environmental Health Worker
Active -3)

In many cases, the collaboration with local PHC staff was
a challenge. Based on the observation, the impediments
between NST and local staff were partly due to the PHC
being disproportionately staffed. In addition, the concept
of interprofessional collaboration might still be confusing
and not being internalized yet by both the NST and local
PHC staff. However, there were still positive examples of
how the leadership initiative by local personnel might
mitigate this. One of the informants explained that they
had been reminded by the head of the PHC to work to-
gether, building a sense of unity between the NST and lo-
cal PHC staff through the exchange of ideas and frequent
discussions. This move was also useful as it helped the
NST members understand the roles of other personnel in
the PHC, enabling them to improve collaboration. The
improved understanding prevented competition between
NST and the local staff. 

The Nusantara Sehat Team Recruits had not been
Acknow  ledged as an Added Value to the Local PHC Staff

There was a mismatch between the perception of NST

recruits on their purpose of being deployed at the PHC
and that of the local PHC staff. This condition resulted in
the initial rejection or skepticism of newly arrived NST
recruits by the local PHC staff, and it took them a while
to warm up to each other. Several informants interpreted
the skepticism as fear of local staff who thought the NST
recruits were the watchful eyes of the MoH. 

In addition, as the NST came bringing their proposed
innovative plan and supporting budget, this was consid-
ered disruptive of the local staff's existing approach.
Those who arrived in June and September were more af-
fected by the timing of their arrival at their host PHC, as
the work plan and budget of the PHC had been imple-
mented. The situation was not conducive to start under-
taking innovations in the community, which contrasted
with the high spirits built during the training period,
causing dissatisfaction among the NST.

NS Active's Career Perceptions
Motivation and Idealism of NST-Active for Social Equity

All of the NST-Active came from different back-
grounds and geographical regions, ranging from those
who grew up in rural areas or remote islands to those
who had never left the national capital of Indonesia be-
fore this assignment. Nevertheless, all recruits seemed to
have a cultivated curiosity about the diverse life that their
fellow Indonesians have and connected personally with
them. To quote one of them: 

"[The motivation] is because I want to “mengabdi"
(serve). Firstly, I have been curious ever since I was

Figure 1. Gears Model of Factors Affecting Interprofessional Collaboration Within
Interprofessional Care Teams,12
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small. Well, it's not bad; I mean [living] in Jabodetabek
(a term describing the Jakarta Greater Area), which is
quite urban; I'm curious about the lives of communities
in the remote areas. Also, I like to speak in public (com-
munity)" (Nutritionist Active-1a)
In addition, NST-Active personnel had an acute per-

ception of the disparity between Java and islands outside
of Java. A person from Java acknowledged that living in
Java was an advantage due to the easy access to health
care and its workers. Therefore, they had a strong desire
to contribute, as mentioned below: 

"I had the thought, if I was here, in [a city in East Java],
there were already so many…, you know, health profes-
sionals. Whereas in backward areas, I thought I usually
saw them on TV; it seemed like health workers were so
limited. So, I became interested, like, what does it feel
like to be a health worker there? And then, to see people
there who have not received health care, it's like, how
to say it, I want to help them there." (Midwife Alumnus-
5a)

Lack of Support for Remote Health Facilities
Working at remote PHCs came along with its conse-

quence of limited information technology. Considering
how idealist most NS recruits were, access to information
technology that would enable them to get the latest sci-
entific updates and professional guidelines became
pi votal to them. It was associated with the ability to have
continuous personal and professional development to
perform their task optimally aligned with updated health
sciences. In addition, the supplies of equipment and ma-
terials for health care services were also sub-optimal, and
support from the officials was often delayed. As one in-
formant put it: 

"I am willing [to work in remote areas again], but, if
possible, not too remote. Because we really feel left be-
hind. Like, information, we get them always late, [some-
times] we even know nothing." (Environmental Health
Worker Active-3)

The Nusantara Sehat Teams' Experiences Influenced the
Career Aspirations

During undergraduate professional training, many
NST recruits admitted to having limited exposure to com-
munity-based healthcare services, especially promotive or
preventive care. The experience of working at the com-
munity level via NST assignment inspired several NST
recruits to shift their outlook for a future career to one
that is more oriented toward PHC.

"In [my university], they have started applying inter-
professional [education], but not maximally. I only got
it for the last semester, so I only learned about ethical
codes [of conduct]. But the students nowadays have
started the interprofessional education from the begin-

ning. Maybe, if there was not enough practice for a
bachelor's degree, field-wise (read: in the community).
It was still formal, with facilitators from the campus.
There was not enough practice during my time."
(Pharmacy Alumnus-4a)
Nevertheless, the current job market and postgradu-

ate education system have not properly acknowledged
this NST experience as an asset relevant to professional
development. For instance, this nurse, who had the am-
bition to pursue higher academics at the postgraduate
level, would have been as an NST alumnus, eligible to
apply for the postgraduate scholarship awarded by the
MoH. However, the university she was keen to apply to
only recognized two-year hospital-based employment as
a work experience requirement instead of equally valuing
PHC/community-based work.

"Now, after I graduated NS, I'm confused. When I ap-
plied for the postgraduate studies program at [the uni-
versity of my choice], a two-year work experience in the
hospital was mandatory. I don't have that. I consulted
with the Agency for Development and Empowerment of
Health Professionals/Badan Pengembangan dan
Pemberdayaan Sumber Daya Manusia Kesehatan
(BPPSDMK) in Hang Jebat [Board of Human Resource
for Health], and their answer was, you have to negotiate
it with the university. Well, that should not be just my
burden! There should be [communication] from institu-
tion to institution!” (Nurse Alumnus-5)
The structure of current employment opportunities

for health workers in general still places less value on NS
work experience. As part of its effort to attract talent into
the NST Program, the MoH has declared that those with
NS assignment work experience will be assessed favor-
ably for civil service employment. However, this will still
be done through the common application route.
However, this opportunity is only available when NST
alumni want to apply to be civil servants at the MoH and
not any other governmental agency. On the other hand,
there was the aspiration to become an entrepreneur. It
was found that some of the NS alumni valued NST as-
signment as the time to accrue adequate financial capital
to start their own business. 

Gender Role and Family Opinion as Career Determi -
nants

Despite facing some challenges during the NST expe-
rience, NST recruits felt that the assignment brought va -
lue to their personal and professional development. Most
were willing to return to the remote areas as NS indivi -
dual-based program recruits. Unfortunately, family fac-
tors and gender role perceptions affected the future ca-
reer decisions of almost all NS health workers inter-
viewed. For many, work location has always been one
strong consideration of their family's approval, especially

Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal). 2022; 17 (2): 136-143



141

for female health workers. Their families did not support
the idea that they pursue careers in another remote area,
as their priorities should be marriage and family instead. 

"Oh dear, my parents said, "Don’t prioritize that (NS
Individual employment) first; what should be a priority
is to get married. Even until now, you don’t have anyone
to get married to because you always go away, right?”
So, actually, it’s so good to work as Nusantara Sehat,
but, well, we cannot do it forever because of age. I want
to join NS again. but because I’m a female, (it becomes
a challenge)” (Medical Lab Technician Active-2).

Discussion
Delivering comprehensive health services, particularly

in remote areas, is the main purpose of the NST deploy-
ment to improve its people's health. The NST recruits
are trying to encourage promotive and preventive servi -
ces in addition to strengthening curative services through
the interprofessional collaboration among them.
However, while creating those demands in the communi-
ty, the NST lacked the acceptance and support from the
local PHC staff due to the uneven task allocation and dis-
ruption of regular activities. Nevertheless, the strong de-
sire of NST to serve the country is the motivation for
NST to keep contributing toward improving the commu-
nity’s health. In order to continue serving in the remote
areas for a long time, the NST needs the proper support
of health infrastructure, fixed work status, and the bless-
ing from their families. As a basis enabler for the team-
work and interprofessional collaborative practice de-
ployed in the PHC, at least four features were included
(1) interaction and communication between team mem-
bers; (2) common objectives around which collective
work is organized; (3) responsibility for performing work
to a high standard; and (4) promoting innovation in work
practices.13

First, interaction and communication among team
members and local PHC staff need to be improved, as
identified in the result above. Indonesia implemented the
Health Professional Education Quality (HPEQ) project
from 2009 to 2014, aiming to improve the interprofes-
sional collaborative practice among health workers by
preparing them to work as a team in any workplace. This
project was done by adding relevant subjects to the cur-
ricula at the undergraduate education level.14 Indonesia
needs to evaluate lessons learned from this project to be
incorporated into its education process to implement the
interprofessional collaboration values effectively. The
second important element is common objectives. The
mismatch in expectations between local PHC staff and
NST-Active; whether the role of the NST should be to re-
place the current workload or work to complement the
community outreach, has become the cause of disharmo-
ny in collaboration. The third is the shared responsibility

to deliver quality services. NST-Active is committed to
developing quality service; however, field realities rang-
ing from geographical challenges in reaching communi-
ties to lack of medical equipment to limitation of health
promotion materials could lead to them compromising
the situation. The last is the promotion and innovation in
the workplace. Those informants had carried out various
innovative activities at the site based on community de-
mands and characteristics in social relations. One of
which is gathering the support of community members
to build a latrine in every household by holding some
events at the village level. This movement is arguably
positive and beneficial for the PHC to gain more atten-
tion and trust from community members.

Macro and meso policies also take part in the govern-
ment’s commitment to delivering comprehensive health
services favoring interprofessional collaborative prac-
tices. The objective of the NST Program is to achieve
comprehensive PHC services in remote areas through the
decision to structure multi-professional teams is worth
applauding. This situation allows various health workers
to contribute and deliver promotive and preventive
health programs. Offering salaries above the current
aver age adds to the attractiveness of this program and
encourages highly motivated and skilled workers to ap-
ply.15 Through this mechanism, the NST Program might
be able to assure the delivery of enhanced quality health
services compared to other schemes. A study in Niger re-
vealed that low salaries and poor financial compensation
among health workers were factors inhibiting retention
in rural areas.16 Thus, the rural area needs are different.
It is imperative to consider that the service delivery
should operate as close to the ground as possible with
adequate policy and financial support.

The lack of PHC's authority in providing adequate
support to the NST recruits impedes optimal NST task
performance. Firstly, the constraint on funding regula-
tion and allocation sometimes hinders the newly NST re-
cruits from executing their activities. For instance, there
was no allocation to procure a new vehicle for the NST
recruits to handle the geographical challenges when vis-
iting the community. A similar study also showed that
the significant problem in delivering comprehensive
health services in remote areas was mainly because health
workers were not equipped with adequate vehicle avail-
ability while performing their tasks.17 Secondly, the
equipment support, including health promotion material,
medical tools, and drugs, also appeared sub-standard,
and the NST had no authority to upgrade the equipment.
Lastly, the disharmony between the NST recruits and the
local PHC staff was a source of tension due to the dispari -
ty in their salaries. Informant admitted local staff was en-
vious of the NST getting a higher remuneration. Even
though the salary of health workers is regulated to meet
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the minimum wage standard at the local level, a national
survey on health human resources estimated that 34.5%
of PHC staff were underpaid.9 At the macro level, the
current size of salary and underpayment issues should be
evaluated closely since health professionals are an essen-
tial feature for human and national development.

According to the findings of this study, the motivation
for the Indonesian young health professionals to join the
NS Program is based on several factors: (i) nationalism
doctrine; (ii) professional idealism and altruism; (iii) em-
ployment sustainability; and (iv) family expectation and
gender role. Firstly, the NS program promotes values re-
lated to nationalism and social justice. Hence, the NST
program provides young health professionals the oppor-
tunity to serve the nation, particularly in the backward
areas. Secondly, young health professionals still have
idea lism and want to apply their knowledge and practice
skills acquired during their education. Research that ex-
amined the motivation of rural community nurses
showed that the philosophy and approach to the role was
the most common motivating factor.18 It was noted that
nurses who chose to work in the community went beyond
their roles of just caring for the ill and unwell. It was also
about the partnership with clients and positively con-
tributing to peoples’ lives.18 Thirdly, in terms of employ-
ment sustainability, the NS Program is considered suit-
able and appealing for young health professionals as it
provides higher remuneration than the standard wages.
The experience of participating in the NST program is a
significant value addition for them when applying for
jobs later or for further studies. The assurance that they
could continue their education after a certain service pe-
riod was one of the most powerful recruitment motiva-
tions. Moreover, it was also found that job security,
salary, and manageable workload were identified as crit-
ical factors that provided satisfaction when working in
rural and remote areas.19 Lastly, this study showed that
the career decisions of health workers were majorly in-
fluenced by their family’s expectations, especially for fe-
male health workers if their families were against the idea
of working full time in remote areas.

On the other hand, the NST assignment also provides
inspiration and fulfills aspirations for the future career
path of NST recruits. Some NST recruits preferred to
continue working in rural and remote areas due to the
motivation discussed above. However, many NST re-
cruits expect that their commitment to being deployed
should have been better acknowledged by the govern-
ment, professional associations, and academia. At this
time, the experience of joining NST is still not linked with
the issue of getting more professional credit.

This study elaborated on the challenges and the en-
abler aspects of the health workers in implementing col-
laborative practices to deliver comprehensive health ser -

vices in remote areas. While discussing the opportunity
to apply collaborative practices, this study recommends
improving macro and meso policies to strengthen the de-
liverables. In addition, various perspectives were also
gathered from clinical and non-clinical health workers,
providing a viewpoint from both sides. However, this
study did not collect the information from Ministry of
Health officials, district health officials, and the local
staff of PHCs. Hence, that viewpoint could not be includ-
ed. Further research might be considered by involving
policymakers and current workers at the deployed sites
as the key sources of information to complete this study. 

Conclusion
In order to implement the interprofessional collabo-

rative practices, sufficient interaction and soft communi-
cation skills, a common mission, strong motivation, and
a clear division of tasks among health workers are essen-
tial to be considered as main enablers. The adaptation
process among the new and the existing health staff will
influence the success of this practice. This study recom-
mends that the improvement of the undergraduate edu-
cation and training on the interprofessional soft skills
curricula should be considered before the program. In
addition, conducting convergence sessions among NST
recruits and local PHC staff is also recommended to de-
velop positive work relationships, prevent conflict, and
align work objectives and early planning before the de-
ployment begins. Health workers need to be facilitated
with adequate support, considering the various chal-
lenges of delivering health services in remote areas.
Through incentive regulation, the government's role in
closing the gap of the current health workers’ incentive
disparity and providing adequate equipment would be
positive stimulants. As the NS Program is only deployed
for two years, this recommendation could be implement-
ed for another scheme of long-term deployment mecha-
nism for health workers in remote areas.

The NS program has successfully increased the moti-
vation of health workers to work in remote areas due to
the idealism and the motive to contribute to the commu-
nity in the disadvantaged and most needy areas. In addi-
tion, it provides an opportunity to serve the community
through professional expertise. The experience of being
NST recruits also inspires the health workers to look at
their future careers beyond the medical perspectives into
community-based service through PHCs. However, one
cannot forget that the family and society have a say in de-
termining their future and career selection. Promoting
positive career perceptions at community-based primary
health services would be advantageous for them if their
experience working in remote areas is recognized. For in-
stance, it could come as a professional credit unit by the
professional organization that will have some value in
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their next career choice and provides an opportunity to
pursue education in keeping with their aspirations for the
future. 
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Abstract
Due to the COVID-19 pandemic, tourism constraints have created a challenge for inclusive tourism, especially for older people and people with comorbidities.
This study examined intrapersonal constraints’ effect on the travel intentions of people facing fewer opportunities for tourism due to the COVID-19 pandemic,
which could disrupt their well-being fulfillment. The data were collected through an online survey of Jakarta citizens aged 46 years and older from the end of
June to September 2021, and a total of 337 responses were accumulated. This study applied partial least square structural equation modeling to test the mod-
erating effect of intrapersonal constraints toward the theory of planned behavior and revealed that the travel intentions of people at high risk from COVID-19
were considered high and were directly influenced by subjective norms, perceived behavioral control, and intrapersonal constraints. High travel intention
implies that intrapersonal constraints do not extensively weaken at-risk people’s desire to travel during the new normal. 

Keywords: constraint, COVID-19, intention, theory of planned behavior, tourism
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Introduction
Human try to achieve well-being in variety of ways,

one of them is tourism. In addition, an interrelatedness
has been well established between travel, tourism, and
health, as supported by the view that tourism experiences
can have both physical and mental health benefits.1 This
is in line with statements by the United Nations World
Tourism Organization,1 acknowledging that tourism can
contribute to health and well-being in various indirect
ways. The World Health Organization (WHO),2 has de-
fined health as “a state of complete physical, mental, and
social well-being and not merely the absence of disease
or infirmity.” In addition to improving well-being, travel
is also considered a basic need and right, as it is known
that everyone is entitled to the same rights of leisure, rest,
and freedom.3

Currently, world tourism activity is suffering from a
decline due to the spread of the novel coronavirus disease
2019 (COVID-19). As of November 23, 2021, Indonesia
recorded an 83.2% casualty of people aged 46 years and
older.4 Therefore, that age group can be considered vul-
nerable to COVID-19. This is supported by a statement
by epidemiologists which is the immune system, cell

regenera tion speed, and organ function of people aged
45 years and older are not as good as those of younger
people, and thus, the body is more susceptible to dis-
ease.5 This group is classified as older people and con-
sists of middle age (45–59 years old) and the elderly (60
years old and above).6

In addition to the risk of transmission, the drive in
the economic sector urged the Indonesian Government
to implement policies for the transition period known as
the “new normal.” This condition refers to the presence
of a new order in response to crises and includes a form
of change and adaptation of new systems to prevent re-
occurrence or to prepare for a crisis.7 The New Normal
Policy means learning to live with COVID-19 by imple-
menting strict health protocols in various activities,7 in-
cluding tourism. This policy in Indonesia was introduced
in June 2020 with adjustments in the intensity of people’s
activities based on the COVID-19 positivity rate.8
Rationally, the “new normal” will become “normal”
when the world has come to terms with the pandemic
and it becomes endemic.9 This policy was initiated by
the tourism sector in the Cleanliness, Health, Safety, and
Environmental Sustainability (CHSE) program for each
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tourism subsector.10 The CHSE programs contain guid-
ance to rerun the tourism sector by prioritizing sanita-
tion, hygiene, and services without direct contact for mu-
tual security in the form of certification within the
tourism industry.10

Restarting tourism requires alteration, and as the in-
dustry prepares for this transformation, consumers must
also change in light of the pandemic in terms of their per-
ceptions, preferences, and attitudes toward traveling—
and tourism industries must be prepared for those
changes.11 People aged 46 years and older have a high
potential for traveling. In the pre-pandemic era, this age
group contributed to the most increased average length
of stay and travel expenditure.12 However, their vulner-
ability to COVID-19 may limit their choices for safe
spaces outside the home. These obstacles to traveling can
interfere with their fulfillment of well-being. Intraper -
sonal constraint, including health, has been assumed to
be one’s most powerful constraint, as it determines the
motivation for participation.13 It then becomes the most
effective constraint in the pre-contemplation stage.14

Constraints in the form of fears and anxieties associated
with uncertainty may negatively influence people’s inten-
tion to visit destinations or even cause resistance to travel
to destinations.15

Studies on travel intention during the COVID-19 pan-
demic have been growing. However, studies related to
travel and people at risk of COVID-19 have been slightly
overlooked. Wachyuni and Kusumaningrum,16 found
that millennials’ post-pandemic travel intention in Jakarta
is higher than their travel anxieties. Graham, et al.,17 in-
vestigated the elderly’s air travel intention during the
pandemic and found that more than 50% plan to travel
within one year after the pandemic. However, the age
cluster used did not show significant behavioral varia-
tion. The authors recommended that future study will in-
clude older people of younger ages who have physical
vulnerabilities toward COVID-19,17 and this study in-
tended to accommodate this recommendation. Concern -
 ing constraints and travel intention, Andreani and Njo,18

used the theory of planned behavior (TPB) framework to
analyze the effect of travel constraints on travel intention.
They found that intrapersonal and structural constraints
significantly influence travel intention. However, their
study did not group respondents or specifically looked at
the pandemic context. 

In TPB, the intention is a direct determinant of be-
havior, and intentions are influenced by attitudes toward
behavior, subjective norms, and perceived behavioral
control (PBC).19 Attitudes toward behavior indicate an
individual’s tendency toward a particular view of behav-
ior; subjective norms indicate the amount of social pres-
sure from individual or group referents that encourage a
person’s participation in certain behaviors, while PBC in-

dicates how easy or difficult it is to carry out the behavior
with the resources one has.19 Aiming to understand the
effect of intrapersonal constraints on travel intention of
people at risk from COVID-19 during the new normal,
this study added intrapersonal constraints in the TPB
framework, where attitudes, subjective norms, and PBC
were independent variables, travel intention was the de-
pendent variable, and intrapersonal constraint was the
moderator variable. This study proposed seven hypothe-
ses. The first hypothesis (H1) was that attitude signifi-
cantly influences travel intention. The second hypothesis
(H2) was that subjective norms significantly influence
travel intention. The third hypothesis (H3) was that PBC
significantly affects travel intention. The fourth hypothe-
sis (H4) was that intrapersonal constraints significantly
influence travel intention. The fifth hypothesis (H5) was
that intrapersonal constraints significantly moderate the
relationship between attitude and travel intention. The
sixth hypothesis (H6) was that intrapersonal constraints
significantly mediate the relationship between subjective
norms and travel intention. The last hypothesis (H7) was
that intrapersonal constraints significantly moderate the
relationship between PBC and travel intention.

Method
The population of this study was the ones physically

vulnerable to COVID-19 in DKI Jakarta Province.
Purposive convenience sampling was applied, with the
sample criteria including citizens of the five Jakarta mu-
nicipalities aged 46 years and older. The number of par-
ticipants was drawn according to the rules that the ap-
propriate sample size for research, in general, should be
30 to 500, with a minimum size of 30 for each catego-
ry.20 Kline stated that a minimum sample for structural
equation modeling (SEM) should be around 100 to 200,
while Tabachnick and Fidell recommended a minimum
sample of 300 for statistical data analysis.21 Hence, to
meet the general requirements of a research sample and
those for statistical data research using SEM, this study
set a minimum sample of 300 respondents. In detail, the
sample was divided into four groups based on their age
and health condition: the elderly, with and without co-
morbidities, and the middle-aged, with and without co-
morbidities. 

Data were gathered using Google Forms circulated
via WhatsApp messages to support physical distancing,
and respondents were allowed to complete the form at
their convenience. Following Ajzen’s suggestion, an
elicit ing questionnaire was conducted during the first da-
ta collection stage.22 A pilot study completed by 30 re-
spondents was undertaken in mid-June 2021, and all vari-
ables were confirmed to be valid and reliable—the final
questionnaire comprised three parts. The first part was
the respondents’ profile, which consisted of demographic
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characteristics and health conditions. The second part in-
cluded multiple-choice statements concerning the TPB
variables: attitudes (five indicators, e.g., “Traveling dur-
ing the new normal is more convenient”), subjective
norms (five indicators, e.g., “Most of my friends think
positively about traveling during the new normal”), PBC
(five indicators, e.g., “I have enough free time to travel
during the new normal”), and travel intention (three in-
dicators, e.g., “I feel excited to travel during the new nor-
mal”). The third part included multiple-choice statements
on intrapersonal constraints (five indicators, e.g., “I am
worried that I may get infected by COVID-19 while trav-
eling during the new normal”). The second and third
parts were assessed using a four-point Likert scale (1 =
strongly disagree, 2 = disagree, 3 = agree, 4 = strongly
agree). It has been suggested that research in Indonesia
should apply an even Likert scale, as Indonesians are rel-
atively inclined to take a neutral side.23

The International Business Machines Corporation
(IBM) Statistical Package for the Social Sciences (SPSS)
for Windows, version 25 (IBM Corporation, Armonk,
New York, United States of America) was used to calcu-
late the percentage of respondents in the profile.
Demographic information consisted of age, gender, mar-
ital status, education, and occupation, while health con-
ditions included perception of comorbidities. Age was
categorized based on the definition mentioned above.
Marital status was divided into two categories. Married
people were considered those who still had either a
spouse and/or children, while single people were consid-
ered those who had neither a spouse nor children. This
classification was aimed to distinguish people who had
attachments to a nuclear family from those who did not.
Education was classified based on graduation level, from
elementary to postgraduate. Finally, occupation was di-
vided into people still dynamically earning money (entre-
preneur, employee) and those who did not (retired,
housewife, unemployed).

The first step was the outer model evaluation, which
was performed by checking the convergent validity
(shown by the average variance extracted/AVE and outer
loading value more than 0.5), discriminant validity
(based on Fornell and Lacker’s criterion, shown by the
AVE root of a variable that is higher than the correlation
of the variable with other variables), and the reliability of
the variables (proven by the value of the composite reli-
ability more than 0.7).24 In determining the tendency of
the response, the level of respondents’ achievement
(LRA) and the mode of response were referred to.
Descriptive statistics were used to find the mean for each
indicator to calculate the LRA, which was interpreted by
using the following criteria: very low (0–20.99%), low
(21–40.99%), moderate (41–60.99%), high (61–
80.99%), and very high (81–100%).25 The mode of re-

sponse was used to determine the Likert scale that the re-
spondents were most inclined to. After the model was
specified, the hypotheses were verified by comparing the
t table and t statistics values and considering the p-value.
If the t statistics value was more than t table (with a con-
fidence level of 0.05, it should be more than 1.96), and if
the p-value was less than 0.05, then the hypothesis was
accepted.24 The inner model evaluation was performed
next by finding the value of 1) Q2 to determine the mod-
el’s predictive relevance (with a value more than 0 prov-
ing it) and 2) R2 to determine the model’s predictive abil-
ity (0.25 = weak, 0.5 = moderate, and 0.75 = signifi-
cant).24

Results
The data collection resulted in 337 responses, more

than the minimum sample number set for the study. The
profile of the respondents is presented in Table 1. After
deletion of the lowest outer loading, the model reached
convergent and discriminant validity for 22 indicators.
The model was also confirmed to be reliable according to
the required AVE and composite reliability values. Table
2 shows that the group of middle-aged individuals with-
out comorbidities had high LRAs and “agree” modes for
all variables. The group of middle-aged individuals with
comorbidities had relatively similar LRAs and mode re-
sults, except they had lower social pressure to travel dur-
ing the new normal.

Table 3 shows that, overall, the elderly without co-
morbidities had high LRAs, except for in the subjective
norm category. Next, although the elderly with comor-
bidities have a higher risk of COVID-19, they have a high
level of travel intention. However, they also have very
high intrapersonal constraints and demonstrate a lower
attitude and pressure to travel in the new normal.
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Table 1. Respondents’ Profile

Demography/Condition       Category                                  n (n = 337)       %

Age                                     46–59                                            269           79.8
                                           >60                                                  68           20.2    
Sex                                      Male                                              110           32.6
                                           Female                                           227           67.4
Marital status                     Married                                          299           88.7
                                           Single                                               38           11.3
Education                            Elementary & junior high                12             3.6    
                                           Senior high                                      83           24.6
                                           Associate’s degree                            35           10.4
                                           Undergraduate                               139           41.2
                                           Graduate/postgraduate                    68           20.2
Occupation                         Employee                                       158           46.9
                                           Entrepreneur                                   34           10.1
                                           Retired                                             50           14.8
                                           Unemployed                                    12             3.6    
                                           Housewife                                        83           24.6
Having comorbidities          Yes                                                  97           28.8
                                           No                                                 240           71.2
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The structural model testing in Table 4 proved that
H2, H3, and H4 were supported and resulted in the
structural model depicted in Figure 1. The model resulted
in a Q2 of 0.494, meaning that it has predictive rele-
vance. Next, an R2 value of 0.701 was found, which falls
into the category of moderate, close to being significant.
This result showed that travel intention was influenced
by subjective norms, PBC, and intrapersonal constraints
as much as 70.1%, while other aspects excepted from
this study have a share of 29.9% of effects on travel in-
tention.

Discussion 
Previous studies have shown that intrapersonal con-

straints have a significant negative influence on travel in-
tention.18,26 This study also found a similar result, which
means that people at high risk from COVID-19 realized

the importance of considering their age and physical con-
dition when traveling during the new normal. The influ-
ence of respondents’ physical condition on their psycho-
logical condition might affect their plans to travel during
the new normal. High constraints justified at-risk peo-
ple’s attitudes regarding the inconvenience of traveling
in the new normal. 

Studies on travel intention in the TPB framework
have shown that attitude significantly and positively in-
fluences travel intention.27-30 However, this study no-
ticed that attitude had no significant influence on travel
intention when intrapersonal constraints were considered
in the framework. This discrepancy might be caused by
the different populations studied, as most of the respon-
dents in previous studies were under 46 years old.27-29

The contrast might also be due to different variables
added in the TPB framework, as none of the other studies
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Table 2. Middle-Aged Group’s Level of Respondents’ Achievement Regarding Theory of Planned Behavior and Intrapersonal Constraints

Health Condition                                   Category                 AT (%)              SN (%)               PBC (%)                TI (%)               IC (%)

Without comorbidities (n = 210)            LRA                       65.4 (H)            62.6 (H)               70.8 (H)               69.4 (H)             72.1 (H)
                                                               Mode                      A (42.4)             A (40.5)               A (47.6)                A (44.8)             A (33.3)
With comorbidities (n = 59)                   LRA                       64.5 (H)            60.3 (M)               70.3 (H)               65.9 (H)             77.9 (H)
                                                               Mode                      A (35.6)             A (35.6)               A (54.2)                A (42.4)          A/SA (39)
Total (n = 269)                                       LRA                       65.2 (H)            62.1 (H)               70.5 (H)               68.7 (H)             78.0 (H)
                                                               Mode                      A (40.5)             A (39.4)               A (49.1)                A (44.2)             A (34.6)

Notes: AT = Attitude, SN = Subjective Norms, PBC = Perceived Behavioral Control, TI = Travel Intention, IC = Intrapersonal Constraints,
LRA = Level of Respondents Achievement, M = Moderate, H = High, A = Agree, SA = Strongly Agree.

Table 3. Elderly Group’s Level of Respondents’ Achievement toward Theory of Planned Behavior and Intrapersonal Constraints

Health Condition                                   Category                 AT (%)              SN (%)               PBC (%)                TI (%)               IC (%)

Without comorbidities (n = 30)              LRA                       66.8 (H)            60.8 (M)               72.3 (H)               67.2 (H)             73.4 (H)
                                                               Mode                      A (40.0)          DA (43.4)               A (36.7)                A (36.7)          A/SA (40)
With comorbidities (n = 38)                   LRA                       59.1 (M)            58.4 (M)               68.3 (H)               61.4 (H)          82.9 (VH)
                                                               Mode                   DA (47.4)          DA (50.0)               A (50.0)             DA (36.8)           SA (44.8)
Total (n = 68)                                         LRA                       62.5 (H)            59.5 (M)               70.3 (H)               63.9 (H)             80.7 (H)
                                                               Mode                   DA (41.2)          DA (47.1)               A (44.1)             DA (36.8)             A (42.6)

Notes: AT = Attitude, SN = Subjective Norms, PBC = Perceived Behavioral Control, TI = Travel Intention, IC = Intrapersonal Constraints,
LRA = Level of Respondents Achievement, M = Moderate, H = High, VH = Very High, DA = Disagree, A = Agree, SA = Strongly Agree.

Table 4. Hypotheses Testing Results

Relationship                                                       Original Sample        T Statistics             p-values               Remarks

H1: AT g TI                                                                 0.083                    1.201                0.230                 Not significant
H2: SN g TI                                                                 0.277                    4.153                  0.000                 Significant
H3: PBC g TI                                                               0.475                    9.554                  0.000                 Significant
H4: IC g TI                                                                 -0.151                    4.025                  0.000                 Significant
H5: Moderating Effect of IC on AT g TI                    -0.046                    0.923                  0.356                 Not significant
H6: Moderating Effect of IC on SN g TI                      0.067                    1.327                  0.185                 Not significant
H7: Moderating Effect of IC on PBC g TI                  -0.018                    0.386                  0.700                 Not significant

Notes: AT = Attitude, SN = Subjective Norms, PBC = Perceived Behavioral Control, TI = Travel Intention, IC =
Intrapersonal Constraints.
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included intrapersonal constraints.27-30 Finally, it might
also be because the previous studies were conducted in
the first semester of 2020 when the new normal was just
deliberated or implemented.27-30 The insignificant role
of attitude implied that a good or bad view on traveling
during the new normal does not influence the travel in-
tention of people at risk from COVID-19. This condition
might also be why intrapersonal constraints do not ex-
hibit moderating effects on attitude toward travel inten-
tion, indicating that attitude is not shaped by one’s con-
dition but by the activity itself.

Similar to this study, previous studies have shown
that subjective norms have a significant and positive in-
fluence on travel intention.28-30 Respondents’ answers
showed that their persons or group referents do not en-
courage them to travel during the new normal. People
seem to mind a great deal about each other’s health. The
presence of collective resilience could cause this, and a
shift to prosocial and responsible consumption urged by
the pandemic.31,32 Collective resilience has thus also
been a buffer toward intrapersonal constraints, causing
intrapersonal constraints to be an insignificant moderator
of subjective norms toward travel intention. 

This study showed that PBC has a significant and pos-
itive influence on travel intention, and previous studies
stated the same.27-30,33 Furthermore, this study found

that, among the TPB variables, PBC has had the most
significant influence on travel intention during the pan-
demic, indicating the confidence of at-risk people in their
capacity to travel during the new normal, supporting the
previous studies.27,33 The insignificant moderating role
of intrapersonal constraints on PBC toward travel inten-
tion in this study could be caused by the high PBC, mean-
ing that they believe they can find negotiating strategies
for the constraints in traveling during the new normal. 

This study found that the travel intention of people at
high risk from COVID-19 belongs to the high category,
with the middle-aged group having a higher LRA than
the elderly. However, although the elderly’s travel inten-
tion belongs to the high category, their mode of answer-
ing falls into the “disagree” scale, which hints at a hesita-
tion to travel during the new normal, especially for the
elderly with comorbidities. This finding supports a previ-
ous study revealing that elderly tourists have a high sen-
sitivity toward health crises.15 While intrapersonal con-
straints belong to a high level, and they do not necessarily
lead to low travel intention. This could be explained by
the respondents’ high PBC. Otherwise, this could also in-
dicate that respondents deem traveling very important in
fulfilling their needs and improving their quality of life.

In any case, high intrapersonal constraints imply in-
convenience in traveling during the new normal. Safety

Figure 1. Partial Least Square Structural Equation Modeling Result

Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal). 2022; 17 (2): 144-150



149

is “the new comfort” during the new normal. Hence, the
application of hygiene and sanitation factors against
COVID-19, such as personal protective equipment,
health education, personal hygiene, and sanitation, to
prevent transmission,34 and make traveling safer and
more convenient. Tourism activities should then refer to
CHSE implementation. In addition, “untact” tourism,
such as healing ecotourism, staycations, and road trips,
has become quite popular to satisfy the thirst for tourism
while also minimizing the health risk from COVID-19
and may be a solution for people at risk.35 However, con-
sidering the price, experience, and technology applied,35

it is necessary to ensure its inclusivity. The untact culture
was introduced to respond to the individualist tendency
of modern people.35 To prevent exclusivity, it is suggest-
ed that untact tourism services in Indonesia have a range
of affordable prices, provide tourism experiences pre-
ferred by all segments, and feature a user-friendly ser -
vice.

This study theoretically contributes by filling the
tourism and pandemic literature gap that has not widely
discussed at-risk people’s behaviors. This study may be-
long to the initial studies on tourism consumption during
the new normal in Indonesia from the standpoint of vul-
nerable people. It also expands TPB with the involvement
of intrapersonal constraints by providing a more stable
ground for explaining travel intention during a health cri-
sis. The study offers several practical implications. First,
it is necessary to lessen the psychological barriers of peo-
ple at risk to travel during the new normal while balanc-
ing the effort to deal with a high travel intention by en-
hancing safety in traveling during the normal. In addi-
tion, it is also essential to ensure the accuracy and time-
liness of information delivery in efforts to improve safety
in activities during the pandemic to prevent overconfi-
dence due to misinformation that could lead to higher
vulnerability. Finally, tourism industries should also en-
courage visitors’ responsible behavior by monitoring con-
formity to the rules. 

This study has some limitations. First, there was an
imbalance regarding the proportion between respon-
dents’ ages due to the type of sampling and data collec-
tion mechanism. However, besides performing SEM
analysis, LRA calculation, which separates the results be-
tween the elderly and middle-aged respondents, is ex-
pected to minimize bias. Future studies can find a better
data collection technique during the new normal and thus
obtain a proportional sample. Second, questionnaires
were distributed during Indonesia's second peak of
COVID-19 transmission. Therefore, performing the
study when the positivity rate is stably low could yield a
different result. However, the data collection period cov-
ered the time when cases were rising until they flattened
at the end of September 2021. Next, future studies can

assess the tourism behaviors and coping strategies of at-
risk people during the new normal as well as their trust
perception of health protocol implementation by tourism
industries.

Conclusion
Intrapersonal constraints directly influence the travel

intention of people at risk from COVID-19. Yet, this
study found that they do not moderate the relationship
between attitude and travel intention, subjective norms
and travel intention, or PBC and travel intention. In ad-
dition, high intrapersonal constraints do not necessarily
lead to low intention to participate in tourism activities.
Tourism authorities are recommended to encourage con-
sistency with CHSE implementation and adopt and pro-
mote inclusive untact tourism to enhance the safety and
convenience of traveling during the new normal. 
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Introduction
A new disease caused by a novel coronavirus, called

COVID-19, emerged at the end of December 2019.
Currently, 224 countries and territories worldwide have
been infected with this virus.1 This pandemic has drasti-
cally changed social life.2 To curb its transmission, the
public has been advised to follow various health proto-
cols, such as physical distancing, large-scale social re-
strictions (LSRR)/Pembatasan Sosial Berskala Besar
(PSBB), and masking. According to the Centers for
Disease Control (CDC), prevention of COVID-19 in-
cludes getting vaccinated, wearing a mask, remaining six
feet away from others, avoiding poorly ventilated rooms
and crowds, and washing hands.3

This virus has caused fear, anxiety, and uncertainty
across the globe leading to provisions for social distanc-
ing and an increasingly challenging economic reality.4
Changes, such as working from home (WFH),5,6 study-
ing from home (SFH), terminating employment con-
tracts, losing one's job, and lack of physical contact with
families residing outside the city, which are extremely

necessary for maintaining mental health, are enough to
alter an individual's lifestyle. The educational sector has
also experienced certain changes during the pandemic.
Usually known to carry out face-to-face learning activi-
ties, this field adopted an online procedure,7,8 using var-
ious media, such as Zoom, Google Meet, Cisco Webex,
Skype, and other video platforms. 

The COVID-19 pandemic has led to increased screen
time.9-11 In addition, reports have shown that Zoom us-
age rose by 360% in 2020.12 The word "Zooming" has
become a widespread verb to replace video conferencing,
just like "Googling," which is equivalent to a web search.
The increasing use of video conferencing has raised con-
cerns about fatigue caused by video conferencing, termed
"Zoom fatigue,"13 caused by the complexity of interper-
sonal interactions because of particular spatial dynamics
in video conferences.14

Bailenson's study discusses the theoretical arguments
for the causes of Zoom fatigue, explaining that Zoom fa-
tigue is caused by four dimensions of interpersonal con-
nection (eye gaze at close distance, cognitive load, all-
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day mirror, and reduced mobility) changed as a result of
video conferencing.15 The use of video conferencing for
an extended period has a high risk of causing stress,16

and mental health issues, such as tiredness and anxiety.17

However, those study was still hypothetical. Despite the
findings of previous studies, almost none have been di-
rectly tested. There is still limited research discussing
Zoom fatigue and the factors affecting it. Therefore, this
study aimed to describe the occurrence of Zoom fatigue
and the factors that contributed to it during the COVID-
19 pandemic.

Method
This study was a cross-sectional study using conven-

ience sampling, and this method is based on the avail-
ability and ease of obtaining respondents. The sample
size was calculated based on the following Formula 1. 

Based on previous research, the population propor-
tion 1 (P1) was 0.36, and the population proportion 2
(P2) was 0.50.18 With a significant level of 0.05 and a
power of 95%, the minimum sample size of this study
was 323. The sample size of this study was 376, which
surpassed the minimal sample adequacy requirement.
Data collection began in July and ended in October 2020.

The dependent variable was Zoom fatigue. In this
study, "Zoom fatigue" is defined as the fatigue that oc-
curs after video conferencing using Zoom, Google Meet,
Skype, FaceTime, Cloud X, Go to Webinar, Microsoft
Teams, Cisco Webex. The independent variables were
frequency of use of video platforms (days/week), fre-
quency of use of video platforms (hours/day), frequency
of rest, length of rest, the tool used for video platforms,
audio device, sitting position (lying around or sitting),
and multitasking. 

Data was collected through a questionnaire on Google
Forms. The link to the online questionnaire was distrib-
uted through various social media. Individuals over 17
years old, have worked or studied from home, and are
willing to fill out the questionnaire were sampled. 

The questionnaire included 45 questions: seven ques-
tions about the characteristics of the respondents, eight
questions about the determinants of Zoom fatigue, and
30 questions about Zoom fatigue. Questions about the
determinants of Zoom fatigue included frequency of use
per week (≤ three days/week or > three days/week), fre-
quency of use per day (≤ three hours/day or > three
hours/day), number of breaks (one time or ≥ two times),
duration of a break (< 15 minutes or ≥ 15 minutes), the
equipment used (smartphone vs. computer/laptop, used
audio device or not), posture (lying around or sitting),
and whether the respondent does other work while video
conferencing (multitasks or not). Zoom fatigue was
measured with an instrument in subjective self-rating, de-
signed by the Industrial Fatigue Research Committee

(IFRC).19 The Subjective Symptoms Test (SST) ques-
tionnaire consisted of 30 questions in which the first, sec-
ond, and last ten questions were based on weakening ac-
tivities, motivational, and physical attenuation, respec-
tively. In addition, an assessment design with a Likert
scale scoring; "never" (never in one week), "sometimes"
(one–two days in one week), "often" (three–four days in
one week), and "always" (almost every day in one week),
was also included. The accumulated values and results
were grouped into low (30–52), moderate (53–74), high
(75–98), and very high (99–120) to determine the fatigue
level.

This study primarily employed univariate, bivariate,
and multivariate regression analyses using SPSS 22.0 free
trial version. Univariate analysis tabulated the frequency
of characteristics and demographic statistics, such as sex,
age, and occupation. The Chi-square test or Fisher's exact
test was used to assess the association between independ-
ent (frequency of use in days/week, frequency of use in
hours/days, frequency of rest, length of rest, equipment,
audio device, posture, and multitasking) and dependent
variables (the level of Zoom fatigue); a p-va lue<0.05 was
considered significant at a 95% confidence interval (CI).
Variables with a p-value more than 0.25 were considered
for multivariate (binomial logistic regression) with back-
ward stepwise regression. With a 95% confidence inter-
val (CI), the results of the interpretation of the prevalence
ratio (PR) values were as follows: 
1. If the PR was greater than one, the 95% CI did not in-

clude a value of one, indicating that the factor under
consideration was a risk factor.

2. If the PR was greater than one, the 95% CI included
a value of one, indicating that the factor studied was
not a risk factor. 

3. If the PR was less than one, the 95% CI did not in-
clude a value of 1, indicating that the factor studied
was a protective factor. 

Results
A total of 376 respondents, consisting of 50 (13.30%)

male and 326 (86.70%) female, participated in this
study. The respondents' mean, mode, youngest, and old-
est ages were 22, 20, 16, and 57 years, respectively. Most
respondents were students (80.60%). The prevalence of
moderate to high levels of Zoom fatigue was 68.6%,

Formula 1. Sample Size Calculation
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based on the criteria in the total sample. 
Zoom fatigue occurs after video conferencing with

Zoom, Google Meet, Skype, FaceTime, Cloud X, Go to
Webinar, Microsoft Teams, Cisco Webex. The Subjective
Symptoms Test (SST) consisted of 30 questions, in which
the first, second, and last 10 questions were centered on
weakening activities, motivational, and physical attenua-
tion, respectively. These 30 questions aimed to ascertain
the extent of fatigue that occurred after using the online
platform. This study found that the classic indicators of
weakening activities were a desire to lie down, drowsi-
ness, yawning, and eye strain. Forgetfulness, lack of in-
terest in cognitive activities, and low concentration were
all prevalent motivational attenuation symptoms. In ad-
dition, a majority of the respondents reported physical
weakening symptoms, such as thirst, pain in the waist,
and headaches (Figure 1).

This study measured eight factors contributing to
Zoom fatigue: frequency (days/week), frequency
(hours/day), frequency of rest, length of rest, equipment,
audio device, posture, and multitasking. Most respon-

dents had a high frequency of using video platforms and
had sufficient time to rest. Audio devices were widely
used, respondents reported a good sitting posture, and
most respondents multitasked. The Chi-square test
showed that the frequency of use of video platforms
(days/week) (p-value = 0.046), frequency of use of video
platforms (hours/day) (p-value = 0.010), and equipment
(p-value = 0.038) indicated a significant association with
Zoom fatigue (Table 1). Respondents who frequently use
video platforms were more likely to experience "Zoom
fatigue."

The authors conducted a multivariate analysis with a
binomial logistic regression test to explore the factors
contributing to Zoom fatigue. Four variables matched
the criteria for the multivariate analysis (p-value = 0.25):
frequency of video platform use (days/week), frequency
of video platform use (hours/day), frequency of rest, and
video platform equipment. The frequency of usage of
video platforms (days/week) and the frequency of rest
were both eliminated from the multivariable model based
on the findings. The results of the multivariate analysis
showed that the frequency of use of video platforms

Lestari, et al. Zoom Fatigue during the COVID-19 Pandemic: Is it Real?
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(hours/day) contributed more to Zoom fatigue than
equipment. Zoom fatigue was more likely to occur when
using a video platform for more than three hours per day
than for less than three hours per day (AOR = 1.811;
95% CI = 1.157–2.834). At the same time, respondents
who used smartphones had more protective factors
against Zoom fatigue than those who used computers or
laptops (AOR = 0.619; 95% CI = 0.395–0.971) (Table
2).

Discussion
At the onset of the pandemic, every individual was re-

quired to practice social distancing and communicate
with others using various tools. Therefore, face-to-face
communication was replaced with video platforms.
However, the enhancement and accessibility of using this
new means of communication has caused a physiological
and psychological impact, referred to as Zoom fatigue.
The term Zoom fatigue has caught on quickly as a result
of the rapid rise in the use of Zoom or other video con-
ference platforms, which have become a part of the grow-
ing concern over screen exhaustion.13

This study reported that only 31.4% of respondents
experienced low fatigue. Conversely, the others experi-

enced moderate to very high fatigue (68.6%). Common
symptoms of weakening activities included wanting to lie
down, drowsiness, yawning, and eye strain. Commonly
experienced motivational attenuation symptoms were
forgetfulness, lack of interest in cognitive tasks, and low
concentration. Moreover, most respondents complained
of physical weakness symptoms, including feeling thirsty,
pain in the waist, and headaches. 

Based on the findings of this study, Zoom fatigue is
real and occurs due to the use of video platforms. Under
normal conditions, communicating with others aids in
acquiring additional information obtained from gestures
or facial expressions. In addition, these are an essential
part of nonverbal feedback, which shows whether an in-
dividual is listening and whether the communication is
going as planned. Moreover, the brain focuses on the
words being voiced during the conversation, although ad-
ditional meanings are derived from various nonverbal
cues, such as the interlocutor's expressions. These non-
verbal cues help paint a holistic picture of the conveyed
message and the listener's response. Because humans are
social creatures, understanding these cues comes natu-
rally, although less effort is required to break them down
for emotional intimacy with others. However, additional

Table 1. Factors Contributing to Zoom Fatigue Based on Bivariate Analysis (n = 376)

                                                                                                         Zoom Fatigue
Variable                                     Category                                                                                                p-value                PR (95% CI)
                                                                                    Moderate to High         Low             Total

Frequency (days/week)               >3 days/week                      163                       61                224             0.046            1.164 (1.005–1.349)
                                                  <3 days/week                        95                       57                152                                                                   
Frequency (hours/day)                >3 hours/day                      158                       54                212             0.010            1.214 (1.048–1.406)
                                                  <3 hours/day                        97                       61                158                                                                   
Frequency of rest                        1 time                                   78                       48                126             0.061          0.860 (0.735–1.0006)
                                                  >2 times                              180                       70                250                                                                   
Length of rest                             <15 minutes                          48                       21                  69             0.965            1.017 (0.855–1.210)
                                                  >15 minutes                        210                       97                307                      
Equipment                                  Smartphone                        119                       68                187             0.038            0.865 (0.754–0.993)
                                                  Computer/laptop                139                       50                189                                                                   
Audio device                               No                                         88                       46                134             0.424            0.935 (0.807–1.083)
                                                  Yes                                      170                       72                242                      
Sitting position                           Lying around                        14                         4                  18             0.550            1.141 (0.883–1.475)
                                                  Sitting                                 244                     114                358                                                                   
Multitask                                    Yes                                      150                       64                214             0.551            1.051 (0.914–1.210)
                                                  No                                       108                       54                162
                                                                                                    
Notes: CI = Confidence Interval, PR = Prevalence Ratio.

Table 2. Multivariate Analysis Factors Contributed to Zoom Fatigue (n = 376)

Variable                                                   β                       Sig.                  Exp (B)             95% CI for Exp (B)

Frequency (>3 hours/day)                    0.594                  0.009                 1.811                     1.157–2.834
Equipment (Smartphone)                    -0.479                  0.037                 0.619                     0.395–0.971
Constant                                              -0.837                  0.000                 0.433                                    

Note: CI = Confidence Interval
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obstacles, such as noise, signal interference, and the in-
ability to see the opponent's expressions, especially when
interacting with several individuals, are encountered
when using a video platform. This condition leads to con-
fusion, energy wastage, and eventually, fatigue.
Therefore, it is a challenge to stay focused in a video con-
ference. However, when several individuals are present,
the platform becomes heavier, and everyone has a smaller
screen size.20 The limited screen view from head to
shoulder makes it difficult for an individual to notice
hand movements or other body languages. 

Gaze is the most potent nonverbal cue available on a
video call and tends to have adverse effects when carried
out over a long time.21 In addition, multiple screens that
appear during video conferences can also cause fatigue.
Furthermore, the 'Gallery View,' in which each meeting
participant simultaneously engages, tends to cause cer-
tain challenges to the brain's central vision, forcing it to
decode many individuals simultaneously, which no one
understands, not even the speaker.21 Individuals tend to
focus on the screen during video conferencing, which
causes the eye and ciliary muscles around the lens to con-
tract. This results in increased lens curvature and near-
visual stress.22

In face-to-face communication, individuals interact
and respond to each other. Nevertheless, this interaction
is less visible when using a video platform because most
microphones or displays are muted to reduce noise. This
impedes verbal responses spontaneously, which, from the
communication perspective, tends to be negatively inter-
preted by the listener.23 Furthermore, viewers are often
distracted by other things such as notifications from
smartphones, e-mail, or social media during video con-
ferencing. This interference causes them to respond to
the devices twice as much.22

Zoom fatigue is even more of a problem when video
chat rooms are less collaborative and panel-like, with on-
ly two individuals speaking while the rest are listening.
Consequently, a parallel conversation is impossible be-
cause each participant uses the same audio stream and is
aware of every sound. The prolonged distraction causes
confusion and drains energy in some individuals, making
it seem like nothing was achieved. The brain becomes ex-
hausted due to overstimulation and, at the same time, at-
tempts to focus on finding impossible nonverbal cues.

Another effect caused by the increased use of social
media and online platforms as a means of communication
is mental health issues. The absence of feedback from
conversations, off-screen behavior, time spent on standby
even when not talking, and satiation can be underlying
causes.24 Some of the visible effects, such as high screen
time through online platforms, have been proven to dis-
rupt mood and increase depression in Asians.25 Other
preliminary studies have shown that students find it dif-

ficult to focus during online classes. Several complaints
such as feeling lonely, anxious, and depressed have also
been reported.20 Communication through video plat-
forms is challenging because many students are less ac-
tive in class.26 Teachers also tend to feel stressed because
they do not receive the expected feedback during the
course.26

This study showed that prolonged use of video plat-
forms increases the risk of Zoom fatigue. It involved the
simultaneous use of multiple video conferencing meth-
ods. It is due to a person's focus becoming disrupted, as
well as signal and sound problems caused by holding two
or more video conferences simultaneously. Instead of at-
tending multiple video conferences, setting aside a cer-
tain time to participate in online meetings could enhance
well-being and resilience. Video conferences could also
be recorded so that individuals can see the outcomes of
the recording instead of attending several video confer-
ences at the same time.

This study had several limitations. First, the number
of references related to Zoom fatigue was limited. This is
because the emergence of Zoom fatigue only received at-
tention after increased video conferencing use during the
COVID-19 pandemic. Second, the data were collected
using self-reported questionnaires, leading to reporting
bias. To overcome bias, the authors determined the cri-
teria for the research sample, explained the objectives,
guaranteed the confidentiality of the respondents, and
used a valid questionnaire. Despite these limitations, this
study provided valuable information regarding Zoom fa-
tigue and its determinants, allowing individuals to take
preventive measures. This study potentially paves the
way for future studies, such as utilizing a case-control or
cohort design to study Zoom fatigue, or examining the
long-term effects of video conferencing, not just on Zoom
fatigue but also on physical and mental health.

Conclusion
This study indicates that Zoom fatigue is real, as evi-

denced by the symptoms of weakened activity, weakened
motivation, and physical weakness. The frequency of use
of video platforms, such as Zoom, Google Meet, and
Microsoft Teams, impacts Zoom fatigue. Therefore,
some recommendations are to reduce the frequency of
daily use of this platform, including avoiding attending
multiple video conferences simultaneously. Video con-
ferencing should only be used when absolutely necessary
and avoided on occasions where phone calls or e-mails
suffice.
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Abstract
Diabetes mellitus (DM) comorbidity is one of the risk factors for coronavirus disease 2019 (COVID-19) mortality. This study aimed to determine the association
of comorbid DM and mortality among COVID-19 confirmed cases in DKI Jakarta Province, controlled with confounding variables from March to August 2020.
The study design was a retrospective cohort using cox proportional hazard regression, with a total sample of 1,480. The data consisted of 740 COVID-19
cases with and 740 without comorbid DM. The inclusion criteria were COVID-19 confirmed cases with polymerase chain reaction (PCR) laboratory testing re-
ported to the DKI Jakarta Provincial Department of Health, and the exclusion criteria were pregnant women. The study result indicated that the Crude Hazard
Ratio (CHR) of DM and mortality among COVID-19 confirmed cases was 7.4 (95% CI = 4.5-12.3, p-value<0.001), while the adjusted Hazard Ratio, controlled
by covariates (comorbid hypertension and age groups) was 3.9 (95% CI = 2.2- 6.8, p-value<0.001). This concludes that the risk of death from COVID-19 cases
with comorbid DM was 3.9 times compared to those without comorbid DM after controlling for confounding variables comorbid hypertension and age group
(<50 years and > 50 years). 

Keywords: diabetes mellitus, COVID-19, DKI Jakarta, mortality
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Introduction
The coronavirus disease (COVID-19) pandemic has

had a devastating impact on global health and socioeco-
nomic stability, including in Indonesia.1–5 From January
2020 to February 21, 2021, a total of 110,763,898
COVID-19 cases with 2,455,331 deaths were reported
globally, including 1,271,353 confirmed cases with
34,316 deaths reported in Indonesia and the DKI Jakarta
Province reported the highest number of COVID-19 cas-
es.6 Several studies indicated that Diabetes Mellitus
(DM) was included in the top three comorbidities in
COVID-19 patients. There was an increase in the inci-
dence and severity of COVID-19 in patients with comor-
bid DM.7-10 The WHO-China joint mission report
showed that the Case Fatality Rate (CFR) of COVID-19
patients with comorbid DM was 9.2%, second only to
cardiovascular comorbidities (13.2%) and higher than
that of patients with hypertension (8.4%). Mortality in-
creases with age, with the most increased mortality
among patients over 80 years old (estimated CFR is
14.8%).11

Based on the 2018 National Basic Health Research in

Indonesia/Riset Kesehatan Dasar (Riskesdas), the preva-
lence of DM in Indonesia, according to a doctor's diag-
nosis in the age 15 population, increased from 2.5% in
2013 to 3.4% in 2018. The DKI Jakarta is the province
with the highest DM prevalence in Indonesia, higher than
the national DM prevalence rate in 2018 (2%).12

According to the study by Harbuwono, et al.,14 DM was
observed in 705 out of 20,481 (3.44%) COVID-19 pa-
tients in Jakarta, which was included in the study. The
proportion of deaths from COVID-19 patients who have
comorbid DM is 21.28%, which is higher than the pro-
portion of deaths in COVID-19 patients without comor-
bid DM (2.77%).14 It is also higher than COVID-19
mortality in the overall population included in the study
(3.41%).13,14 The study by Karyono, et al., indicated
that the proportion of DM deaths in COVID-19 patients
in Indonesia was 15.3%, the second-highest after hyper-
tension (19.2%).15

In DM patients, there is an increased expression of
the receptor Angiotensin-Converting Enzyme 2 (ACE-2),
which increases the binding of SARS-CoV-2 and furin.
This facilitates viral replication, resulting in a high viral
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load and affects severity. The DM patients infected with
COVID-19 are susceptible to cytokine storms due to im-
mune disorders that can lead to Acute Respiratory
Distress Syndrome (ARDS), multi-organ failure, and
death.16 This study aimed to determine the magnitude of
association between comorbid DM and death in con-
firmed COVID-19 cases in DKI Jakarta Province after
controlling the confounding variables (Hazard Ratio
Adjusted). The authors hope this study will contribute to
scientific evidence based on priority interventions. These
include prevention, triage, and case management to re-
duce the incidence and mortality of COVID-19 in pa-
tients with comorbid DM in DKI Jakarta Province.

Method
This study used a retrospective cohort design with

secondary data from the COVID-19 DKI Jakarta report
from March to August 2020.17 The inclusion criteria
were COVID-19 cases confirmed by a Polymerase Chain
Reaction (PCR) laboratory testing, reported to the DKI
Jakarta Provincial Department of Health (PDoH) with
complete data of variables used in this study. The exclu-

sion criteria were pregnant women. The conceptual
framework in this study was to understand the associa-
tion between comorbid DM among confirmed COVID-
19 patients with COVID-19 mortality by considering po-
tential confounders like age group, gender, comorbid hy-
pertension, cardiovascular diseases, chronic obstructive
pulmonary disease (COPD), chronic liver failure, im-
munology disorder, and cancer. The operational defini-
tion of "comorbid DM" is an individual with comorbid
DM in the COVID-19 report data. At the same time,
"COVID-19 death" is a confirmed COVID-19 patient
who is reported to have died in the COVID-19 report
from the DKI Jakarta PDoH. Confirmed COVID-19 pa-
tient is based on laboratory testing results using PCR
showing positive results.

Figure 1 describes the study population and sampling.
Out of the total source population of 41,008 cases in the
COVID-19 report from the DKI Jakarta PDoH, 30,641
cases met the inclusion and exclusion criteria. Out of
30,641 cases, 740 cases were with comorbid DM, and
29,901 cases were without. All 740 cases with comorbid
DM were included in this study. Out of 29,901 cases
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Figure 1. Study Population and Sampling
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without comorbid DM, 740 samples were selected using
the random sampling function in Microsoft Excel. A total
of 1,480 samples in this study consisted of all (740) cases
of COVID-19 with comorbid DM and the 740 cases of
COVID-19 without comorbid DM from the simple ran-
dom sampling of COVID-19 cases without comorbid
DM.

Data analysis was conducted using cox proportional
hazard regression. Statistical analysis was performed us-
ing statistical data analysis software. The multivariate lo-
gistic regression was used to measure the association be-
tween comorbid DM with COVID-19 death. 

Results
The study indicated that 164 out of 1,480 confirmed

COVID-19 cases were dead (CFR 11%). Out of 1,480
total confirmed COVID-19 cases, 146 cases with comor-

bid DM died (CFR 9.9%), while the CFR of COVID-19
cases with comorbid DM was 20%, higher than the CFR
of COVID-19 cases without comorbid DM (CFR 2%).
The univariate analysis (Table 1) indicated that the pro-
portion of death among COVID-19 cases with comorbid
DM (20%), hypertension (24%), and cardiovascular dis-
eases (29%) was higher than COVID-19 patients with-
out comorbid DM. The proportion of death in COVID-
19 cases among > 50 years old is higher (19%) than that
of COVID-19 cases under 50 years old. The proportion
of death among COVID-19 cases with immunity disor-
ders, comorbid cancer, and chronic liver failure was not
included in the further analysis as there were only a small
number of cases.

Bivariate analysis (Table 2) indicated a significant as-
sociation between comorbid DM, comorbid hyperten-
sion, comorbid cardiovascular diseases, and age group

Wulandari, et al. Diabetes Mellitus and Mortality among COVID-19 Patients in DKI Jakarta, March-August 2020

Table 1. Frequency Distribution of Diabetes Mellitus and Covariates with COVID-19 Mortality

                                                                                        Total                                 Death
Variable                                   Category
                                                                                             n                             n                %

Diabetes mellitus                     Yes                                      740                        146               20
                                                No                                       740                          18                 2
Hypertension                            Yes                                      390                          92               24
                                                No                                    1,090                          72                 7
Cardiovascular diseases            Yes                                      174                          51               29
                                                No                                    1,306                        113                 9
Chronic liver failure                 Yes                                        28                            2                 7
                                                No                                    1,452                        162               11
COPD                                      Yes                                        45                            7               16
                                                No                                    1,435                        157               11
Immunology disorder               Yes                                        23                            0                 0
                                                No                                    1,457                        164               11
Cancer                                     Yes                                       22                            0                 0
                                                No                                   1,458                        164               11
Sex                                           Male                                    775                          94               12
                                                Female                                705                          70               10
Age group                                >50 years old                      750                        139               19
                                                <50 years old                      730                          25                 3

Note: COPD = Chronic Obstructive Pulmonary Disease

Table 2. The Association of Diabetes Mellitus and Covariates with COVID-19 Mortality

Variable                                 Category                      Death           CHR          95 CI (%)        p-value

Diabetes mellitus                   Yes                                146                     
                                              No                                   18                7.4             4.5-12.3          <0.001*
Hypertension                         Yes                                  92                3.3               2.4-4.6          <0.001*
                                              No                                   72                     
Cardiovascular diseases          Yes                                  51                3.4               2.4-4.7          <0.001*
                                              No                                 113
COPD                                    Yes                                    7
                                              No                                 157                1.6               0.7-3.4              0.228
Sex                                         Male                                94                     
                                              Female                             70                1.2               0.9-1.7              0.171
Age group                              >50 years old                 139
                                              <50 years old                   25                   5             13.3-7.7          <0.001*

Notes: COPD = Chronic Obstructive Pulmonary Disease, CHR = Crude Hazard Ratio, CI = Confidence
Interval, *Significant at p-value<0.01
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with COVID-19 mortality (p-value<0.05). Meanwhile,
there was no significant association between comorbid
COPD and sex with COVID-19 death (p-value>0.005).
Stratification analysis indicated that hypertension, car-
diovascular diseases, and age group were potential con-
founders and that there was no potential interaction.

The full model of multivariate analysis is shown in
Table 3. The full model included the main comorbid DM
and five potential confounders; comorbid hypertension,
cardiovascular diseases, COPD, age group, and sex.

The goodness of fit test indicated that the variables
included in the multivariate analysis met the proportional
hazard assumption. The HR value was constant over time
(p-value>0.05). Log-log survival curves to evaluate PH
assumption graphically. Figure 2 indicates Log-Log
Survival Curve of DM Comorbid with COVID-19
Mortality after Controlling for Comorbid hypertension
and Age Group meet PH assumption.

A Schoenfeld scale graph indicated that comorbid
DM, hypertension, cardiovascular diseases, COPD, sex,
and age group were in a relatively horizontal line, thus

indicating that the proportional hazard assumption was
fulfilled, where the risk of death in confirmed COVID-
19 cases with comorbid DM compared to confirmed
COVID-19 cases without comorbid DM tended to be
constant during the observation time. Log-log survival
curves indicated that the proportional hazard assumption
was fulfilled. Therefore, the multivariate analysis used
Cox proportional hazard regression.

Interaction analysis was performed for all independ-
ent variables included in the full model (initial model) by
comparing -2 LL (log-likelihood) in the complete model
with interaction and full model without interaction. No
interaction was found based on the analysis conducted
(p-value>0.05). Confounding assessment found covari-
ates hypertension and age group variable as confounding
variables (changes of HR>10%). Therefore, these were
included in the final multivariate model. Changes in
HR>10% were indicated as confounding variables.18

The final model of multivariate analysis is shown in Table
4. The final model indicated that the adjusted HR was
3.9 (95% CI = 2.2–6.8; p-value<0.001). This meant the
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Table 3. Full Model of Multivariate Analysis

Variable                                           SE                p-value                HR              95% CI

Diabetes mellitus                            0.28              <0.001*               3.6                2.1-6.3
Hypertension                                  0.17               0.045**               1.4                 1-1.99
Cardiovascular diseases                  0.18                0.001*               1.8                1.2-2.6
COPD                                               0.4                  0.703               0.9                0.4-1.9
Age group                                       0.23              <0.001*               2.7              1.74-4.3
Sex                                                 0.16                  0.224               1.2                0.9-1.7

Notes: COPD = Chronic Obstructive Pulmonary Disease, SE = Standard Error, HR =
Hazard Ratio, CI = Confidence Interval, *Significant at p-value<0.01, **Significant at p-
value<0.05.

Figure 2. Graph of Log-Log Survival Curve of DM Comorbid with COVID-19 Mortality after
Controlling for Comorbid Hypertension and Age Group



161

incidence of death among confirmed COVID-19 cases
with comorbid DM was 3.9 times higher than confirmed
COVID-19 cases without comorbid DM after controlling
for confounding variables comorbid hypertension and
age group.

Discussion 
This study indicated that deaths from COVID-19 cas-

es with comorbid DM were 20% higher than deaths from
COVID-19 cases without comorbid DM (2%). After con-
trolling for comorbid hypertension and age group, the in-
cidence of death among confirmed COVID-19 cases with
comorbid DM was 3.9 times higher risk than confirmed
COVID-19 cases without comorbid DM. This study was
in line with Zhang's on 258 COVID-19 patients in China,
showing that comorbid DM increased mortality (HR =
3.6; 95% CI = 1–12),19 and Harbuwono, et al.,'s study
that indicated higher mortality in patients with DM in
DKI Jakarta.14 Study on the factors of COVID-19 death
in DKI Jakarta Province on 4,265 COVID-19 patients
during March–July 2020 showed that DM is one of the
risk factors for COVID-19 death (Crude Odd Ratio =
3.8; 95% CI = 2.5–4.1).20 Several other studies have
shown that comorbid DM increases the risk of death in
COVID-19 cases from 1.5 to 4.3 times.10,11,19,21-25 A
study in Korea of 12,646 patients showed that comorbid
DM increases the death risk from COVID-19 (HR 1.5
with 95% CI = 1.1–1.9).26 A meta-analysis study con-
ducted by Kun'ain, et al.,27 showed that comorbid DM
increased the risk of death from COVID-19 (OR = 2.17;
95% CI = 1–4.5). Another meta-analysis conducted by
Huang, et al.,10 which included 30 studies with 6,542
patients, showed that comorbid DM increased the death
risk from COVID-19 (RR = 2.12; 95% CI = 1.44–3.11).
Satria, et al.,'s study on 253 COVID-19 patients in
Surabaya showed that comorbid DM increased the risk
of COVID-19 death 4.3 times (OR = 4.3, p-value
0.016).24 The study by Graselli, et al.,28 showed an asso-
ciation of comorbid DM with an increased risk of dying
from COVID-19 in the ICU (HR = 1.7; 95% CI = 1.47–
1.88). Kshanti, et al.,'s study showed high mortality in
COVID-19 patients with comorbid type 2 DM, who were
hospitalized with hyperglycemia.29 Complications of DM
increase the risk of death, and respiratory failure and sep-

tic shock are more commonly found in hospitalized pa-
tients with hyperglycemia.29

There is an increase in ACE-2 receptors in response
to hyperglycemia and an increase in furin in people with
comorbid DM, which facilitates viral replication, thus in-
fluencing the susceptibility to SARS-CoV-2 infection and
an increase in viral load in the body, which can increase
the severity of illness and death.30 In DM patients infect-
ed with COVID-19, dysregulation of the immune re-
sponse can occur, which increases the pro-inflammatory
cytokine response, leading to a cytokine storm that re-
sults in multi-organ failure. This condition increases the
risk of death. Inflammatory conditions due to dyslipi-
demia and insulin resistance in comorbid DM patients
exacerbates the inflammatory response to SARS-CoV-2
and result in pulmonary dysfunction, leading to ARDS.31

In DM patients, the virus can also attack the pancreas,
damaging pancreatic cells that produce insulin, thereby
exacerbating hyperglycemic conditions.16,31

ACE-2 receptor expression is increased in patients
with comorbid DM. SARS-CoV-2 binds to target cells
via the ACE-2 receptor on epithelial cells of the lung,
throat, intestine, kidney, and blood vessels.23,33 The in-
creased expression of ACE-2 predisposes DM patients to
SARS-CoV-2 infection and affects the viral load, increas-
ing the severity of the disease and can lead to death. In
COVID-19 patients with DM, there is dysregulation of
the immune response. These include dysfunction of neu-
trophils, decreased T-cell-mediated response, increased
pro-inflammatory cytokine response, increased inter-
leukin-1 (IL-1), interleukin-6 (IL-6), and Tumor Necrosis
Factor (TNF)-alpha, which causes severity in COVID-19
patients due to a cytokine storm that increases the risk of
death.16,30

COVID-19 infection that occurs in patients with co-
morbid DM triggers a stress response, increases the se-
cretion of hyperglycemic hormones such as glucocorti-
coids and catecholamines, and results in increased blood
sugar levels and complications of DM.30,32 Inflammatory
conditions in DM patients due to dyslipidemia and in-
sulin resistance exacerbates the inflammatory response
to SARS-CoV-2.32 In patients with DM, more ACE2 pro-
tein is also present in the pulmonary alveolar, which can
cause more severe disease manifestations.32,34,35 In DM
patients, there are thicker alveolar, epithelial, and basal
pulmonary capillaries. Hyperglycemia in DM patients can
cause alveolar capillary microangiopathy, causing re-
duced lung elasticity and resulting in impaired lung func-
tion. High glucose causes oxidative stress and triggers in-
flammatory reactions.36 The studies of Graselli, et al.,
and Roncon, et al., showed that comorbid DM is associ-
ated with an increased risk of death for COVID-19 pa-
tients in the ICU.28,37

In this study, the association between comorbid DM
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Table 4. The Final Model of Multivariate Analysis

Variable                               SE                 p-value            HR             95% CI

Diabetes mellitus                0.28               <0.001*            3.9             2.2–6.8
Hypertension                       0.17                 0.005*            1.6             1.2–2.2
Age group                           0.23               <0.001*            2.7             1.7–4.3

Notes: SE = Standard Error; HR = Hazard Ratio; CI = Confidence Interval,
*Significant at p-value<0.01.
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and death in confirmed COVID-19 cases was controlled
by confounding variables comorbid hypertension and age
group (less than 50 years and more than 50 years), where
covariates of comorbid hypertension and age group in-
fluenced the association between comorbid DM and
death in confirmed COVID-19 cases. These results were
in line with meta-analysis studies showing that comorbid
hypertension affected the risk of death from COVID-
19.38,39 Several studies have shown that age more than
50 years increases the risk of dying from COVID-19. The
study by Kandi, et al., showed that the proportion of
deaths in patients aged 50 years and over (50–80 years
12.9% and > 80% 14.8%) was higher than the propor-
tion of deaths in patients aged less than 50 years (1%).40

Kang's study confirmed that deaths at age more than 50
years are higher than the proportion of deaths at age less
than 50 years (1%).41 This is in line with Freund's study,
which mentions an increase in pro-inflammatory media-
tors such as IL 6 and TNF alpha which is quite significant
(2–4 times) in patients older than 50 years compared to
the group younger than 50 years.42 This study found that
the adjusted Hazard Ratio (HR = 3.9) was lower than
the Crude Hazard Ratio (CHR = 7.4) because comorbid
hypertension and age group covariates (confounders) al-
so increased the risk of death from COVID-19. People
with comorbid hypertension and aged more than 50 years
have a higher risk for COVID-19 death, thus influencing
the association between comorbid DM and COVID-19
mortality. Therefore, after controlling for these covari-
ates, the adjusted Hazard Ratio became HR = 3.9 (95%
CI = 2.2–6.8; p-value<0.001).

This study used data from DKI Jakarta Provincial
Department of Health to determine the association be-
tween DM and COVID-19 mortality after controlling the
confounding variables of hypertension and age group us-
ing the retrospective cox proportional hazard cohort
method. This cohort study is the best research design to
determine exposure and outcome with causality and tem-
poral relationships that are better than other study meth-
ods carried out using the logistic regression method. The
limitations of this study included the use of secondary
data, whereas the researcher cannot control the data
quality, incomplete data, and limited data used for vari-
ables included in this study. Due to the limitation of data,
this study does not have data on other potential con-
founders such as obesity, COVID-19 treatment, other
supporting laboratory tests such as complete blood
count, blood levels, blood sugar, vaccination, occupation,
education, socioeconomic status, and others, as well as
information on the treatment of comorbid diseases.

Secondary data on the COVID-19 report from the
DKI Jakarta PDoH was obtained from the results of epi-
demiological investigations. The comorbid data reported
was based on anamnesis, interviews of health workers

with patients, and not from laboratory examinations. The
comorbid DM cases included in this study were comorbid
cases that a doctor had previously diagnosed. Selection
bias could occur because this study uses COVID-19 data
from the DKI Jakarta PDoH. The cases in this study were
detected by the DKI Jakarta PDOH surveillance system.
However, other cases may not be detected, especially
asymptomatic cases or have mild symptoms. Information
bias could also occur if health workers incorrectly input
data on COVID-19 case reports in DKI Jakarta Province.
This limitation has been minimized by training health
workers in data entry, reporting, and verifying data by
surveillance officers in DKI Jakarta municipalities and
province offices. DKI Jakarta PDoH conducted training
on case detection and reporting for health workers ac-
cording to COVID-19 guidelines, using standard report-
ing form, and increasing detection by increasing labora-
tory testing and contact tracing.

Conclusion
The risk of death from COVID-19 cases with comor-

bid DM was found to be 3.9 times compared to COVID-
19 cases without comorbid DM after controlling for con-
founding variables; comorbid hypertension and age
group (less than 50 years and more than 50 years). This
study emphasizes that special attention and priority
should be given to people with comorbid DM to prevent,
early detection, and manage COVID-19 to reduce
COVID-19 mortality among COVID-19 cases with DM.
People with comorbid DM should be a priority for
COVID-19 prevention efforts, including COVID-19 vac-
cination, targeted Education Information Communi -
cation (EIC) materials for people with DM for COVID-
19 prevention, and ensuring continued essential health
services for DM patients, like the access to physician con-
sultation and DM drugs via telemedicine to avoid the
severity that can increase risk of death. Further studies
can be conducted to understand the association between
death in COVID-19 patients with comorbid DM, consid-
ering COVID-19 vaccination status, DM drug adminis-
tration, and blood sugar level.
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