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Abstract

Indonesia's goal of achieving Indonesia Emas 2045 hinges on improving Maternal-Child Health (MCH), essential for building a healthy and competitive
population. Despite some advancements, the Maternal Mortality Rate (MMR) and Under-five Mortality Rate (USMR) remain high, particularly because of High-
Risk Fertility Behavior (HRFB). The HRFB poses significant risks to MCH, affecting both urban and rural women. This study aimed to identify the factors
associated with HRFB in these areas to enhance MCH outcomes and support Indonesia's sustainable health goals. This cross-sectional study used a secondary
dataset from the 2017 Indonesian Demographic Health Survey. A total of 20,530 women of reproductive age were included in this analysis. The main dependent
variable was the HRFB, and the independent variables were split into three factors: individuals, households, and community factors. The overall prevalence of
HRFB was 37.0%, with a slightly higher prevalence in urban areas (37.6%) than in rural areas (36.1%). In rural areas, HRFB was significantly associated with
the wealth quintile, while in urban areas, it was linked to women's autonomy and education level. Addressing these factors is critical for improving MCH
outcomes and reducing HRFB use.

Keywords: High-Risk Fertility Behavior, Indonesian Demographic Health Survey, Maternal-Child Health, reproductive-age women, urban-rural

Introduction

Indonesia's ambition to achieve prosperity, inclusivity, and sustainability, as envisioned in Indonesia Emas 2045, is
impossible without the support of healthy human resources. Human health status is influenced not only by present-day
health-related behaviors but also by conditions established early in the life course, including Maternal-Child Health
(MCH). Thus, MCH is imperative to achieve sustainable healthy human capital in the future. This concept is supported by
SDGs Goal 3, which clearly portrays MCH's pivotal contributions to sustainable development.! By 2023, it is expected to
reduce the maternal mortality ratio (MMR) to less than 70 per 100,000 live births globally and to reduce neonatal
mortality (NMR) to at least 12 per 1,000 live births and under-five mortality (USMR) to at least 25 per 1,000 live births
nationally.!

Indonesia has shown a 51.15% NMR decrease from 19 per 1,000 live births in 2007 to 9.28 per 1,000 live births in
2020, which complies with the SDGs target.2 The MMR has also diminished by 45%, from 356 deaths per 100,000 live
births in 2010 to 189 deaths per 100,000 live births in 2020.2 However, this achievement does not occur evenly, as the
MMR in eastern parts of Indonesia, including East Nusa Tenggara, West Papua, and Papua, is still high, ranging from 316
deaths per 100,000 live births to 565 deaths per 100,000 live births in 2020.2

A similar trend occurred in the USMR, where the national rate in 2020 was 19.83 per 1,000 live births, with the
lowest rates coming from western Indonesia and the highest from eastern Indonesia. All provinces in Java and Bali Island
had no USMR higher than 16.15 deaths per 1,000 live births. In contrast, in Nusa Tenggara, Maluku, and Papua Provinces,
the rates ranged from 29.7 deaths per 1,000 live births to 49.04 deaths per 1,000 live births.2 This uneven progress
suggests the existence of unequal MCH risk factors across Indonesia, underscoring the need for targeted interventions to
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foster health equity by 2045. Adding targeted, context-specific measures to reduce these disparities is essential to
achieving both the SDGs and Indonesia Emas 2045 goals.2

High-risk fertility behavior (HRFB) is known to influence MCH and mortality rates. The HRFB is defined by the
women's age during pregnancy, birth interval, and parity.> Women are considered to have high-risk fertility if they
experience any of these four conditions, including a) pregnancy started under the age of 18 years or b) pregnancy above
34 years; c) birth interval less than 24 months; and d) parity 4 and above.3-7 The HRFB is known to cause detrimental
effects for both women and children, including various pregnancy complications, which are a higher risk of developing
anemia for female adolescents, preeclampsia, premature birth, low birth weight, congenital abnormalities, a higher risk
for maternal death, and stillbirth.47-13

Additionally, HRFB places infants at a 30% higher risk of mortality when born to female adolescents, highlighting the
urgency of addressing this factor.l* The HRFB has an enormous influence over maternal and child mortality risk, so
addressing the factors associated with HRFB is crucial to controlling MCH health further.” In Indonesia, addressing the
HRFB concerning the distinct risk factors of urban and rural areas is a strategic approach to improve favorable trends in
MCH-related indicators and diminish the achievement gap between regions, thereby facilitating the attainment of national
and international sustainable development objectives.!>

This study analyzed the 2017 Indonesian Demographic Health Survey (IDHS) dataset collected by the Demographic
Health Survey (DHS) Program. The 2017 IDHS was selected because it was the latest dataset to provide an overview of
the reproductive health scheme in Indonesia. Other similar studies concerning HRFB in Indonesia have discussed the
determinants of HRFB among Indonesian adolescents!¢ and proven HRFB as a risk factor for NMR.17” However, none of
these studies analyzed the socioeconomic aspects of HRFB characterized by urban and rural areas. This study sought to
elucidate the sociodemographic characteristics associated with HRFB in urban and rural regions in 2017, serving as a
reference for stakeholders and policymakers to enhance MCH status in pursuit of sustainable MCH in Indonesia Emas
2045.

Method

The population in this cross-sectional study included women of reproductive age (15-49 years), with a total
population of 49,627 individuals. The inclusion criterion for this study was currently married women in 2017. Among
these, approximately 34,086 individuals were married during survey collection in 2017. Married status was obtained by
asking about union status, which resulted in three different answers: currently in a union, formerly in a union, and never
in a union. Thus, all women who were formerly in union and never in union were excluded. However, 13,556 individuals
had incomplete data (any covariates with missing values) and were thus excluded from this study. Therefore, the final
sample in this study comprised 20,530 reproductive-age women, implying a Complete Case Analysis (CCA) analysis
method for this study. The CCA was used because of its simplicity, as well as its use in many papers with any DHS dataset,
and it yielded results similar to those of MI and other imputation methods.181? The process of sample selection is
explained in Figure 1.

49,261 households were selected from census

v

50,730 women were eligible to be interviewed

v

49,627 women were successfully interviewed

15,541 individuals were either: single,
¢ P cohabiting, divorced, and widowed

34,086 individuals were married during survey

y

20,530 individuals were analyzed

\ 4

13,556 were eliminated due to
incomplete data

2 Figure 1. Sample Selection



Utami et al. Analyzing High-Risk Fertility Behavior for Sustainable MCH: A 2017 Sociodemographic Study in Urban and Rural Indonesia

This cross-sectional study utilized the 2017 IDHS dataset collected by the DHS Program, available at
https://dhsprogram.com/. The 2017 IDHS asked about various health topics, including reproductive health status. The
DHS Program is an open-source website. The DHS Program executed IDHS 2017 in compliance with the ethical directives
established by Institutional Review Board number FWA00000845.

The dependent variable in this study was the HRFB. The HRFB is a risk factor for maternal health outcomes, which
was determined by four different conditions: a) currently married women less than 18 years; b) currently married
women over 34 years; c) currently married women with less than 24 months since preceding birth; and d) currently
married women with more than three births. Meeting at least one of these four conditions categorized women into the
HRFB. Various factors, including individual, household, and community levels, were selected as the independent
variables. Individual factors consisted of the women's educational level (below senior high school [uneducated, primary,

and junior high school], senior high school, and higher education [academy, diploma, and university degree]) and
employment status (unemployed and employed).

Household factors consisted of the spouse's education status below senior high school [uneducated, primary, and
junior high school], senior high school, and higher education [academy, diploma, and university degree]) and the
spouse's occupation (white-collar workers [professional, clerical, and sales], blue-collar workers [agricultural and
industrial workers], service workers, and unemployed). Community factors consisted of the wealth quintile (poorest,
poor, middle, richer, and richest) as well as women's authority in deciding contraceptive use (the woman herself, other
people [spouse/family], and joint decision [the woman and her spouse]). The choices of independent variables were
similar to previous studies done in developing countries.?20

Data analysis was performed using Stata version 17.0 (licensed under StataCorp). Univariate analysis was
performed by examining the distribution of each variable using tables. For each table, the frequency and percentage
distributions were specified for categorical variables, whereas the means and standard deviations were specified for
continuous variables, if applicable. Bivariate analysis was performed using simple logistic regression to examine the
association between the independent and dependent variables, producing an unadjusted odds ratio. Finally, multivariate
analysis was conducted using multiple logistic regression to produce an adjusted odds ratio. The enter method was
chosen for the adjusted logistic regression. Significant values were set to 0.05, and to allow for more predictors, variables
with a p-value <0.250 were selected for multivariate analysis. The results were stratified by place of residence (rural
and urban) for both bivariate and multivariate analyses to check for risk factor differences. For all analyses, normalized
weights, stratum, and primary sampling units were considered to accommodate the complex survey design.

Results

Among 20,530 currently married women in this study, the prevalence of HRFB was 37.0 (95% CI: 36.1-37.9), with
urban areas showing a slightly higher prevalence (37.6%) than their rural counterparts (36.1%). Decomposing each
condition of the HRFB, it was found that giving birth at under the age of 18 years was more prevalent in rural areas than
urban areas. In contrast, urban areas had a higher prevalence of women at risk of giving birth at age above 34 years. The
incidence of elevated birth orders was greater in rural regions (4.5%) than in urban areas (3.2%) (Table 1).

In rural areas, it was found that the women's employment status and wealth quintile were independently associated
with HRFB. However, after adjusting with other variables, a statistical association of a women's employment status could
not be established. In contrast, the association between the wealth quintile and HRFB remained significant, even after
adjusting for other variables. This study also found that the risk of HRFB increased with the increasing status of the wealth
quintiles. Those in the richest quintile (aOR: 1.29; 95% CI:1.04, 1.61), richer quintile (aOR: 1.24; 95% CI:1.05, 1.46), and
middle quintile (aOR: 1.21; 95% 1.04, 1.41) were more likely to have HRFB than those in the poorest quintile (Table 2).

In contrast to rural areas, women's education, spouses' education, women's employment status, wealth quintile, and
women's autonomy showed significant unadjusted associations with the HRFB. However, the strength of the association
between the spouse's education, wealth quintile, women's employment status, and HRFB was not strong enough to remain
significant after adjusting for other variables.
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Table 1. The Prevalence of High-Risk Fertility Behavior

Variable % CI [ub, 1b] Rural (% CI) Urban (% CI)
HRFB 37.0 [36.1,37.9) 36.1[35.1,37.7] 37.6 [36.5,38.8]
Women aged <18 0.1[0.1,0.2] 0.2 [0.1, 0.4] 0.03[0.01, 0.09]
Women aged >34 25.4 [24.5,26.3] 24.0 [22.6, 25.3] 26.9[25.7,28.2]
Interval <24 months 7.6 [7.2,8.0} 7.717.1, 8.4] 7.4[6.9, 8.1]
Birth order >3 3.9[3.6,4.2] 4.5[4.1,5.0] 3.2[2.9,3.6]

Notes: CI = confidence interval, HRFB = high-risk fertility behavior

Table 2. Factors Associated with High-Risk Fertility Behavior in Rural Areas

Variable Rural
p-value Crude odds ratio p-value Adjusted odds ratio (Enter)

Women's education

Below senior high school Ref Ref Ref Ref
Senior high school 0.654 1.02 (0.90, 1.16) 0.900 0.99 (0.87,1.12)
Higher education 0.119 1.16 (0.96, 1.39) 0.623 1.05 (0.85,1.29)
Spouse's education

Below senior high school Ref Ref - -
Senior high school 0.309 0.93 (0.82,1.06) - -
Higher education 0.870 1.01 (0.82, 1.25) - -
Women's employment status

Unemployed Ref Ref Ref Ref
Employed 0.038 1.10 (1.00, 1.22) 0.052 1.10 (0.99, 1.21)
Spouse’s job characteristics

Unemployed Ref Ref Ref Ref
White-collar 0.962 0.98 (0.56, 1.73) 0.711 0.91 (0.52,1.62)
Blue-collar 0.939 0.97 (0.56, 1.69) 0.955 0.98 (0.56, 1.70)
Service worker 0.967 1.01 (0.57,1.77) 0.990 1.00 (0.56,1.77)
Other 0.237 2.00 (0.63, 6.35) 0.348 1.73 (0.54, 5.45)
Wealth quintile

Poorest Ref Ref Ref Ref
Poorer 0.365 1.06 (0.92,1.23) 0.322 1.07 (0.93,1.23)
Middle 0.015 1.20 (1.03, 1.40) 0.011 1.21 (1.04, 1.41)
Richer 0.012 1.23 (1.04, 1.44) 0.010 1.24 (1.05, 1.46)
Richest 0.015 1.29 (1.05, 1.59) 0.020 1.29 (1.04, 1.61)
Women's autonomy in deciding contraceptive use

Women Ref Ref - -
Other people 0.718 0.96 (0.77,1.18) - -
Joint decision 0.354 1.05 (0.94,1.17) - -

This study found that individuals whose education level was senior high school (aOR: 1.17; 95% CI: 1.03, 1.32) and
higher education (aOR: 1.45; 95% CI: 1.19, 1.78) had a higher risk of HRFB than those whose education level was below
senior high school. Similarly, individuals whose autonomy to decide contraceptive use was in the control of their spouses
(aOR: 0.75; 95% CI: 0.63, 0.90) had a lower likelihood of HRFB. Similarly, individuals with a joint decision to use
contraceptives (aOR: 0.85; 95% CI: 0.77, 0.95) had a lower likelihood of HRFB.



Utami et al. Analyzing High-Risk Fertility Behavior for Sustainable MCH: A 2017 Sociodemographic Study in Urban and Rural Indonesia

Table 3. Factors Associated with High-Risk Fertility Behavior in Urban Areas

Variable Urban
p-value Crude odds ratio p-value Adjusted odds ratio (Enter)
Women's education
Below senior high school Ref Ref Ref Ref
Senior high school <0.001 1.22 (1.10, 1.36) <0.001 1.17 (1.03,1.32)
Higher education <0.001 1.56 (1.35,1.81) <0.001 1.45(1.18,1.78)
Spouse's education
Below senior high school Ref Ref Ref Ref
Senior high school 0.001 1.18(1.07,1.31) 0.368 1.05 (0.93,1.18)
Higher education <0.001 1.40 (1.21,1.61) 0.638 1.04 (0.86, 1.25)
Women's employment status
Unemployed Ref Ref Ref Ref
Employed 0.013 1.13 (1.02,1.25) 0.088 1.09 (1.21)
Father's job characteristics
Unemployed Ref Ref Ref Ref
White-collar 0.091 1.46 (0.93, 2.29) 0.125 1.41 (0.90, 2.20)
Blue-collar 0.132 1.41(0.90, 2.22) 0.051 1.55 (0.99, 2.43)
Service worker 0.198 1.34 (0.85, 2.09) 0.124 1.41 (0.90, 2.20)
Other 0.653 1.16 (0.59, 2.26) 0.903 1.04 (0.53, 2.05)
Wealth quintile
Poorest Ref Ref Ref Ref
Poorer 0.761 1.03 (0.82,1.29) 0.903 1.01 (0.80, 1.27)
Middle 0.141 1.17 (0.94, 1.44) 0.303 1.11 (0.90, 1.38)
Richer 0.071 1.20 (0.98,1.47) 0.337 1.11 (0.89,1.37)
Richest <0.001 1.46 (1.20,1.79) 0.061 1.23 (0.99, 1.54)
Women's autonomy in deciding contraceptive use
Women Ref Ref Ref Ref
Other people 0.009 0.79 (0.66, 0.94) 0.002 0.75 (0.63, 0.90)
Joint decision 0.038 0.89 (0.80, 0.99) 0.005 0.85 (0.77,0.95)
Age of First Birth (Urban) Age at First Birth (Rural)
2 - -] T

30
L

25
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20 25
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Figure 2. Median Age at First Birth by Education in Urban Areas Figure 3. Median Age at First Birth by Wealth Quintile in Rural Areas

To confirm the results, this study also examined the median age at first birth. Boxplots in Figures 2 and 3 illustrate the
trends in median age at first birth in urban and rural areas, stratified by women's educational level and wealth quintile,
respectively, as significant factors in both settings.
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Discussion

This study found the prevalence and risk factors associated with HRFB among reproductive-age women in Indonesia
using the 2017 IDHS dataset. The overall prevalence of HRFB was slightly higher among women in urban areas than in
rural areas, at 37.6% and 36.1%, respectively. Among the four indicators of HRFB, it was found that giving birth at age
over 35 years constituted 25.4% of HRFB individuals (24.0% in rural areas and 25.9% in urban areas). The least common
indicator of HRFB was giving birth at age less than 17 years, with an overall prevalence of 0.1% (0.2% in rural areas and
0.03% in urban areas).

These findings were in line with other studies stating that place of residence was one of the risk factors associated
with HRFB.721 This study also identified some differences in risk factors in rural and urban areas. This study discovered
three main findings: 1) the wealth quintile remained the only significant predictor in rural areas; 2) education level and
women's autonomy were significantly associated with HRFB in urban areas; and 3) there was a gradient of increasing risk
along with the increasing status of wealth quintiles in rural areas and education status in urban areas.

One possible argument implied that a gradient of risk existed due to the intention to delay fertility among highly
educated women in urban areas and upper-class women in rural areas. A narrative highlighted that the number of
intentional delayed pregnancies among women was more prevalent among women with higher social status (often
denoted by employment and career) of women,?2 and such factors were associated with delays in childbearing.232¢ These
findings were validated in Figures 2 and 3, where the median age of first birth increased with the increasing status of
education in urban and wealth quintiles in rural areas.

Furthermore, it was also implied that women with higher education in urban areas were more likely to delay
childbearing.23 This is because higher education promotes career prospects and personal development, and it takes a
prolonged period to establish a better career promotion.22 Frequently, having a child is considered a barrier to pursuing
a better education and a better career life in urban areas.?526 In contrast to its counterpart, education did not exhibit a
significant association with HRFB, whereas the income quintile did. This result can be attributed to the unequal
distribution of education levels in rural areas. The percentage disparity of women who finished high school and higher
education was 14.50% in 2017, while women in urban areas had higher school participation rates than those in rural
areas.2’ This might explain the educational significance of risk factor differences in rural and urban areas.

The wealth quintile correlated with the HRFB in rural but not urban areas. This study contended that this disparity
resulted from variations in societal norms and the acceptance of childbirth at over 35 years. Social norms of having
children at a later age were more acceptable in urban areas irrespective of wealth quintile.28 Conversely, social norms of
having children as early as possible are highly encouraged in rural areas, as shown by the high number of below 18
marriages.2? This also explained why this study found that giving birth at age less than 17 years was more common in
rural areas.

Additionally, women's autonomy in deciding on contraceptive use was associated with HRFB in urban areas,
nevertheless not in rural areas. Women in urban areas have more autonomy than those in rural areas3? and are not strictly
bound to social norms compared to rural areas.?? Thus, they can decide on their own or have equal voices as their partner
regarding their reproductive health status,3! including birth planning. Drawing back to Indonesia's sustainability plan in
the Indonesia Emas 2045, family planning policies to increase people's quality of life are addressed in the social
transformation agenda, which aims to control high-risk pregnancies supported by robust knowledge and behavioral
changes in society.32 The findings in this study are advantageous for policymakers in crafting evidence-based health
policies to reduce HRFB risk according to the influencing sociodemographic factors in urban and rural areas.

The increase in education level and autonomy ownership among urban women and the higher wealth quintile among
rural women are in line with a higher risk of HRFB, indicating that the good trends in sociodemographic factors among
urban-rural communities have to be complemented by fertility education and access to family planning assistance from
health facilities. This interpretation is supported by the IDHS 2017 findings, highlighting the insignificance of women's
higher education level on HRFB protective behavior, such as contraception use.33 The highest contraception use was found
among women with basic education (64%) and decreased as the education level increased (46% among women with
university degrees),33 proving the relevance of improving fertility education in both urban and rural areas.

The fertility education content should be tailored specifically to address HRFB and be accessible to the whole
population to influence the social norms that have been a significant incentive for HRFB practices. A previous study on
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fertility education argue that improving it, regardless of its target population, can empower people to make informed
decisions.3* This underscores the importance of targeting both women and men in fertility education and sheds light on
the role of fertility awareness in reducing HRFB through informed reproductive decisions, including childbearing age and
number of children. Only targeting women in fertility education interventions could induce anxiety as if the burden of
reproductive decisions were all on women.3* Thus, addressing fertility education to a broader population is the key to
creating a supportive society that prevents HRFB.

Improving HRFB knowledge among urban women is effective in influencing their behaviors and decisions in family
planning, as they are already empowered by their high education level and autonomy in contraceptive use. However, the
same intervention in rural areas should be accompanied by equitable access to formal education for women, as this study
found that education level is not associated with HRFB in rural areas, unlike in urban settings, where education is a
significant factor. This policy approach is aligned with Indonesia Emas 2045's strategy to strengthen family planning policy
to achieve the social transformation agenda. According to Indonesia's current family planning program, the National
Population and Family Planning Board manages the demand side, while the Ministry of Health manages the supply side.35

Enhancing the fertility education program, as proposed in this study, will assist the National Population and Family
Planning Board in augmenting the program's demand side, primarily focused on community engagement. Simultaneously,
the Ministry of Health, on the supply side, needs to balance this improvement through robust health systems development,
including health facilities and health workers, to accommodate fertility education delivery through family planning
consultation in the local primary healthcare.3> Subsequently, future research needs to address the appropriate methods
for fertility education in urban and rural areas and explore the strategy to reach a broader community.

The socioeconomic factors associated with the HRFB identified in this study served as a crucial input to Indonesia's
decentralized government, emphasizing the urgency to strengthen MCH service coordination, particularly at the regional
level. However, limitations persisted in this study. First, the cross-sectional design of this study was insufficient for
establishing causality. Second, because this study utilized a secondary dataset, the choice of variables was limited. Third,
the covariate residuals might persist.

Conclusion

Addressing HRFB risk factors in urban and rural areas is a strategic approach to improving MCH indicator performance
to achieve Indonesia's sustainable health targets. High education levels, women's autonomous ownership in urban areas,
and higher wealth quintiles in rural areas are sociodemographic factors that correlate with a higher risk of HRFB. This
study also found that delaying pregnancy was the most prevalent HRFB in both areas, increasing the likelihood of high-
risk pregnancies and contradicting the government's aim of reducing such risks. Therefore, this study suggests that
enhancing fertility education in urban and rural populations influences social norms and promotes informed reproductive
decisions. These efforts aim to reduce HRFB practices in both areas and contribute to achieving the social transformation
agenda of the Indonesia Emas 2045.

Abbreviations

MCH: Maternal-Child Health; MMR: Maternal Mortality Rate; NMR: Neonatal Mortality Rate; USMR: Under-five Mortality Rate; HRFB: High-Risk
Fertility Behavior; IDHS: Indonesian Demographic Health Survey; DHS: Demographic Health Survey; CCA: Complete Case Analysis.

Ethics Approval and Consent to Participate

Not applicable.

Competing Interest
The authors declare no competing interest.

Availability of Data and Materials
The dataset is open publicly at https://dhsprogram.com/.

Authors' Contribution
Conceptualization - FAKM, AAU, PY, MH; Data Analysis - FAKM; Manuscript Writing - AAU, FAKM; Review - PY, MH.

Acknowledgment
The authors thank the DHS Program for providing this dataset.


https://dhsprogram.com/

Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal). 2025; 20 (Special Issue 1): 1-9

References

1. United Nations. Goals 3 Ensure healthy lives and promote well-being for all at all ages: Targets and Indicators. New York; United Nations; 2015.

2. Badan Pusat Statistik, United Nations Population Fund. Mortalitas di Indonesia: Hasil Long Form Sensus Penduduk 2020. Jakarta: Badan Pusat
Statistik; 2023.

3. Tsala Dimbuene Z, Tadesse Tessema Z, Wang Sonne SE. High-risk fertility behaviours among women of reproductive ages in the Democratic
Republic of the Congo: Prevalence, correlates, and spatial distribution. PloS One. 2023; 18 (3): e0283236. DOI: 10.1371/journal.pone.0283236.

4. Amir-Ud-Din R, Naz L, Rubi A, et al. Impact of high-risk fertility behaviours on underfive mortality in Asia and Africa: Evidence from Demographic
and Health Surveys. BMC Pregnancy Childbirth. 2021; 21: 344. DOI: 10.1186/s12884-021-03780-y.

5. Okyere ], Aboagye RG, Ahinkorah BO, et al. High-risk fertility behaviour and childhood anaemia in sub-Saharan Africa. BM] Open. 2022; 12 (5):
€051921. DOI: 10.1136/bmjopen-2021-051921.

6. Budu E, Ahinkorah BO, Okyere ], et al. High risk fertility behaviour and health facility delivery in West Africa. BMC Pregnancy Childbirth. 2023;
23:842.DO0I: 10.1186/512884-023-06107-1.

7. Seifu BL, Tebeje TM, Asgedom YS, et al. Determinants of high-risk fertility behavior among women of reproductive age in Kenya: A multilevel
analysis based on 2022 Kenyan demographic and health survey. BMC Public Health. 2023; 23: 2516. DOI: 10.1186/s12889-023-17459-w.

8. Croft TN, Allen CK, Zachary BW, et al. Guide to DHS Statistics. Rockville, Maryland, USA: ICF; 2023. Chapter 8, Infant and Child Mortality: High-
Risk Fertility Behavior.

9. Habimana-Kabano I, Broekhuis A, Hooimeijer P. The Effect of Pregnancy Spacing on Fetal Survival and Neonatal Mortality in Rwanda: A
Heckman Selection Analysis. ] Biosoc Sci. 2016; 48 (3): 358-373. DOI: 10.1017/S0021932015000231.

10. Diabelkova |, Rimarova K, Dorko E, et al. Adolescent Pregnancy Outcomes and Risk Factors. Int ] Environ Res Public Health. 2023; 20 (5): 4113.
DOI: 10.3390/ijerph20054113.

11. Heazell AEP, Newman L, Lean SC, et al. Pregnancy outcome in mothers over the age of 35. Curr Opin Obstet Gynecol . 2018; 30 (6): 337-343.
DOI: 10.1097/GC0.0000000000000494.

12. Wakeyo MM, Kebira ]Y, Assefa N, et al. Short birth interval and its associated factors among multiparous women in Mieso agro-pastoralist
district, Eastern Ethiopia: A community-based cross-sectional study. Front Glob Womens Health. 2022; 3: 801394. DOI:
10.3389/fgwh.2022.801394.

13. Bauserman M, Nowak K, Nolen TL, et al. The relationship between birth intervals and adverse maternal and neonatal outcomes in six low and
lower-middle income countries. Reprod Health. 2020; 17 (Suppl 2): 157. DOI: 10.1186/s12978-020-01008-4.

14. Tessema ZT, Tamirat KS. Determinants of high-risk fertility behavior among reproductive-age women in Ethiopia using the recent Ethiopian
Demographic Health Survey: A multilevel analysis. Trop Med Health. 2020; 48: 93. DOI: 10.1186/s41182-020-00280-1.

15. United Nations Children's Funds. Improving Maternal and Newborn Health Services in Eastern Indonesia: Findings from an External Review.
Jakarta: United Nations Children's Funds; 2017.

16. Kosasih CE, Solehati T, Utomo W, et al. Determinants Factors of High-risk Sexual Behavior Pregnancy among Adolescent in Indonesia. Open
Access Maced ] Med Sci. 2021; 9 (T6): 69-79. DOI: 10.3889/0amjms.2021.7338.

17. Atriana D, Wahab A. Kematian Neonatal pada Ibu dengan Riwayat Kehamilan 4 Terlalu di Indonesia Analisis Data Survey Demografi dan
Kesehatan Indonesia 2017 (SDKI 2017) [Thesis]. Yogyakarta: Universitas Gadjah Mada; 2023.

18. Bartlett JW, Carpenter JR, Tilling K, et al. Corrigendum: Improving upon the efficiency of complete case analysis when covariates are MNAR.
Biostatistics. 2015; 16 (1): 205. DOI: 10.1093 /biostatistics/kxu051

19. Sameen S, Lakhdir MPA, Azam SI, et al. Evaluating knowledge about HIV and discriminatory attitudes among Pakistani women of reproductive
age using 2017-18 Demographic Health Survey data. Sci Rep. 2023; 13: 17849. DOI: 10.1038/s41598-023-45117-z.

20. Khan MN, Harris ML. Association between maternal high-risk fertility behaviour and perinatal mortality in Bangladesh: Evidence from the
Demographic and Health Survey. PloS One. 2023; 18 (11): e0294464. DOI: 10.1371/journal.pone.0294464.

21. Singh P, Singh KK. Trends, patterns and predictors of high-risk fertility behaviour among Indian women: Evidence from National Family Health
Survey. BMC Public Health. 2024; 24: 626. DOI: 10.1186/s12889-024-18046-3.

22. Safdari-Dehcheshmeh F, Noroozi M, Taleghani F, et al. Factors Influencing the Delay in Childbearing: A Narrative Review. Iran ] Nurs Midwifery
Res. 2023; 28 (1): 10-19. DOI: 10.4103/ijnmr.ijnmr_65_22.

23. Li H, Nawsherwan, Fan C, et al. The trend in delayed childbearing and its potential consequences on pregnancy outcomes: A single center 9-
years retrospective cohort study in Hubei, China. BMC Pregnancy Childbirth. 2022; 22: 514. DOI: 10.1186/s12884-022-04807-8.

24. Pradhan E. Female Education and Childbearing: A Closer Look at the Data. Washington, DC: World Bank; 2015.

25. Behjati-Ardakani Z, Navabakhsh M, Hosseini SH. Sociological Study on the Transformation of Fertility and Childbearing Concept in Iran. ] Reprod
Infertil. 2017; 18: 153-161.

26. Florian SM. Motherhood and Employment Among Whites, Hispanics, and Blacks: A Life Course Approach. ] Marriage Fam. 2018; 80 (1): 134-
149.DOI: 10.1111/jomf.12448.

27. Badan Pusat Statistik. Percentage of Population Aged 15 Years and Over by Urban-Rural Classification, Sex, and Highest Education Level, 2009-
2023. Jakarta: Badan Pusat Statistik; 2024.

28. Riederer B, Beaujouan E. Explaining the urban-rural gradient in later fertility in Europe. Popul Space Place. 2024; 30 (1): e2720. DOI:
10.1002/psp.2720.

29. United Nations Children's Fund, Badan Pusat Statistik. Achieving Gender Equality and Empowering All Women and Girls. Jakarta: United Nations
Children's Fund.

30. Kusnali A, Rachmawati T, Puspasari HW, et al. Rural-Urban Women’s Decision-Making Autonomy on Contraceptive Use in Indonesia. ] Popul
Soc Stud JPSS. 2024; 33: 361-379. DOI: 10.25133/JPSSv332025.019.

31. Nepal A, Dangol SK, Karki S, et al. Factors that determine women’s autonomy to make decisions about sexual and reproductive health and rights

in Nepal: A cross-sectional study. PLOS Glob Public Health. 2023; 3 (1): e€0000832. DOI: 10.1371/journal.pgph.0000832.


https://sdgs.un.org/goals/goal3#targets_and_indicators
https://indonesia.unfpa.org/sites/default/files/pub-pdf/mortalitas-di-indonesia-hasil-long-form-sensus-penduduk-2020.pdf
https://doi.org/10.1371/journal.pone.0283236
https://doi.org/10.1186/s12884-021-03780-y
https://doi.org/10.1136/bmjopen-2021-051921
https://doi.org/10.1186/s12884-023-06107-1
https://doi.org/10.1186/s12889-023-17459-w
https://dhsprogram.com/data/Guide-to-DHS-Statistics/High-Risk_Fertility_Behavior.htm
https://doi.org/10.1017/S0021932015000231
https://doi.org/10.3390/ijerph20054113
https://journals.lww.com/co-obgyn/fulltext/2018/12000/pregnancy_outcome_in_mothers_over_the_age_of_35.2.aspx
https://doi.org/10.3389/fgwh.2022.801394
https://doi.org/10.1186/s12978-020-01008-4
https://doi.org/10.1186/s41182-020-00280-1
https://www.unicef.org/indonesia/media/1801/file/Improving%20maternal%20and%20newborn%20health%20services%20in%20Eastern%20Indonesia.pdf
https://oamjms.eu/index.php/mjms/article/view/7338
https://etd.repository.ugm.ac.id/penelitian/detail/224517
https://doi.org/10.1093/biostatistics/kxu051
https://doi.org/10.1038/s41598-023-45117-z
https://doi.org/10.1371/journal.pone.0294464
https://doi.org/10.1186/s12889-024-18046-3
https://doi.org/10.4103/ijnmr.ijnmr_65_22
https://doi.org/10.1186/s12884-022-04807-8
https://blogs.worldbank.org/en/health/female-education-and-childbearing-closer-look-data
https://pmc.ncbi.nlm.nih.gov/articles/PMC5359852/
https://doi.org/10.1111/jomf.12448
https://www.bps.go.id/en/statistics-table/1/MTYxMCMx/percentage-of-population-15-years-of-age-and-over-by-urban-rural-classification--sex--and-educational-attainment--2009-2022.html
https://doi.org/10.1002/psp.2720
https://www.unicef.org/indonesia/media/1446/file/Child_Marriage_Factsheet.pdf
http://doi.org/10.25133/JPSSv332025.019
https://doi.org/10.1371/journal.pgph.0000832

32.

33.
34.

35.

Utami et al. Analyzing High-Risk Fertility Behavior for Sustainable MCH: A 2017 Sociodemographic Study in Urban and Rural Indonesia

Kementerian PPN/Bappenas Republik Indonesia. Rancangan Akhir Rencana Pembangunan Jangka Panjang Nasional 2025-2045. Jakarta:
Kementerian PPN/Bappenas Republik Indonesia; 2024.

Badan Pusat Statistik. Laporan Survei Demografi dan Kesehatan Indonesia 2017. Jakarta: Badan Pusat Statistik; 2020.

Martins MV, Koert E, Sylvest R, et al. Fertility education: Recommendations for developing and implementing tools to improve fertility literacy.
Hum Reprod. 2024; 39 (2): 293-302. DOI: 10.1093 /humrep/dead253.

Kementerian Kesehatan Republik Indonesia. Pedoman Pelayanan Kontrasepsi dan Keluarga Berencana. Jakarta: Kementerian Kesehatan
Republik Indonesia; 2020.


https://indonesia2045.go.id/
https://www.bps.go.id/id/statistics-table/1/MjExMSMx/laporan-survei-demografi-dan-kesehatan-indonesia.html
https://doi.org/10.1093/humrep/dead253
https://repository.binawan.ac.id/1504/1/BUKU%20KEMENKES%20UPDATE%202.pdf

Kesmas

Volume 20

Issue 5 Special Issue 1, July Article 2

7-31-2025

The Effectiveness of Remote Patient Monitoring in Reducing the
Risk of Rehospitalizations in COVID-19 Patients: A Meta-Analysis

Dela Riadi
Universitas Pembangunan Nasional Veteran Jakarta, delariadi@upnvj.ac.id

Indang Trihandini
Universitas Indonesia, Depok, dini05@ui.ac.id

Dewi Nirmala Sari
Politeknik Kesehatan Kemenkes Jakarta Ill, Jakarta, denisakayladenis@gmail.com

Fikri Wijaya
Universitas Indonesia, Depok, fikri@ui.ac.id

Follow this and additional works at: https://scholarhub.ui.ac.id/kesmas

Cf Part of the Biostatistics Commons, and the Public Health Commons

Recommended Citation

Riadi D, Trihandini |, Sari DN, et al. The Effectiveness of Remote Patient Monitoring in Reducing the Risk
of Rehospitalizations in COVID-19 Patients: A Meta-Analysis. Kesmas. 2025; 20(5): 10-20

DOI: 10.7454/kesmas.v20isp1.1715

Available at: https://scholarhub.ui.ac.id/kesmas/vol20/iss5/2

This Review is brought to you for free and open access by the Faculty of Public Health at Ul Scholars Hub. It has
been accepted for inclusion in Kesmas by an authorized editor of Ul Scholars Hub.


https://scholarhub.ui.ac.id/kesmas
https://scholarhub.ui.ac.id/kesmas/vol20
https://scholarhub.ui.ac.id/kesmas/vol20/iss5
https://scholarhub.ui.ac.id/kesmas/vol20/iss5/2
https://scholarhub.ui.ac.id/kesmas?utm_source=scholarhub.ui.ac.id%2Fkesmas%2Fvol20%2Fiss5%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/210?utm_source=scholarhub.ui.ac.id%2Fkesmas%2Fvol20%2Fiss5%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/738?utm_source=scholarhub.ui.ac.id%2Fkesmas%2Fvol20%2Fiss5%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarhub.ui.ac.id/kesmas/vol20/iss5/2?utm_source=scholarhub.ui.ac.id%2Fkesmas%2Fvol20%2Fiss5%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages

Riadi et al. Kesmas: Jurnal Kesehatan Masyarakat Nasional Kesmas: Jurnal Kesehatan Masyarakat Nasional
(National Public Health Journal). 2025; 20 (Special Issue 1): 10-20 ) )
DOL: 10.7454/kesmas.v20isp1.1715 (National Public Health Journal)

The Effectiveness of Remote Patient Monitoring in Reducing
the Risk of Rehospitalizations in COVID-19 Patients:
A Meta-Analysis

Dela Riadi?, Indang Trihandini?*, Dewi Nirmala Sari3, Fikri Wijaya*

1Faculty of Medicine, Universitas Pembangunan Nasional Veteran Jakarta, Indonesia

2Department of Biostatistics and Population Studies, Faculty of Public Health, Universitas Indonesia, Depok, Indonesia
3Department of Midwifery, Politeknik kesehatan Kemenkes Jakarta IlI, Jakarta, Indonesia

‘Faculty of Public Health, Universitas Indonesia, Depok, Indonesia

Abstract

An integrated analysis of various Remote Patient Monitoring (RPM) studies is needed to evaluate the reduction rate of the risk of rehospitalization in COVID-
19 patients. This meta-analysis aimed to provide an overview of the effectiveness of RPM. A literature search through online databases (PubMed, Science
Direct, Scopus, ProQuest, and Embase) was conducted from 2019 to 2022. After using the Cochrane Collaboration's risk of bias tool, five studies on COVID-
19 were selected. Based on the data collected from 2,685 participants (intervention = 1,060, control = 1,625), the use of RPM was found to reduce
rehospitalization by 0.56 times compared to not using RPM (12=9%; n = 2,685; OR 0.56 [95% CI 0.39-0.82]; p-value = 0.003). According to the characteristics
analysis, sex, comorbidity of hypertension, heart failure, obesity, chronic lung, and chronic kidney disease had no significant effect on the risk being studied.
It was only the comorbidity of diabetes that showed a significant impact. Both RPM intervention duration and long-term monitoring effectively reduced
rehospitalization (>14 days). In brief, RPM may reduce hospitalizations in response to an impending epidemic. Future research should look into using RPM to
treat chronic post-hospitalization conditions.

Keywords: COVID-19, meta-analysis, rehospitalization, remote patient monitoring, telemedicine

Introduction

The worldwide effects of the COVID-19 pandemic are devastating.! The reports from the World Health Organization
(WHO) as of December 12, 2022, showed that the pandemic spread continues to spread, with a total of 645,084,824
confirmed cases globally and 6,633,118 deaths.? Any individuals who are severely affected by the disease require
hospitalization. Generally, about 20% of affected individuals need to be hospitalized, especially the elderly or those with
comorbidities.3 The COVID-19 virus typically causes pneumonia, acute respiratory distress syndrome, septic shock, and
cardiovascular complications.*

The advent of COVID-19 has increased the demand for advanced information technology solutions as well as basic
medical supplies and medicines.> In order to meet the needs of the masses on COVID-19 screening, diagnosis, and
monitoring at home, telemedicine has been ideally positioned to fulfill this role.6 The use of electronic information and
communication technologies for providers and patient contacts across geographic distances is known as telehealth,
remote patient monitoring (RPM), and telemedicine.” An easy-to-use e-health platform is important as it enables COVID-
19 patients to communicate and quickly find health-related information.8

Telemonitoring COVID-19 patients from their homes is a safe, practical, and widely recognized approach. When used
in high-risk but non-terminally sick patients, the approach allows for proper clinical surveillance, early disease
identification, proper arrangement of care during periods of high demand, and patient and family support. It also
contributes to maintaining "social distancing" by reducing the number of visits patients need to make to emergency rooms
and clinics.? Overall, RPM is the general name for any combination of medical devices, such as wearable devices
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or portable home health monitors, including information technology solutions that enable health data to be sent to
healthcare practitioners without physical touch.10

The RPM collects health information about individuals in one location and securely transmits that data electronically
to healthcare professionals in another location for evaluation and advice.!! This type of service allows providers to
continuously track healthcare data for patients after they are discharged to their homes or care facilities.!! The procedure
is important since it helps to improve patient safety and lower rehospitalization rates. Based on previous studies, patients
who transition to the program and enroll on the first post-discharge day are associated with a significantly lower risk of
combined emergency department outcomes or readmission to the hospital.12

The RPM activation programs are associated with lower hospitalizations, use of intensive care, and length of stay
among COVID-19 patients.!3 In fact, it is argued that hospitalization was far more common in patients who did not get
RPM than in those who did. For instance, a previous study determined that among the 187 patients (83%) initially treated
in an outpatient setting, hospitalization rates were higher in those without RPM.1* In another study, the rate of repeat
visits to the emergency department did not significantly differ statistically between the RPM group (8%) and the control
group (9.3%) (OR: 0.863; 95% CI: 0.413-1.803); p-value = 0.695)).15

To date, research on the application of RPM in COVID-19 patients has produced contradictory findings. Therefore,
this study used a meta-analysis to assess the efficacy of the RPM program in lowering the risk of readmission in the
COVID-19 patient population through a comprehensive statistical procedure. The specific aims were to compare the
effects of RPM programs and explore potential covariates as effects of RPM programs, including gender, hypertension,
diabetes, heart failure, obesity, chronic lung, and chronic kidney disease.

Method

In this meta-analysis, a comprehensive search using databases such as PubMed, Science Direct, Scopus, Proquest,
and Embase was conducted from December 2019 to December 2022 and updated on March 20, 2023. Overall, the
collected articles were found in English and Indonesian language. Additionally, this study included both free access and
paid articles (limited to subscribers by institutions). The protocol review was registered in PROSPERO (register number
CRD42022380056). The search was performed using the standard and related keywords, including "COVID-19,” “COVID-
19 patients,” “Remote Patient Monitoring,” “Remote Health Monitoring,” “Telemonitoring,” “Telemedicine,” “Digital
Health,” “Mobile Health,” “eHealth,” “mHealth,” “Telehealth,” “Rehospitalization,” “Rehospitalization,” and “Readmission,”
as well as their equivalent MeSH terms. Furthermore, the corresponding compounds were also searched in the
abovementioned databases using the (AND, OR) operators. The meta-analysis follows the steps of Preferred Reporting
Items for Systemic Review and Meta-Analyses (PRISMA).16

[tis vital to evaluate the data in each study closely and determine whether the studies that have been included satisfy
internal validity standards. In this analysis, critical assessments were performed using the JBI Critical Appraisal Checklist
for Randomized Controlled Trials.17 The risk of bias assessment was conducted using the Cochrane Collaboration tool.
The latest versions used were the Revised Cochrane Risk of Bias Tool for Randomized Trials (Rob 2) for randomized
controlled trials (RCTs) and the Risk of Bias in Non-randomized Studies of Interventions (ROBINS-I) for non-RCT
studies.’®1? Both tools are licensed under Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License. The Robvis tool can be used to present the risk assessment results.20

Article inclusion criteria were COVID-19 patients aged at least 18 years who participated in RPM programs. The
study period was between December 1, 2019, and November 30, 2022, and was updated on March 20, 2023. Collected
articles were in English and Indonesian language and included both free access and paid articles (limited to being

»n o« »n o« » o«

subscribed by the institution). In contrast, the articles were excluded if the participant's age was below 18 years, grey
literature, policy brief, commentary, review, or RPM Programs unrelated to COVID-19.

The heterogeneity of the collected articles was assessed by calculating the 1 statistic. A high I value indicated
substantial heterogeneity, while a low I? value suggested homogeneity among the studies. Statistical analysis was
performed using Revman 5.4. The x-axis of the plot was used to represent the research effect estimates, and the y-axis
represented the study sample size or effect size variability (variance, standard deviation, or comparable measure). In
order to evaluate publication bias in this study, the collected articles were assessed using a funnel plot.
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Results

A thorough evaluation of the RPM in COVID-19 patients has been made in this study. From the PubMed electronic
database (n = 103), Science Direct (n = 143), Scopus (n = 335), ProQuest (n = 130), Embase (n = 117), and contributions
from other sources (n = 69), a total of 897 articles was found. The results of the literature search and the corresponding
queries are shown in Table 1.

Table 1. Literature Search Results
Database Query Total
PubMed ("covid 19"[MeSH Terms] OR "sars cov 2"[MeSH Terms] OR ("covid 19"[Title/Abstract] OR "sars 103
cov 2 coronavirus"[Title/Abstract] OR "severe acute respiratory syndrome
coronavirus”[Title/Abstract] OR "novel coronavirus disease"[Title/Abstract] OR "novel
coronavirus pneumonia"[Title/Abstract] OR "2019-novel CoV"[Title/Abstract] OR "2019
nCoV"[Title/Abstract])) AND ("Telemedicine"[MeSH Terms] OR ("Remote patient
monitoring”[Title/Abstract] OR "remote health monitoring"[Title/Abstract] OR
"telemonitoring"[Title/Abstract] OR "Telemedicine"[Title/Abstract] OR "digital
health"[Title/Abstract] OR "mobile health"[Title/Abstract] OR "eHealth"[Title/Abstract] OR
"mHealth"[Title/Abstract] OR "telehealth"[Title /Abstract])) AND ("Patient Readmission"[MeSH
Terms] OR ("Re-hospitalization"[Title/Abstract] OR "Readmission"[Title/Abstract] OR "hospital
discharge"[Title/Abstract] OR "continuity of patient care"[Title/Abstract] OR "patient
discharge"[Title/Abstract]))

Science (Covid-19 OR Sars-cov-2) AND (“Remote patient monitoring” OR telemonitoring OR telemedicine 143
Direct OR "mobile health") AND (Rehospitalization OR Rehospitalization OR Readmission)
Scopus ( TITLE-ABS-KEY ( covid-19 ) OR TITLE-ABS-KEY ( sars-cov-2 ) OR TITLE-ABS- 335

KEY ( coronavirus ) OR TITLE-ABS-KEY ( "severe acute respiratory syndrome

coronavirus" ) OR TITLE-ABS-KEY ( "novel coronavirus disease" ) OR TITLE-ABS-KEY ( "novel
coronavirus pneumonia” ) OR TITLE-ABS-KEY ( "2019-novel cov" ) OR TITLE-ABS-KEY ( "2019
ncov") ) AND ( TITLE-ABS-KEY ( "remote patient monitoring” ) OR TITLE-ABS-KEY ( "remote
health monitoring" ) OR TITLE-ABS-KEY ( telemonitoring ) OR TITLE-ABS-

KEY ( telemedicine ) OR TITLE-ABS-KEY ( "digital health") OR TITLE-ABS-KEY ( "mobile

health" ) OR TITLE-ABS-KEY ( ehealth ) OR TITLE-ABS-KEY ( mhealth ) OR TITLE-ABS-

KEY (telehealth ) ) AND ( TITLE-ABS-KEY ( re-hospitalization ) OR TITLE-ABS-

KEY ( readmission ) OR TITLE-ABS-KEY ( "hospital discharge" ) OR TITLE-ABS-KEY ( "continuity of
patient care" ) OR TITLE-ABS-KEY ( "patient discharge" ) )

Proquest (MAINSUBJECT.EXACT("COVID-19") OR abstract(Covid-19 OR Sars-cov-2 Coronavirus OR "severe 130
acute respiratory syndrome coronavirus" OR "novel coronavirus disease" OR "novel coronavirus
pneumonia” OR "2019-novel CoV" OR "2019 nCoV") OR title(Covid-19 OR Sars-cov-2 Coronavirus
OR "severe acute respiratory syndrome coronavirus” OR "novel coronavirus disease” OR "novel
coronavirus pneumonia” OR "2019-novel CoV" OR "2019 nCoV")) AND
(MAINSUBJECT.EXACT("Telemedicine") OR abstract("Remote patient monitoring” OR "remote
health monitoring" OR telemonitoring OR telemedicine OR "digital health" OR "mobile health" OR
eHealth OR mHealth OR telehealth) OR title("Remote patient monitoring" OR "remote health
monitoring” OR telemonitoring OR telemedicine OR "digital health" OR "mobile health” OR eHealth
OR mHealth OR telehealth)) AND (MAINSUBJECT.EXACT("Outpatient care facilities") OR
abstract(Rehospitalization OR Readmission OR "hospital discharge” OR "continuity of patient care"
OR "patient discharge") OR title(Rehospitalization OR Readmission OR "hospital discharge" OR
"continuity of patient care” OR "patient discharge"))

Embase Covid-19 OR Sars-cov-2 Coronavirus OR “severe acute respiratory syndrome coronavirus” OR 117
“novel coronavirus disease” OR “novel coronavirus pneumonia” OR “2019-novel CoV” OR “2019
nCoV” AND “Remote patient monitoring” OR “remote health monitoring” OR telemonitoring OR
telemedicine OR “digital health” OR “mobile health” OR eHealth OR mHealth OR telehealth AND
Rehospitalization OR
Readmission OR “hospital discharge”
OR “continuity of patient care” OR “patient discharge”

Other "remote patient monitoring” AND "COVID-19 patient” AND "rehospitalization” OR 69
sources "rehospitalization” OR "readmission”
(manual)

Grand Total 897

Out of 897 articles, 634 papers proceeded to title and abstract screening after removing duplicates (n = 263). The
authors estimated that about 608 of these items were not suitable for inclusion in further screening. Overall, six articles
were included in the study and proceeded to data extraction and qualitative synthesis. Only five studies were then
included in the meta-analysis after 26 papers underwent full-text eligibility assessment. The final results of the article
review are presented in the PRISMA flow diagram in Figure 1.
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Figure 1. PRISMA Study Flow Diagram

Table 2 provides an overview of the articles included in the systematic review. Both non-random corrected and
random corrected study designs were used in each analysis. A total of 2,683 participants from six studies included in the
systematic intake were enrolled (intervention = 1,097, control = 1,586), with 1,471 (53.4%) male and 1,282 (46.6%)
female. Three studies (50%) were conducted in the US, two (33%) in Spain, and one (16.7%) in the Netherlands. Across
the six studies, participants' ages ranged from 53 to 70 years (n=2683). There were four long-term follow-up studies (>2
weeks; 66.7%) and two short-term follow-up studies (2 weeks; 33.3%), ranging in length from 14 days to 90 days.

All six studies included in the systematic review consisted of four non-RCTs and two RCTs. Using the ROBINS-I tool,
all four non-RCTs (100%) were identified as having a moderate risk of bias.1® The two RCTs were assessed with the RoB
2 tool. In one RCT, participants were aware of the intervention, resulting in contamination of assessment results and a

high risk of bias.18 The other RCT was identified as having a low risk of bias.2!

Table 2. Summary of the Selected Articles

Average .
Intervention .
Authors Journal, Participant and Mean (n=1,097) Duration
! Year of Study Design p_ X Measurement Age (SD) of - of Results
Country o . Characteristics and Control
Publication the Therapy
L (n=1,586)
Participants
Suarez-Gil Journal of Retrospective COVID-19 e Temperature Average age: Intervention 90 days  Although
etal, Personalized Cohort patients from e Oxygen 1: 66.5 (SD (475) the
Spain3 Medicine ASLAM health saturation 16.1) Control (76) telemedicin
services e Respiratory C:70.8 (SD e-monitored
April 10, 2022 symptoms 16.7) group was
older, no
Sex: appreciable
1: 247 (52%) variations in
male the illness
C:39(51.3%) baseline
male were found.
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Average .
Journal, .. and Mean Intervention Duration
Authors, Year of Study Design ParthIpfm.t Measurement Age (SD) of (n=1,097) of Results
Country L. Characteristics and Control
Publication the Therapy
. (n=1,586)
Participants
On the other
hand, the
group that
was not
under
telemedicin
e
monitoring
had more
readmission
sand a
higher
death rate
ninety days
following
discharge.
Gordon et Applied Retrospective COVID-19 e Oxygen Average age Intervention 30 days Participants
al., USA12 Clinical Cohort patient saturation of admission: (225) in the RPM
Informatics discharged from o Temperature 55 (17%) Control program
hospital e Survey for (1,061) who were
November 25, symptoms of Sex: enrolled
2020 shortness of 63 (49%) successfully
breath, cough, male on the first
appetite, post-
weakness, and discharge
vomiting day were
linked to a
lower
chance of
the
composite
endpoint of
readmission
presentatio
n; however,
those who
were not
enrolled
successfully
were not
linked to a
lower
chance of
the
composite
endpoint.
Marquez- Journal of RCT COVID-19 e Temperature Average age: Intervention 14 days According
Algaba et Personalized patient after o Oxygen I: 53.5 (46- (n=74) to the
al., Spain2t Medicine being saturation 59) Control protocol
discharged from o Heart frequency C:53.5 (43.2- (n=76) analysis, the
January 1, hospital o Respiratory 63) control
2022 frequency group
o Patient- Sex: experienced
Reported I: 42 (56.8) considerabl
Outcomes male y more
Measurement C: 43 (56.6) readmission
Information male s to the
System emergency
(PROMIS) department
questionnaire due to
Hospital Anxiety COVID-19.
and Depression
Scale (HADS)
Kuo et al, JAMIA Retrospective Post-acute care e Patient's clinical Average age: Intervention 30 days For the
USA22 July 1,2022 Cohort COVID-19 symptoms, vital 1: 56 (51-68) (75) control and
pneumonia signs,  oxygen C: 59 (47-68) Control (150) RPM
patients saturation groups, 30-
day all-
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Average .
Journal, .. and Mean Intervention Duration
Authors, Year of Study Design ParthIpfm.t Measurement Age (SD) of (n=1,097) of Results
Country L. Characteristics and Control
Publication the Therapy
. (n=1,586)
Participants
e Health Index Sex: cause
score 1: 50 (67%) readmission
e 9-question male rates were
satisfaction C: 96 (64%) 9.3% (7/75)
survey male and 14.7%
(22/150),
respectively
Yeetal, The Journal of Case series Adult patients e New or Average age: Intervention 14 days Compared
USA23 General hospitalized worsening 1:56.7 £15.2 (217) with non-
Internal with COVID-19 symptoms of C:58.0+18.0 Control (192) referred
Medicine disease in an cough, new or patients,
out-of-home worsening Sex: patients
January 14, setting shortness of 1: 137 referred for
2021 breath with light (63.1%) male remote
activity, C:108 monitoring
subjective or (56.3%) male had fewer ED
objective fever, visits and
oxygen readmissions.
saturation, and
pulse (if the
device is
available)  via
Telehealth
Guides.
o Generalized
Anxiety
Disorder-2
(GAD-2) and the
Patient Health
Questionnaire-2
items (PHQ-2).
e Loneliness was
assessed using a
single item (“not
at all” to “almost
every day”).
e Patient
satisfaction, they
would
recommend the
program (0, not
at all likely; 10,
very likely).
Goor et al, Journal of RCT COVID-19 e Score for cough Average age: Intervention 30 days A total of 62
Netherland Clinical patient being o Shortness of I1: 55.1 (SD (n=31) patients were
s24 Medicine treated in breath and 7.5) Control randomized
hospital general well- C:55.4 (SD (n=31) 31
December 17, are in the being scores 13.2) intervention,
2021 recovery stage o Temperature 31 control).
of the disease o Oxygen Sex: The incidence
saturation I: 14 (45.1%) of readmission
female due to COVID-

C:13 (41.9%)
female

19 was 2 for
the
intervention
group (2/31)
and 1 for the
control group
(1/31). The
study showed
no statistically
significant
differences.

Notes: SD = standard deviation, ASLAM = the Area Sanitaria de Lugo, A Marifia, y Monforte de Lemos healthcare, I = intervention, C = control, RPM = remote patient
monitoring, ED = emergency department
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A meta-analysis of the findings from the five studies on the effectiveness of RPM interventions in keeping COVID-19
patients out of hospital revealed statistically significant differences between the intervention group and the control
group. The intervention group displayed a 0.56 times lower risk of rehospitalization (12 = 9%; n=2.685; OR 0.56 [95% CI
0.39-0.82]; p-value = 0.003) in low variation (homogeneous) studies. A technique that was used to identify potential
publication bias in meta-analyses was funnel plots. Based on the duration of the intervention, a reduction in the incidence
of hospitalization of 0.61 times was observed in the intervention group compared to the control group in two studies of
short-term RPM duration (2 weeks), albeit with no statistically significant difference (12 = 60%; n=553; OR 0.61 [95% CI
0.31-1.20]; p-value = 0.15). Three studies of long-term RPM training (over two weeks) found that the intervention group
experienced 0.54 times fewer readmissions than the control group, and this difference was statistically significant (12 =
0%; n=2,132; OR 0.54 [ 95% CI 0.34-0.86]; p-value = 0.009), as shown in Figure 2. The visual funnel plot used to illustrate
the likelihood that a COVID-19 patient will need to be readmitted to the hospital showed no publication bias. It was
funnel-shaped and symmetrical, as shown in Figure 3.

Experimental Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
10.1.1 RPM Covid-19 vs Control (<= 2 weeks)
Marguez-Algaba, 2022 i 68 6 76 7.7% 0.08[000,143 ——————————
Yeet al, 201 15 M7 16 192 19.9% 0.82[0.39,1.70] T
Subtotal (95% CI) 285 268 27.6% 0.61[0.31, 1.20] ’l
Total events 15 22
Heterogeneity: Chi*= 251, di=1 (P=011); F=60%
Testfor overall effect =143 {F=015)
10.1.2 RPM Covid-19 vs Control (> 2 weeks)
Gordon et al., 2020 14 225 118 1131 450% 0.59[0.33,1.04] ——
Kuo et al, 2022 T 75 22 150 16.7% 0.60[0.24,1.47] T
Suarez-Gil et. al., 2022 ] 475 ] 76 10.6% 0.27 [0.09, 0.84] -
Subtotal (95% CI) 775 1357 72.4%  0.54[0.34, 0.86] S 2
Total events a0 142
Heterogeneity: GChi=1.54, df = 2 (P = 0.46); F= 0%
Test for overall effect Z=2.63 (P = 0.009)
Total (95% CI) 1060 1625 100.0% 0.56 [0.39, 0.82] ‘
Total events 45 164

i ChiE= - - . I ; : |
Heterogeneity: Chi*= 4,37, df=4 (P=036); F=9% T 01 10 o0

Testfor overall effect £=3.00 (F = 0.003)
Test for subgroup differences: Chi*=0.08, df=1 {P=07%, F=0%

Figure 2. Forest Plot of Effectiveness of Remote Patient Monitoring Intervention to Reduce Readmission Compared to Control (Fixed Effect Model)
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Figure 3. Funnel Plot of the Effectiveness of Remote Patient Monitoring Interventions to Lower Back Hospitalizations Compared to Controls

The authors then examined the data based on the pre-determined characteristics. It was found that males did not
affect the reduction rate of the rehospitalization of COVID-19 patients, with a combined effect value of Z = 0.58. This value
can be considered to be very small. Apart from that, there was no difference in overall OR, with an OR value of 1.06 and
a 95% CI of 0.88-1.28. The p-value of 0.56 was greater than <0.05, showing no statistically significant difference. The
degree of heterogeneity was low (p-value = 0.77), and the 12 was 0%. Females also did not substantially reduce the
rehospitalization rate of COVID-19 patients, with a combined effect value of Z = 0.77, an OR value of 0.93, and a 95% CI
of 0.77-1.12. The p-value of 0.44 was greater than <0.05, meaning there was no statistically significant difference.
Furthermore, the degree of heterogeneity was low (p-value = 0.81), and 12 was 0%.
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According to comorbidity of hypertension in three studies,32223 there were no significant differences in the effect of
using RPM, with a combined effect value of Z = 0.67, an OR value of 1.82, a 95% CI of 0.31-10.61, and a p-value of 0.50,
which is greater than <0.05. These results indicated no statistically significant difference. The degree of heterogeneity
was high (p-value <0.001), and 12 was 96%. For the COVID-19 patients with comorbidity of diabetes in these three
studies,32223 a significantly different effect of using RPM was observed, with a combined effect value of Z = 2.67. The
overall OR was 0.66 with a 95% CI of 0.49-0.90, a low degree of heterogeneity (p-value = 0.57), and an I? value of 0%.

Two studies323 showed no significant effect in patients with comorbidity of heart failure, with a combined effect
value of Z = 0.50 and an overall OR of 0.86 with a 95% CI of 0.48-1.54. The degree of heterogeneity (p-value = 0.77) was
low, and an 12 was 0%. In contrast, COVID-19 patients who had obesity in two studies322 showed no significant effect,
with a combined effect value of Z = 0.79. Overall, there was no difference in OR, where the value was 0.85, with a 95% CI
of 0.56-1.28, alow degree of heterogeneity (p-value = 0.43), and 12 of 0%.

Patients with chronic lung disease in three studies32223 displayed no significant effect, with a combined effect value
of Z=0.24 and an overall OR of 0.94 with a 95% CI of 0.60-1.50. There was a low degree of heterogeneity (p-value = 0.71)
and an I? value of 0%. Similarly, a meta-analysis of chronic kidney disease from two studies?223 showed no effect, with
an odds ratio of 0.67 and a 95% CI of 0.18-2.49. The test results for the overall effect were Z = 0.60, with a p-value of 0.55,
which is greater than <0.05, indicating no statistically significant difference. The heterogeneity for chronic kidney disease
was high, with an I? value of 75%.

Discussion

This meta-analysis used information from a global library of scientific literature to offer a thorough assessment of
RPM concerning COVID-19. Along with demonstrating RPM's effectiveness in lowering rehospitalization rates for COVID-
19 patients, the results also point to RPM's potential as a game-changing instrument in contemporary healthcare delivery.
As part of the systematic review procedure, 897 entries from five major databases and other sources were thoroughly
screened. Six articles were considered suitable for inclusion in the qualitative synthesis after duplicates and irrelevant
studies were eliminated, and only five articles, totaling 2,691 participants, contributed to the meta-analysis. A
concentrated evaluation of RPM's efficacy during the pandemic was ensured through this stringent selection procedure,
which also enhanced the validity of the findings. This meta-analysis showed that RPM dramatically lowers
rehospitalization rates among COVID-19 patients, with consistent findings across studies.

Three studies using a pulse oximeter, thermometer, and smartphone provide information on the RPM device used,
respectively.31223 Another study stated smartphone and video consultations were combined with the use of portable
oxygen.22 This combination was made due to the characteristics of COVID-19 patients with pneumonia-related
disorders.22 Using smartphones, video consultations, and pulse oximeters, Marquez-Algaba et al’s study?! was in line
with a systematic review of RPM from 272 studies showing that wireless devices or smartphone applications were the
most popular strategies (75.7%) in RPM.25 Two studies!223 provided once-daily data, whereas three studies reported
data twice a day.32122 Three studies3 1221 reported daily data starting at 8 am, while two studies did not mention the start
time of reporting daily data.22.23

It should be noted how simple RPM is to use. According to Delone & McLean's idea of the Information Success Model,
which looks at how users behave in using information systems, system quality, information quality, service quality, and
user happiness are aspects that influence a person's decision to use.2¢ The users express satisfaction with the remote
training experience, the ease of use of remote monitoring technology, the short learning curve for managing their health
condition with a program, the lack of privacy concerns when using the technology, and the increased sense of security
they receive from having a nurse that regularly checks on them.22 However, Suarez-Gil et al’s study makes no mention of
language use in applications.3 A study by Gordon et al. require participants to be released (with or without fellowship
services), able to activate a patient portal account, and capable of completing an English or Spanish survey on their own
or with a proxy.12

Being contactable by telephone was one of the inclusion criteria for Ye et al.’s study.23 Referrals are made by emailing
the contact information of the remote care coordinator who assigned the case to the Telehealth Guidance team to the
patient. One of the barriers to inclusion criteria of Marquez-Algaba et al.’s study was the accessibility of mobile devices,
such as smartphones or tablets with internet connectivity.2! Regarding the application used in this study, it was run by a
healthcare monitor (hcM) (a doctor or nurse certified in COVID-19), who was also responsible for servicing alarms and
responding to inquiries.2!

17



Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal). 2025; 20 (Special Issue 1): 10-20

The department receives and evaluates data on vital signs (temperature and oxygen saturation) as well as responses
to a breathing guide questionnaire every eight hours before deciding whether to refer the patient to hospitalization
again.22 The department team contacts the patient if any suspicious events occur, such as a change in the patient's
biometrics or clinical status, as determined by the questionnaire.!3 The RPM maintenance team monitors the platform
and contacts patients based on their Health Index score, the home absolute threshold for vitals measurements, or patient-
initiated requests for assistance. In the study, patient response questionnaires and biometric information were used to
construct Health Index scores.?2

Messages will be sent to the Electronic Health Report (HER) inbox if one of three conditions occurs: first, the patient
reports worsening symptoms in the questionnaire; second, Oz saturation recorded alone is less than 92%; or third, the
monitoring task assigned has not been completed within 24 hours.12 When the patient is unresponsive or when the
symptoms worsen, the EHR notifies the nursing staff, who then telephones the patient. The following criteria were used
to identify if the patients are at increased risk during distance training: new or worsening mild activity-related shortness
of breath; a new or intensifying cough; if a thermometer is not available; a new or intensifying fever.12 Vital signs include
a temperature of 100.4°F (if a thermometer is available), an oxygen saturation level of 95% (if a pulse oximeter is
available), and a pulse rate of 110 beats per minute.!2 Patients in the control group trial received routine follow-ups in
the primary care setting via telephone calls to track patients' symptoms.2!

The length of intervention in patients at risk for COVID-19 is deemed successful after long-term (>2 weeks) RPM
monitoring. The Health Resources and Services Administration (HRSA), a US Department of Health and Human Services
division, established the RPM recommendation that data from remote physical monitoring should be collected for at least
16 to 30 days.?” This recommendation fits these criteria and highlights the suitability of the approach. In addition, other
research noted that the average gap between the discharge of the first and second COVID-19 patients ranged from 6 to
27 days.?8

When discussing the issue of COVID-19, diabetes has always been associated with worse outcomes. In Wuhan City,
a study of 161 COVID-19 patients revealed that diabetic patients had a longer time to get rid of the virus. In addition,
diabetes predisposes to infection due to typical factors, such as impaired neutrophil chemotaxis and phagocytosis. In
general, several variables, such as increased expression of ACE-2, increased furin, decreased T-cell activity, and increased
interleukin-6 (IL-6), contribute to the increased likelihood and severity of SARS-CoV2 infection in patients with
diabetes.2?

This study revealed that RPM can be used more often by the government to manage, avoid, promote, and combat
the negative impacts of COVID-19. For healthcare administrators to provide high-quality treatment, they must also keep
up with current developments using personnel and equipment that track patient health. It is recommended that
additional research be done on the use of RPM in the treatment of chronic post-hospitalization conditions such as
diabetes, heart failure, hypertension, chronic kidney disease, and chronic obstructive pulmonary disease (COPD). This
study's limitations include the following: a) the number of studies examined is small; b) research studies are only
available in English and Indonesian; c) the results cannot be applied to the entire population because most COVID-19
patients are over 50; d) coronavirus mutations may impact the results; and e) access to paid articles is restricted.

Conclusion

The use of RPM during home treatment is effective in reducing the incidence of COVID-19 patient rehospitalization. Based
on the characteristics, effect variation is seen for patients with comorbidity of diabetes. The duration of RPM intervention
is more than two weeks, and patient compliance, as well as the expertise of doctors and nurses in monitoring, are very
important for the effectiveness of RPM. The best RPM in this study is a combination of monitoring tools, smartphones,
video consultations, and twice-daily monitoring. Implementing RPM can be useful in facing future pandemics or other
chronic diseases to reduce rehospitalization.

Abbreviations
RPM: remote patient monitoring; Rob 2: Revised Cochrane Risk of Bias Tool for Randomized Trials; RCTs: randomized controlled trials; ROBINS-I:
Risk of Bias in Non-randomized Studies of Interventions; CI: confidence interval; OR: odds ratio; EHR: electronic health report.
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Patients with Cardiovascular and Renal Complications

RizKi Fadila®*, Ayu Tyas Purnamasari, AAI Citra Dewiyani
Diploma III of Health Insurance Program, Department of Medical Records and Health Information, Poltekkes Kemenkes Malang, Malang, Indonesia

Abstract

Type 2 Diabetes Mellitus (T2DM) represents a growing global health challenge with significant clinical and economic implications, notably in Indonesia. The
burden is intensified by renal and cardiovascular complications, especially among National Health Insurance beneficiaries. This retrospective study evaluated
the direct medical costs of hospitalized T2DM patients with such complications at a type B hospital from 2019 to 2022. Costs were analyzed from both healthcare
provider and payer perspectives, covering medical services, medical support services, pharmaceuticals, and other support services. Of the 192 patients
reviewed, most were male (57.8%), aged 45-64 years (72.4%), with hospital stays of 1-5 days (90,1%) and severity level E-4-10-1 (100%). Renal complications
incur higher treatment costs than cardiovascular complications, with medical support services dominating renal costs and medical services such as doctor and
nursing procedures, examinations, and visits contributing most to cardiovascular costs. These results highlight the urgent need for preventive measures, early
diagnosis, and innovative treatments to optimize T2DM management and reduce associated economic burdens.

Keywords: cardiovascular complications, diabetes mellitus, direct medical costs, renal complications, type 2

Introduction

Indonesia has one of the highest rates of mortality from diabetes mellitus (DM). The escalating incidence rate among
individuals diagnosed with diabetes constitutes a critical public health challenge and a primary area of concern. According
to the International Diabetes Federation (IDF), the number of people living with diabetes in Indonesia will rise from 10.7
million in 2019 to a total of 16.6 million by 2045.1 This projection is corroborated by findings from the 2018 Indonesian
Basic Health Research, which indicated a rise in the prevalence of DM from 6.9% to 8.5%.2 The DM requires relatively high
costs if not properly managed.? Long-term management is essential to prevent complications from diseases such as heart
disease, stroke, and retinopathy.* Additionally, DM can induce macrovascular complications, including coronary heart
disease, stroke, and peripheral artery disease, alongside microvascular complications, such as diabetic nephropathy and
retinopathy.® Heart failure frequently emerges as an initial indicator of cardiovascular disease among patients with Type
2 Diabetes Mellitus (T2DM), thereby heightening mortality risk.6 Furthermore, diabetic foot ulcers are likely to occur in
about 15% to 25% of individuals with diabetes during their lifetime. DM patients may also suffer from depression, anxiety,
and other psychosocial disorders, which can lower their quality of life.”

The financial implications associated with DM management in Indonesia are projected to escalate to approximately
USD 1.27 billion by 2020.5 Furthermore, this financial strain is anticipated to rise significantly in the forthcoming decade,
as the global prevalence of DM is expected to surge from 171 million individuals in 2000 to an estimated 366 million by
2030.* Complications lead to an increase in the cost burden associated with DM. The T2DM patients with heart
complications incur the highest direct medical costs, followed by nephropathy, neuropathy, cerebrovascular disease,
retinopathy, and peripheral vascular disease.? Treating T2DM with complications takes longer, increasing treatment costs,
including direct medical expenses.8 To surmise, complications of DM significantly impact the cost of managing the disease
in Indonesia, create a significant financial burden, and affect the healthcare system as well as the individual and society as
a whole, necessitating comprehensive strategies to reduce healthcare spending on DM management.?
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The costs associated with DM have continued to rise, driven by the increasing prevalence of diabetes and the
escalating expenses related to managing its complications. The cost of diabetes management, particularly in patients
with severe complications such as renal and cardiovascular diseases, is approximately twice as high compared to
patients without complications or comorbidities.!? These complications not only deteriorate patients’ quality of life but
also significantly increase the financial burden on the healthcare system.!!

The Indonesian Government, through its program called National Health Insurance (NHI), exhibits a substantial
commitment to providing comprehensive healthcare coverage for its citizens. This program is specifically designed to
address the healthcare needs of all Indonesians, including the ongoing management of patients with DM. However, there
remain concerns regarding whether the financial resources allocated by the Social Security Administrative Body/Badan
Penyelenggara Jaminan Sosial (BP]S) are sufficient to fully fund the medical needs of DM patients, particularly those with
cardiovascular and renal complications. In light of the high burden of cardiovascular and renal complications among DM
patients in Indonesia, a critical assessment of the adequacy of BP]S funding in ensuring the delivery of these healthcare
services is imperative.

Healthcare providers received payment from BP]S through the prospective payment method known as the
Indonesian Case-Based Groups (INA-CBGs) tariff, which provides a set price for a specific disease classification episode
of care. The INA-CBGs tariff amount is predetermined based on agreed-upon package rates, regardless of the actual costs
incurred while providing patient services. The tariff differs by the class of facilities, hospital ownership, class of care, and
region. Implementing the prospective payment system in hospitals often leads to discrepancies between the hospital’s
actual tariff and the INA-CBGs’ tariff.12 The objective of this study was to estimate the direct medical cost of DM treatment
for patients with cardiovascular and renal complications and analyze the differences between hospital rates and INA-
CBGs rates based on the type of DM complications so it can offer a deeper understanding of cost disparities and assist in
the development of policies within Indonesia’s healthcare system.

Method

This study was observational research conducted from August until September 2023. This study collected data
retrospectively from patient medical records and hospitalization costs for inpatients with DM at a type B hospital in
Malang City, Indonesia. According to the Indonesian Minister of Health Regulation Number 03 of 2023, type B hospitals
had a minimum of 200 beds.!3 The population only included patients from 2019 to 2022 who met the inclusion criteria:
(i) diabetic patients treated without complications, with kidney complications, and with heart complications; (ii)
participants of BP]S Healthcare Security; (iii) patients aged 18 years or older; and (iv) those with comprehensive medical
record documentation. The three years of data gathered were to observe conditions both before and after COVID-19.
Patients with T2DM were identified based on the diagnostic criteria outlined in the International Classification of Diseases
Tenth Revision (ICD-10) code E-4-10.

The cost data in this study were sourced from patient billing records obtained through the Hospital Management
Information System and the INA-CBGs tariff data collected from databases on computers that incorporated ICD-10. The
INA-CBGs tariff was the total claim payments by BPJS Healthcare Security to Advanced Referral Health Facilities for
service packages based on the grouping of disease diagnoses and procedures, covering all hospital resources used in both
medical and non-medical services.!? Inpatient data recorded in the medical records, including patient identity profiles,
the quantifiable reduction of blood glucose levels during hospitalization, and length of stay (LoS), were also used. Patient
data who met inclusion criteria were then analyzed: 1) patient characteristics (age, sex, LoS, disease severity level, type
of hospital room); 2) direct medical cost; 3) difference of actual cost and INA-CBGs tariff.

The direct medical cost analysis was conducted by summing up the costs of administration, nutritional services,
medical services, medical procedures, medical support, radiology, rehabilitation, and medications based on the
perspective of healthcare providers. The costs were categorized into medical services, medical support services,
pharmaceuticals, and other support services. After calculating the direct medical costs for DM patients with
cardiovascular and renal complications based on the billing records that reflected the total charges, the values were then
converted into the actual cost charged by the hospital to the patients.

The distribution of patient severity in DM with cardiovascular and renal complications was classified according to
the INA-CBGs system, specifically into three codes: E-4-10-I, E-4-10-1I, and E-4-10-III, representing Diabetes Mellitus &
Nutritional or Metabolic Disorders. The Roman numerals in the codes indicate the severity level of the disease.l* The
direct medical cost data were then analyzed and compared to the INA-CBG rates based on the diagnosis of cardiovascular
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and renal complications. If the direct medical cost was lower than the INA-CBGs tariff, the INA-CBGs rate was considered
sufficient; conversely, if the direct medical cost exceeded the INA-CBGs rate, it was deemed insufficient. All costs were
standardized to September 19, 2024 (USD 1 = approximately IDR 15,349.70). Further analysis will be conducted to
examine cost analysis from healthcare provider and payer (BPJS Healthcare Security) perspectives. The Mann-Whitney
test compared two groups with a 95% confidence level (a = 5%).

Results

The characteristics of T2DM patients are illustrated in Table 1. In this study’s population, 31.8% had cardiovascular
complications, and 68.2% had renal complications. Most were males (57.8%) aged between 45 and 64 years (72.4%).
Most patients had a hospital LoS of 1 to 5 days (90.1%). All T2DM with cardiovascular and renal complications were
performed at severity level [ (100%). Most patients were admitted in 3rd class type of hospital room (46.9%). In this
study, the cost components of T2DM cardiovascular and renal complications patients were divided into the actual cost
components: medical costs, medical support costs, pharmaceutical costs, and support costs (nutrition and supplement).
Table 2 shows the highest cost component during treatment for T2DM cardiovascular and renal complications,
respectively.

Table 1. Characteristics of Patients with Type 2 Diabetes Mellitus Cardiovascular and Renal Complication (n=192)

Cardiovascular Renal
Complication (n=61) Complication (n=131)
Variable All (n=192)
n % n %

Sex

Male 111 42 37.8 69 62.2

Female 81 19 23.5 62 76.5
Age

18-44 years 20 7 35.0 13 65.0

45-64 years 139 42 30.2 97 69.8

265 years 33 12 36.4 21 63.6
Length of Stay

1-5 days 173 53 30.6 120 69.4

6-10 days 18 7 38.9 11 61.1

>10 days 1 1 100.0 0 0.0
Disease severity level based on INA-CBG
category

E-4-10-1 192 61 31.8 131 68.2

E-4-10-11 0 0 0.0 0 0.0

E-4-10-111 0 0 0.0 0 0.0
Type of hospital room

Istclass 47 12 25.5 35 74.5

2nd class 55 16 29.1 39 70.9

3rd class 90 33 36.7 57 63.3

The total direct medical for treating T2DM with renal complications patients was higher than for treating T2DM
with cardiovascular complications. The highest cost component for T2DM patients with cardiovascular complications in
I, II, and III classes was medical costs, consisting of doctor and nursing procedures, examinations, visits, and medical
service costs. Meanwhile, medical support cost was the highest cost component for T2DM patients with cardiovascular
complications in 2nd class. The highest cost component for T2DM patients with renal complications in I, II, and III was
medical support costs since the treatment for patients with renal complications contained medical procedures such as
surgery and transfusion.

The different amounts of total T2DM with cardiovascular and renal complications based on the actual cost calculation
and the INA-CBGs’ tariff are shown in Table 3. The amounts were all negative, indicating that the actual costs were higher
compared to the INA-CBGs’ tariff rates or there was a deficit budget from the perspective of the hospital. For the period
0f 2019-2022, there was a total deficit of USD 3,293.92 and USD 12,412.61 for the treatment of T2DM with cardiovascular
and renal complications, respectively.
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Table 2. Average Actual Cost Per Treatment Grade for Type 2 Diabetes Mellitus with Cardiovascular and Renal Complication Patients

Type of Hospital L Average Actual Cost*
Room Complication Medical Cost Medical Support Cost Pharmaceutical Cost Support Cost Total

Cardiovascular 131.06 109.45 79.35 61.94 381.80

1st Class
Renal 89.90 184.07 92.12 57.68 423.77
Cardiovascular 96.23 116.90 71.48 28.34 312.94

2nd Class
Renal 97.30 150.20 108.50 33.99 389.99
Cardiovascular 100.26 66.79 86.20 3234 285.59

3rd Class
Renal 97.17 157.20 99.04 35.89 389.30

*) The costs are in USD. USD 1 = approximately IDR 15,349.70.

Table 3. Difference of Total Cost for Type 2 Diabetes Mellitus with Cardiovascular and Renal Complications Patients
Between the Actual Cost and the INA-CBG Tariff

Type of Hospital Room Cardiovascular Complication Renal Complication
Number of Cases Difference of Costs* Number of Cases Difference of Costs*
1st Class 12 760.48 35 2,228.01
2nd Class 16 628.96 39 2,942.96
3rd Class 33 1,904.48 57 7,241.64
Total 61 3,293.92 131 12,412.61

*) The costs are in USD. USD 1 = approximately IDR 15,349.70.

Table 4 presents the results of statistical analyses comparing the actual healthcare costs with the INA-CBGs’ tariffs
on T2DM with cardiovascular and renal complications. No statistically significant differences were observed among
T2DM patients with cardiovascular complications receiving treatment under the disease severity level of E-4-10-1 in the
2nd class hospital room (p-value = 0.151) and 3rd class hospital room (p-value = 0.650), as both p-values exceeded the
0.05 significance threshold. Similarly, no significant difference was found among T2DM patients with renal complications
treated under the disease severity level of E-4-10-1 in the 3rd class hospital room (p-value = 0.145).

Table 4. Comparison of the Actual Cost and INA-CBGs’ Tariff Rates for Type 2 Diabetes Mellitus with Cardiovascular and Renal Complication Patients

Type of Hospital Room Method of Cost Cardiovascular Complication Renal Complication
Measurement Average Cost Sig. Average Cost Sig.
Actual Cost 381.80 <0.001* 423.77 <0.001*
Lst Class Ina CBG’s Tariff 319.47 360.67
Actual Cost 312.94 0.151 389.99 <0.001*
2nd Class Ina CBG’s Tariff 273.84 314.78
Actual Cost 285.59 0.650 389.30 0.145
3rd Class Ina CBG’s Tariff 228.19 262.88

*) significant value. The costs are in USD. USD 1 = approximately IDR 15,349.70.

Discussion

This study focused on T2DM with complications, particularly cardiovascular and renal complications, in the NHI
scheme. T2DM and its complications have reached epidemic proportions, especially in developing countries. The global
diabetes epidemic is primarily driven by rapid socioeconomic changes, including urbanization and industrialization.1s
Most patients in this study were in the 3rd class of hospital room type since the proportion of patients covered by BP]S
Healthcare Security in the 3rd class was the highest. All T2DM cases were in the severity level of E-4-10-1. In all groups
of severity level and hospital room type of the T2DM with complication cases in the study, the different amounts of the
actual cost expenditure and the INA-CBGs’ tariff rates were negative, or in other words, the actual costs were higher as
compared to the INA-CBGs’ tariff rates.

For four years, the hospital experienced a substantial financial deficit resulting from the discrepancy between actual
healthcare costs and the INA-CBGs’ tariff rates, particularly for cases of T2DM with renal complications, which
outnumbered cardiovascular complications. The average expenditures for T2DM with complications, based on the actual
cost calculations and INA-CBGs’ tariffs, showed significant differences, with actual costs consistently lower than the
corresponding INA-CBGs’ tariff rates across both types of complications. In terms of hospital room classification, both the
actual costs and INA-CBGs’ tariffs were highest in 1st class hospital rooms and progressively decreased in the 2nd and
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3rd class hospital rooms. Additionally, treatment costs for patients categorized under severity level E-4-10-1 were the
lowest. Increased costs associated with severity levels E-4-10-II and E-4-10-1I1 were attributed to comorbidities and
disease complications, necessitating more intensive procedures, additional services, and longer LoS in the hospital.1®
These findings are consistent with a previous study, which reported that the average hospital inpatient costs exceeded
the INA-CBGs’ tariff rates.17 This suggests that the unit costs calculated using activity-based costing methods were higher
than both the actual costs and the INA-CBGs’ tariffs.18

The main issue of this study was that the Indonesian Government’s claim for T2DM with complications through the
INA-CBGs was significantly lower than the total costs incurred by the hospital. The lower the type of hospital room, the
higher the disparity since the hospital financing package decreased. No studies have been conducted to compare the costs
of T2DM with cardiovascular and renal complications in Indonesia. However, this study showed low claims of funding
from the Indonesian Government for T2DM with complications. Additionally, this study revealed that 68.22% of T2DM
patients experienced renal complications. This result was consistent with a previous study, which reported a 32%
prevalence of microalbuminuria among T2DM patients in Japan.!? Similarly, studies in the United States have shown that
approximately 36% of T2DM patients experience albuminuria, while 28% suffer from kidney-related complications.2?

T2DM is a major risk factor for the development of chronic kidney disease, which can progress to end-stage renal
disease and require costly treatments such as dialysis or kidney transplantation.2! The significant increase in the
prevalence of T2DM has led to an increased financial burden due to diabetic complications. Aggressive efforts to raise
awareness, improve treatment adherence, ensure early diagnosis, and optimize monitoring are essential to achieve
treatment goals and slow the progression of cardiovascular and renal complications associated with T2DM.22
Furthermore, the treatment costs for T2DM with complications are often associated with pharmacological treatments,
diagnostics, and therapeutic procedures.23 These results aligned with a previous study on the impact of complications on
direct treatment costs for T2DM in Indonesia, which showed that 84.35% of T2DM patients had at least one complication,
with an average treatment cost of USD 774.37 per patient.®

Meanwhile, studies from the United States have estimated that the annual direct medical costs attributable to
diabetes are approximately USD 12,022 per patient.2* This means that the lowest price in the US area has a T2DM
payment rate of up to 30 times the INA-CBGs claim for T2DM in Indonesia. The low price of T2DM claims needs to be a
concerning issue. It is crucial to define a grouping algorithm as a Diagnosis-Related Group (DRG), which we refer to as
INA-CBGs, to have a fair performance comparison and hospital reimbursement.2> The optimal design of the DRG system
for T2DM cases is critical to ensure adequate performance comparisons and appropriate reimbursement for these causes
of frequent hospitalizations. The impact of low financing can certainly disrupt service quality and hospital cash flow,
which needs further investigation. However, the World Health Organization has never recommended a specific rate for a
country or hospital because each region has a different situation.

Moreover, hospitals must implement Clinical Pathways (CP) to assist the Responsible Medical Officer/Dokter
Penanggung Jawab Pelayanan (DPJP) in making decisions regarding patient care. The CP in cost control serves as a
guideline for medical staff to refer to when administering treatments and medications to patients. This is necessary to
ensure that treatment is provided according to the medications and procedures that are truly required based on the
patient’s diagnosis and condition. In treating patients with DM and complications, CP can provide more detailed guidance
on daily management and standardization of other medical disciplines, such as surgeons managing blood sugar levels
during procedures with service standards deemed appropriate.2¢ The CP also impacts hospital management in making
decisions about patient care. Timely and optimal management of T2DM can offer potential cost-saving capacities in
preventing complications, which can be achieved through ongoing monitoring and treatment at each level of care.?”

This study had a limitation. The investigation was conducted in a single hospital, limiting the ability to compare
hospital cost rates across multiple facilities. A broader analysis involving multiple hospitals is necessary for a more
comprehensive understanding of cost variations. Generally, the INA-CBG claims from the Indonesian Government are
significantly lower than those in other countries and addressing the rising costs of T2DM treatments is crucial to align
with actuarial standards. Strengthening the financing scheme within the NHI system is essential to support providing
high-quality T2DM care and improving the quality of life for patients in Indonesia.
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Conclusion

This study provides valuable insights into the clinical and economic challenges of managing T2DM with complications in
Indonesia. The total direct medical for treating T2DM with renal complications patients is higher than for treating T2DM
with cardiovascular complications. The highest cost component for T2DM with cardiovascular consists of doctor and
nursing procedures, examinations, visits, and medical service costs. Meanwhile, the highest cost component for T2DM
with renal complications is medical support costs. This study highlights differences between T2DM with complication
expenditures based on the actual cost and INA-CBGs' tariff rates, in which the INA-CBGs’ tariff was lower than the actual
cost. The study supports evaluating the INA-CBGs’ tariff rates to accommodate actual healthcare expenditure. On the other
hand, the hospital needs to evaluate the service quality of patient treatment by optimizing the budget allocated by the
health insurance.
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Abstract

Using toilets is a simple way to prevent diarrhea, yet no validated tool exists to measure this habit. This study aimed to develop and validate instruments for
measuring latrine use consistency. This questionnaire was adapted from the risk, attitude, norm, ability, and self-regulation (RANAS) framework developed in
India and modified for Indonesia. It was evaluated by three experts using the content validity index (CVI). The face validity index (FVI) was pilot-tested on 40
community respondents. Variables measured included behavior, habits, intentions to use toilets, knowledge, attitudes, norms, abilities, and self-regulation.
Question items with relevance and clarity scores of item CVI above 0.80 were considered valid and appropriate. ltem scoring 0.70-0.79 required revisions,
while scores below 0.70 led to deletion. The relevance and clarity assessment results for behavioral, intention, knowledge, norm, and attitude to use toilet
questions yielded a scale CVI of more than 0.80, indicating that all items were valid and reliable. However, the habits, abilities, and self-regulation variables
had varying I-CVI scores, indicating a need to revise or remove certain items. A culturally adapted and validated RANAS-based instrument is reliable for
measuring latrine use behavior in Indonesia.

Keywords: behavior, Content Validity, Face Validity, Instrument Development, latrine use

Introduction

Using toilets can reduce the incidence of diarrhea by protecting people from exposure to feces (excrement). It is
estimated that using latrines is part of sanitation behavior and contributes to 31% of diarrheal diseases.! Several studies
have shown that the use and access to toilet ownership significantly influence the incidence of diarrhea.23 Poor sanitation
practices also contribute to the incidence of cholera, worm infections, anemia, malnutrition, and long-term cognitive
decline.*-6 Improving access to better sanitation reduces diarrheal disease by 24.5% among children under the age of
five.” Sanitation interventions can reduce diarrhea by around 15 to 26% across all age groups, with sanitation access
interventions reducing diarrhea by 11 to 21% and behavior change interventions without infrastructure provision
reducing diarrhea by 15 to 18%.8

In the sanitation ladder, toilet use behavior is associated with the existence of sanitation access: not having a toilet
or open defecation (OD) behavior, having a toilet but not having a gooseneck and septic tank (unimproved), having a
shared toilet with other households (improved) and having private toilet facilities (improved).® Several studies have also
shown a correlation between ownership factors or access to toilets and their influence on toilet usage behavior.10-12 Social
norms also play a crucial role in predicting toilet use, as toilet access does not always guarantee utilization.13 Social norms
related to open defecation are still accepted in rural communities, thus hampering toilet use interventions, including
efforts to increase toilet ownership that have been carried out so far.l* Consequently, interventions involving social
dynamics to change social norms are more sensitive than interventions prioritizing development or sanitation access.15
Social norms (culture) and environmental and economic factors are also the causes of many Indonesians practicing open
defecation.’® Knowledge factors, attitudes, habits, availability of land and toilets, and social roles also contribute to open
defecation in Indonesia.l”
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Accurate measurement in identifying behavioral factors of toilet use can control open defecation levels; this
measurement is better done at the individual than at the household level.1® Accurate measurement standards to identify
the causal factors of open defecation can encourage the design of appropriate interventions to reduce open defecation
rates.!? The instrument in this study was developed by adapting the questionnaire and framework from risk, attitude,
norm, ability, and self-regulation (RANAS).29-22 The RANAS questionnaire was used because it provides a comprehensive
and easily adaptable framework for identifying and measuring psychosocial determinants of sanitation behavior. Based
on various studies, the RANAS framework has also proven successful in encouraging changes in open defecation
behavior.20-22 Given that the adaptation of measurement instruments requires careful consideration of linguistic and
cultural contexts, this study aimed to conduct cross-cultural adaptation and validate the RANAS-based instrument for
measuring latrine use behavior in Indonesia.

Method

The RANAS questionnaire was previously used in India and was adjusted to the local Indonesian context and
customs.2® The RANAS questionnaire is usually used to evaluate interventions promoting toilet use behavior.2023 The
instrument in this study was adapted from research conducted by the RANAS team with variables contained, including
measurement of toilet use behavior, habits, intention to use a toilet, risk factors (knowledge of diarrhea, risk of
vulnerability, and severity), norms, abilities to use a toilet, and self-regulation. RANAS was developed through
collaboration between the Swiss Federal Institute of Aquatic Science and Technology (EAWAG) and the Federal Institute
of Technology Zurich. This partnership has established itself as a leader in behavioral change research over the past two
decades. This study adapted and adjusted the scale to Indonesia’s local context. In developing this instrument, various
stages were conducted, e.g., the English-Indonesian translation process to the content validity test using the Content
Validity Index (CVI) format. This instrument was adapted from the RANAS questionnaire, and the stages are outlined in
Figure 1.

Stage 1:
English - Indonesian ~ |----------------- Written report T1 & T2
Translation
[
i L]
Tr_[tns]ulur 1: Aware of Translator 2
instrument concept
[ I
¥
Stage 2: Any fundamental differences were resolved by
Synthesis : Comparing ~ [---------------—- discussion and confirmation through sworn
result of T1 & T2 translator
+
Stage 3: z = = i ;
g ; Written report BT1 & BT2 by comparing with the
Back Translation:  [---------=—----—7 i b
3 s instrument in original text.
Indonesian - English
|
1 1
Translator 1 Translator 2
[ ]
¥
Stage 4: Content Validity Index assessed relevance and clarity
Conta : Vi l]"_d. X Gage: [T with input from three expert: sanitation expert, research
entent Vahdity Index: method and expert in instrument development
)
Stage 5 The Face Validity Index assessed understanding
s S ability and clarity based on feedback from 40
Face Validity Index: : !
respondent

Figure 1. Stages of Cross-Cultural Adaptation and Validation Process
Notes: T1: First forward translation by a translator aware of the research concept; T2: Second forward translation by a translator without prior
research knowledge; BT1 and BT2: Back translations by two independent translators who translated the synthesized Indonesian version into English.
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As illustrated in Figure 1, the instrument adaptation process consisted of five stages. The first stage involved
translating from English to Indonesian language by two in-house translators from a professional translation service
agency. Both translators were bilingual professionals, with Indonesian as their native language, but they had different
backgrounds regarding the research subject. One translator was informed about the study's purpose and latrine use
concepts, while the other was not, allowing for both technical accuracy and natural language flow in the translation. In the
second stage (synthesis), two independent translations were compared to the original text. This comparison ensured
contextual appropriateness and terminology consistency. Any translation discrepancies were resolved through research
team discussions and verified by a certified sworn translator.

The third stage involved back-translation, wherein the Indonesian version was translated back into English. This
back-translated version was compared with the original English text to identify any significant discrepancies resolved
through research team discussions. The fourth stage focused on content validation using the CVI to evaluate relevance
and clarity. Three experts were selected based on their academic qualifications and institutional recognition: a sanitation
expert, a research methodology expert, and an instrument development expert.

Content validity assessment is essential for ensuring the quality of adapted questionnaires, with the CVI providing a
systematic approach to this evaluation.2* This structured analysis method allowed experts to provide feedback for
instrument refinement. Following recommendations from a previous study suggesting using between 3-10 experts,25
three experts (one expert in epidemiology, one in sanitation, and one in instrument development) were selected for the
CVI assessment. Each expert received the questionnaire via institutional email, along with a structured validation format
that included the study's purpose, definitions of behavioral domains, and detailed instructions for completing the CVI
assessment.26

The authors provided information on the synthesis results and back translation reports to be considered in the
assessment and sent the CVI form. The final stage was the Face Validity Index (FVI), which assessed the ability to
understand and clarify each question item with 40 respondents from the community. These respondents were selected
based on specific characteristics that matched the target population: lived in areas where open defecation was still
practiced, had limited or no access to proper sanitation facilities, and belonged to rural communities. Forty respondents
were selected for the FVI pilot testing in Air Bakoman Village, Tanggamus District, Lampung Province, Indonesia, where
open defecation practices remain prevalent. To ensure systematic sampling, respondents were chosen using an interval
sampling method, starting from the house of the neighborhood head and then skipping one house before and after each
selection within the neighborhood unit. Pilot testing was conducted in July 2024.

This instrument was adapted from previous research. Its variables included measurement of toilet use behavior,
habits, intention to use a toilet, risk factors (knowledge of diarrhea, risk of vulnerability, and severity), norms, abilities to
use a toilet, and self-regulation.23 The behavior of using a toilet had 6 question items from RANAS that measured when
and where they last defecated, including handling the feces of toddlers aged 0-5 years. The assessment score for this
variable was 0, indicating that the respondent did not use a toilet; otherwise, it was 1 if the respondent used a toilet. The
habit variable had 6 question items, with 3 in the context of open defecation habits and 3 in the context of toilet use habits.

This instrument also measured the intention to use a toilet with 3 question items. The risk factor variable was divided
into 10 question items that measured the respondent's knowledge level about diarrhea, 3 question items that measured
the respondent's perception of susceptibility to diarrhea, and 3 statement items that measured the risk of severity if
exposed to diarrhea. The attitude variable had 17 question items that measured attitudes toward toilet use and defecating
in the open. The norm variable comprised several sub-sections, such as 4 question items regarding other people's
behavioral norms, 3 questions regarding personal interest norms, and 3 questions regarding other people's approval
norms. The ability variable included 10 question items about processing the ability to use toilets adjusted to conditions in
Indonesia and 7 question items about the ability to continue using toilets. Self-regulation variables consisted of 1 action
plan question item, 3 action control question items, 3 question items on how to overcome problems using the toilet, 3
question items on remembering to use the toilet, and 3 question items on commitment to using the toilet. An overview of
the variables and their assessment scales is presented in Table 1.
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Table 1. Overview of Variables and Their Assessment Scales

Variable Components Number of Items Scale Description
Behavior Toilet Use 6 Binary (0 = non-use, 1 = use)
Habits Open Defecation Habits 3 4-point scale
Toilet Use Habits 3 4-point scale
Intention Toilet Use Intention 3 4-point scale
Risk Factors Knowledge about Diarrhea 10 4-point scale
Perceived Susceptibility 3 4-point scale
Perceived Severity 3 4-point scale
Attitude Toilet Use and Open Defecation 17 4-point scale
Norms Others' Behavioral Norms 4 4-point scale
Personal Interest Norms 3 4-point scale
Others' Approval Norms 3 4-point scale
Ability Toilet Use Capability 10 4-point scale
Continued Use Ability 7 4-point scale
Self-regulation Action Planning 1 4-point scale
Action Control 3 4-point scale
Problem-Solving 3 4-point scale
Memory Aids 3 4-point scale
Commitment 3 4-point scale

These variables were assessed using the CVI format, and the CVI item-level value was calculated for each question
and the overall scale of the variable level (S-CVI).26 Each question item was evaluated for both relevance and clarity using
a 4-point rating scale. In the CVI assessment, three experts independently rated each item with scores ranging from 1 to
4.For relevance, a score of 1 indicated “not relevant,” while 4 indicated “very relevant.” Similarly, for clarity, scores ranged
from 1 (unclear) to 4 (very clear), with intermediate scores of 2 indicating “major revision” and 3 indicating “minor
revision.”

The item-content validity index (I-CVI) calculation process involved converting these ratings into binary scores,
where ratings of 1 and 2 were converted to 0 (indicating disagreement), and ratings of 3 and 4 were converted to 1
(indicating agreement). The I-CVI for each item was calculated by dividing the number of experts who agreed (ratings of
3 or 4) by the total number of experts. For instance, if two out of three experts rated an item as either 3 or 4, the I-CVI was
calculated as 2/3 = 0.67. The S-CVI was then determined by calculating the average of all the I-CVI values across the
questionnaire items.

For the FV], the same 4-point scale structure was maintained, but “relevance” was replaced with “understanding.” In
this case, a score of 1 indicated that the item was “very difficult to understand,” while a score of 4 indicated it was “very
easy to understand.” The calculation method mirrored that of CVI, maintaining consistency in the validation process.
These calculations are illustrated in Table 2, which provides concrete examples of how both I-CVI and S-CVI values were
determined.

Table 2. Assessment Scales for Content Validity Index and Face Validity Index

Assessment Type Dimension Scale Rating Description

=

Content Validity Index Relevance Not relevant
Somewhat relevant
Quiet relevant
Very relevant
Unclear
Major revision
Minor revision
Very clear
Very difficult to understand
Difficult to understand
Easy to understand
Very easy to understand

Clarity

Face Validity Index Understanding

BW N R B WN R S WDN
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The calculation for each question item indicated the relevance value and category for each question item. Referring
to previous literature, which showed that the relevance value and CVI are in the appropriate category if the value is above
0.80; however, if it is in the range of 0.70-0.79, then the question item needs to be revised, and if it is below 0.70, both in
relevance and clarity then the question item is removed.?”

Results

The results of the CVI and FVI for the behavioral variables are described in Table 3. The Table results showed that all
question items achieved perfect CVI (1) and nearly perfect FVI (0.99) scores, indicating high agreement among experts on
the relevance and clarity of the items, as well as solid understanding and clarity of the 40 respondents. The assessment of
toilet use consistency is seen from the suitability of the answers from E2, E3, and E4. This questionnaire also examined
the consistency of toilet use for children with the question items in E5. The CVI and FVI results indicated that the
instrument is suitable for assessing the consistency of toilet use, which can help understand sanitation behavior across
the population.

Table 3. Consistency Latrine Use: CVI and FVI

Consistency Latrine Use CVI (3 expert) FVI (40 respondents) Decision
Relevance Clarity Understanding Clarity

E1. When was the last time you defecated? 1 1 1 1  Appropriate
E2. The last time you defecated, did you defecate in an open space 1 1 0.97 0.97  Appropriate
(open defecation) or latrine?
E3. In the last five days, how often did you use the latrine to 1 1 1 1  Appropriate
defecate?
E4. During the last five days, how often did you defecate 1 1 1 1  Appropriate
indiscriminately (OD)?
ES. For children (children under the age of five): The last time 1 1 1 1  Appropriate
(child’s name) defecated, where did (child’s name) defecate?
E.5.1. If a child defecates in a place other than the latrine, what 1 1 1 1  Appropriate
should be done to dispose of the feces?

S-CVI/FVI 1 1 0.99 0.99  Appropriate

The results of CVI and FVI for the variable forming behavior are depicted in Table 4. Table 4 shows the CVI and FVI
scores for the behavioral factor variables assessed by three experts and 40 community respondents. Overall, most
variables scored high on relevance, clarity, and understanding. Only six items were revised during the CVI stage. For each
variable, relevance and clarity were measured at the CVI stage, and understanding and decision-making were measured
at the FVI stage. For the habit variable, which included six question items, two items were revised based on CVI feedback.
Intention and risk (subdivided into knowledge, vulnerability, and severability) variables scored high in both the CVI and
FVI assessments, so no revisions were made.

For the attitude variable, all 16 items were deemed appropriate, with no revisions needed. The norms variable, which
was subdivided into others’ behavior, personal interest, and other’s approval, also scored well, so no changes were made.
One item in the ability variable was revised as it scored slightly lower at the CVI stage. Finally, the self-regulation variable,
which was subcategorized into action planning, action control, problem-solving, remembering, and commitment, required
revision for three items based on CVI feedback, particularly in the action control and commitment categories.

The revised question item is presented in Table 5. Since 4 question items have values below 0.90, both in the
relevance and clarity categories, revisions have been made. In addition to the 4 question items to be revised based on
recommendations from experts, the authors also revised the sentence in the practical knowledge ability subcategory by
adding the word “I am able.”

32



Yulyani et al. Cross-Cultural Adaptation and Validation of RANAS-Based Instrument for Measuring Latrine Use Behavior in Indonesia

Table 4. CVI and FVI Scores of Behavioral Factor Variables

Variable S-CVI (3 experts) S-FVI (40 respondents) Decision Detailed
Relevance Clarity Understanding Clarity Information
Habit: 6 question items 1 0.83 0.95 0.95 Appropriate 2 question items
were revised during
the CVI stages
Intention : 3 question items 1 1 0.98 0.99 Appropriate no revised items
Risk: 0.99 0.98 0.98 Appropriate no revised items
« knowledge (10 question items) 1 0.97 0.96 0.96
o vulnerability (3 question items)
« severability (3 question items) 1 1 0.97 0.97
1 1 1 1
Attitude: 16 items question 1 1 0.98 0.98 Appropriate no revised items
Norm: 1 0.97 0.96 0.96 Appropriate no revised items
o other’s behavior (4 question items) 1 091 0.93 0.92
o personal interest (3 question items)
o other’s approval (3 question items) 1 1 1 1
1 1 0.96 0.97
Ability: 0.98 0.96 0.96 Appropriate 1 question item was
o practical knowledge (10 question 0.96 1 0.94 0.95 revised in the CVI
items) stages
o continuation of using the latrine 1 1 0.98 0.97
Self-Regulation: 0.97 0.89 1 1 Appropriate 3 question items
o action planning (1 question item) 1 0.67 1 1 were revised in the
o action control (3 question items) CVI stages
e problem-solving (3 question items) 1 0.89 1 1
e remembering (3 question items)
e commitment (3 question items) 1 1 1 1
0.89 0.89 1 1
1 1 1 1
Table 5. List of Question Items That Need to be Revised
Questions Before Revision Questions After Revision
F1. How automatically do you go for open How  spontaneous/automatic do you do open defecation? Such as in

defecation?

F2. How much effort do you have to make
to remember to defecate in the open?

08. After 1 year of decomposing, the
content of the pit can be used as fertilizer
Q1.How do you getready to use the latrine
for defecation?

R1. How much attention do you pay to
yourself when using the latrine to
defecate?

T2. In the last five days, have you planned
to use the latrine but then forgot?

rivers/streams/gardens/seasides/using flying plastic

How much effort do you need to make to remember to practice open defecation? For example, in
rivers, streams, gardens, or by the seaside.

I am able to process the contents of the septic tank after one year of decomposition to be used as
fertilizer.

How do you prepare to use the toilet for defecation?*

According to your observations, how often do you use the toilet for defecation?

In the past five days, have you ever planned to use the toilet for defecation but then forgot to do
so?

*) The authors added an explanation about the response options ranging from “not ready” to “ready” in this survey item.

Di

scussion

The CVI and FVI were essential steps in evaluating the quality of an instrument because assessing how well the items
represented the measured construct involved expert and respondent judgments about the clarity, relevance, and
appropriateness of the language in the Indonesian context. All question items to measure the consistency of toilet use in
CVI and FVI measurements showed almost perfect results, illustrating high expert agreement on the relevance and clarity
of each question item as well as good respondent understanding, making the question items in this instrument suitable
for describing the consistency of toilet use in all age groups. In this section, no revisions were made to the question items.
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Consistent toilet use was usually measured by describing the frequency of toilet use during the past week, which was
assessed by respondents’s answers of “every day,” “most days,” “several days,” and “never” in the toilet. Respondents who
answered every day using the toilet were categorized as consistent, and the rest as inconsistent. The format of this
question was similar to the questionnaire developed in a consistent study of latrine use in Ethiopia.?8 The results of the
CVIand FVI tests for behavioral factors that form the consistency of toilet use showed good score indices for all behavioral
variables measured, including habit, intention, risk, attitude, norm, ability, and self-regulation. Six question items need to
be revised in the CVI phase: two for habit, one for attitude, and three for self-regulation question items.

A habit is defined as a routine that is performed repeatedly.2? Sanitation habits in this instrument were assessed by
evaluating open defecation practices and latrine use. This comprehensive approach was chosen to capture a complete
picture of latrine habits and propensity to practice open defecation. By measuring both aspects, this study aimed to
provide a more accurate understanding of how often and how much effort they put into continuing to use a latrine in their
daily lives. There were 2 question items on the revised habit variable, which were those related to the revision of the term
"automatic" to "spontaneous” since it is more relevant in the context of the habit of defecating in the open and more often
heard in Indonesian society. The question item was also revised by adding the location of the intended open defecation,
making it easier for respondents to understand the concept. In other revised habit question items, examples of the

” o«

intended location of planned open defecation behavior were also added.

The results of the attitude index were good at the CVI stage. However, there was input from experts regarding
revising all question items on the ability variable changed to the initial word "I am able." The revision of "I am able" was
done to emphasize the ability and readiness of respondents to be involved and is more following the Indonesian cultural
context, which tends to require direct and personal statements. This revision clarified subject (I) and described the
specific actions respondents must take. In several studies conducted in Indonesia, affirmation of the subject in the
questionnaire, like "l am able," is often used to measure the ability variable.3%31 In the attitude variable, one question item
with I-CVI attitude required revision related to the sentence "content of the pit" to "content of the septic tank.” The term
septic tank is a term that is familiar to Indonesians.

Three question items on the self-regulation variable were modified based on the CVI stage. The first modification
related to respondents’ readiness to use the toilet. An explanation was added for the options "not ready"” to "ready." This
revised item was intended to help respondents understand the scale of readiness to use the toilet in question. Second, the
question items were revised to include more specific questions on the frequency of toilet use to enhance respondent
comprehension. Finally, the question item in the self-regulation variable was modified by adding specifications regarding
toilet use for defecation. Toilets in Indonesia are typically used for multiple purposes, such as bathing and washing clothes;
thus, specifying the defecation function was deemed more appropriate for the Indonesian context.32

The FVI results indicated a good index with no question items requiring revision from the 40 respondents. However,
based on notes and input from the questionnaire trial study, a modification was recommended regarding the terminology.
The term "diarrhea” was supplemented with "“mencret” (a colloquial Indonesian term commonly used in the study area to
describe diarrhea) since this local term was more familiar and better understood by the Indonesians than the formal term
"diarrhea." Subsequently, the term "mencret” was added alongside each question item containing the word diarrhea,
particularly in the knowledge variable section.

This study had several limitations that should be considered. First, while the instrument demonstrated good content
and face validity, other psychometric properties, such as construct validity and reliability, were not assessed. Second, face
validity testing was limited to one rural village in the Tanggamus District, which may not fully represent the diverse
cultural and linguistic variations across different regions of Indonesia. Third, the adaptation process focused primarily on
linguistic and cultural aspects without extensive testing of the theoretical construct validity of the RANAS framework in
the Indonesian context. Fourth, although adequate for initial validation, the sample size of 40 respondents for FVI may
benefit from larger-scale testing across different geographical areas.

This study’s findings have several important implications for research and practice. Regarding research implications,
this validated instrument provides a foundation for future studies examining latrine use behavior in Indonesia,
particularly in rural areas where open defecation remains prevalent. The successful adaptation of the RANAS framework
demonstrates its potential applicability in Indonesia, although further psychometric testing is recommended. For
practical implications, this instrument can be utilized by public health practitioners and policymakers to assess latrine
use behavior and its determinants more accurately. Incorporating culturally appropriate terminology and context-specific
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modifications enhances its utility in community-based assessments. The validated instrument can help design more
targeted interventions by identifying specific behavioral factors influencing latrine use in Indonesian communities.

Conclusion

This study demonstrates the successful adaptation of a theoretically grounded instrument to measure latrine use behavior
in Indonesia through systematic content and face validation processes. The adaptation process revealed the importance
of incorporating cultural nuances and the local context when developing behavioral assessment tools, particularly in
sanitation-related research. Beyond mere translation, the validation process highlighted the importance of cultural
understanding, local terminology, and contextual modifications for creating effective measurement instruments for public
health. This validated instrument represents a significant step forward in sanitation behavior research in Indonesia,
providing researchers and practitioners with a reliable tool for understanding and addressing open defecation practices.
The successful integration of the RANAS framework into the Indonesian context suggests that theoretical frameworks can
be effectively adapted across cultures when proper validation procedures are followed, paving the way for evidence-based
sanitation interventions that are both theoretically sound and culturally appropriate.

Abbreviations
RANAS: risk, attitude, norm, ability, and self-regulation; CVI: Content Validity Index; FVI: Face Validity Index; S-CVI: scale-content validity index; I-CVI:
item-content validity index.

Ethics Approval and Consent to Participate

This study involved humans and has obtained ethical approval from the Medical and Health Research Ethics Committee (MHREC), Faculty of Medicine,
Public Health and Nursing, Universitas Gadjah Mada, with number KE/FK/0383/EC/2024. All participants were explained the purpose of the study
and informed consent to participate in the study before taking part.

Competing Interest
There are no conflicts of interest in this study.

Availability of Data and Materials
The data can be accessed upon a reasonable request.

Authors’ Contribution
VY was the first author to conceptualize, collect data, and draft the manuscript. FSTD provided supervision, methodology, and manuscript revision. I
assisted in conducting instrument assessments and revising the instruments.

Acknowledgment

The authors would like to thank the experts, Prof. Mohammad Hakimi, Lely Lusmilasari, Ph.D., and Dr. Heru Subekti, for their valuable time in assessing
this instrument. The authors also thank the Head of Pulau Panggung Primary Health Care (PHC), all enumerators involved in data collection in the
Pulau Panggung PHC working area, and all respondents willing to participate in providing valuable information. The authors also thank the Tanggamus
District Development Planning Board, Universitas Gadjah Mada, and Malahayati University, who permitted this research. The researcher would also
like to thank the Indonesian Education Scholarship (BPI), which provided the opportunity to continue studying and conducting research. This research
is supported by funding from FKKMK UGM with the number 3030/UN1/FKKMK.1.3/PPKE/PT/2024.

References

1.  World Health Organization. Safe water, better health. Geneva: World Health Organization; 2019.

2. Wolf], Johnston RB, Ambelu A, et al. Burden of disease attributable to unsafe drinking water, sanitation, and hygiene in domestic settings: A
global analysis for selected adverse health outcomes. Lancet. 2023; 401 (10393): 2060-2071. DOI: 10.1016/S0140-6736(23)00458-0.

3. Gozali SI, Astutik E, Ismail WI. Environmental sanitation and diarrhea in children ages 12 - 59 months in Pojok Village, Bojonegoro, Indonesia. |
Berk Epidemiol. 2023; 11 (2): 120-127. DOI: 10.20473/jbe.V11122023.120-127.

4.  Musa SS, Ezie KN, Scott GY, et al. The challenges of addressing the cholera outbreak in Cameroon. Public Heal Pract (0xf). 2022; 4: 100295. DOI:
10.1016/j.puhip.2022.100295.

5. Mara D. The elimination of open defecation and its adverse health effects: A moral imperative for governments and development professionals.
] Water Sanit Hyg Dev. 2017; 7 (1): 1-12. DOI: 10.2166/washdev.2017.027.

6. Freeman MC, Garn ]V, Sclar GD, et al. The impact of sanitation on infectious disease and nutritional status: A systematic review and meta-
analysis. Int ] Hyg Environ Health. 2017; 220 (6): 928-949. DOI: 10.1016/j.ijheh.2017.05.007.

7.  Merid MW, Alem AZ, Chilot D, et al. Impact of access to improved water and sanitation on diarrhea reduction among rural under-five children
in low and middle-income countries: A propensity score matched analysis. Trop Med Health. 2023; 51: 36.
DOI:10.1186/s41182-023-00525-9.

35


https://www.who.int/publications/i/item/9789241516891
http://www.ncbi.nlm.nih.gov/pubmed/37290458
https://doaj.org/article/24614227087d489fa7b4b8367c74184c
https://doi.org/10.1016/j.puhip.2022.100295
https://iwaponline.com/washdev/article-abstract/7/1/1/30446/The-elimination-of-open-defecation-and-its-adverse?redirectedFrom=fulltext
http://dx.doi.org/10.1016/j.ijheh.2017.05.007
https://doi.org/10.1186/s41182-023-00525-9

Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal). 2025; 20 (Special Issue 1): 28-36

36

8.

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

31.

32.

Bauza V, Ye W, Liao ], et al. Interventions to improve sanitation for preventing diarrhoea. Cochrane Database Syst Rev. 2023; 1 (1): CD013328.
DOI:10.1002/14651858.CD013328.pub2.

World Health Organization and United Nations Children’s Fund. Progress on household drinking water, sanitation and hygiene 2000-2022:
Special focus on gender. World Health Organization, United Nations Children’s Fund; 2023.

Yulyani V, Febriani CA, Shaharudin MS, et al. Patterns and determinants of open defecation among urban people. Kesmas. 2021; 16 (1): 45-
50.DOI: 10.21109/kesmas.v16i1.3295.

Hirai M, Kelsey A, Mattson K, et al. Determinants of toilet ownership among rural households in six eastern districts of Indonesia. ] Water Sanit
Hyg Dev. 2018; 8 (3): 533-545. DOI: 10.2166/washdev.2018.010.

Paladiang R, Haryanto ], Has EMM. Determinan perilaku buang air besar sembarangan (BABS) di Desa Kiritana Kecamatan Kambera. Indones

] Community Health Nurs. 2020; 5 (1): 33. DOI: 10.20473/ijchn.v5i1.17545.

Lopez VK, Berrocal V], Angulo BC, et al. Determinants of latrine use behavior: The psychosocial proxies of individual-level defecation practices
in rural coastal Ecuador. Am ] Trop Med Hyg. 2019; 100 (3): 733-741. DOI: 10.4269/ajtmh.18-0144.

Gauri V, Rahman T, Sen IK. Shifting social norms to reduce open defecation in rural India. Behav Public Policy. 2023; 7 (2): 266-290.

Jacob S, Natrajan B, Ajay TG. ‘Why don’t they use the toilet built for them?’: Explaining toilet use in Chhattisgarh, Central India. Contrib Indian
Sociol. 2021; 55 (1): 89-115. DOI: 10.1177/0069966720972565.

Sari AFK, Azizah R, Jalaludin ], et al. A review of open defecation (OD) in Indonesia and the control with logic model. Malaysian ] Med Heal Sci.
2022; 18 (2): 157-165.

Yolanda K, Katmawanti S, Hapsari A, et al. Literature review: Predisposing, enabling and reinforcing factors that influence community open
defecation behavior in Indonesia. In: Proceedings of the International Conference on Sports Science and Health (ICSSH 2022). Atlantis Press
International; 2022. p. 88-120. DOI: 10.2991/978-94-6463-072-5_11.

Vyas S, Srivastav N, Mary D, et al. Measuring open defecation in India using survey questions: Evidence from a randomised survey experiment.
BM] Open. 2019; 9 (9): €030152. DOI: 10.1136/bmjopen-2019-030152.

Jain A, Wagner A, Snell-Rood C, et al. Understanding open defecation in the age of Swachh Bharat Abhiyan: Agency, accountability, and anger
in rural Bihar. Int ] Environ Res Public Health. 2020; 17 (4): 1384. DOI: 10.3390/ijerph17041384.

Friedrich M, Balasundaram T, Muralidharan A, et al. Increasing latrine use in rural Karnataka, India using the risks, attitudes, norms, abilities,
and self-regulation approach: A cluster-randomized controlled trial. Sci Total Environ. 2020: 707: 135366. DOIL:
10.1016/j.scitotenv.2019.135366.

Harter M, Mosch S, Mosler H]. How does community-led total sanitation (CLTS) affect latrine ownership? A quantitative case study from
Mozambique. BMC Public Health. 2018; 18 (1): 387. DOI: 10.1186/s12889-018-5287-y.

Tumwebaze IK, Mosler HJ. Effectiveness of group discussions and commitment in improving cleaning behaviour of shared sanitation users in
Kampala, Uganda slums. Soc Sci Med. 2015; 147: 72-79. DOI: 10.1016/j.socscimed.2015.10.059.

Golla EB, Gelgelu TB, Adane MD, et al. Latrine utilization and associated factors among rural households in Southwest Ethiopia: Risk, attitude,
norms, ability, and self-regulation behavioral model. Environ Health Insights. 2023; 17: 11786302231163956. DOI:
10.1177/11786302231163956.

Roebianto A, Savitri SI, Suciyana A, et al. Content validity: Definition and procedure of content validation in psychological research. Test
Psychom Method Appl Psychol. 2023; 30: 5-18. DOI: 10.4473/TPM30.1.1.

Abdullah L, Jusoh Z. Validating content of sentence variety checklist for ESL writing. Int ] Acad Res Progress Educ Dev. 2017; 6 (3): 81-91. DOI:
10.6007/1JARPED /v6-i3/3164.

Yusoff MSB. ABC of content validation and content validity index calculation. Educ Med J. 2019; 11 (2): 49-54. DOI: 10.21315/eimj2019.11.2.6.
Said NAM, Bujang SM, Buang NA, et al. Critical thinking transfer practice instrument: A content validity calculation steps based on expert panel
evaluation. Educ Med J. 2022; 14 (3): 61-74.DOI: 10.21315/eimj2022.14.3.5.

Alemu F, Kumie A, Medhin G, et al. The role of psychological factors in predicting latrine ownership and consistent latrine use in rural Ethiopia:
A cross-sectional study. BMC Public Health. 2018; 18: 229. DOI: 10.1186/s12889-018-5143-0.

Ersche KD, Lim TV, Ward LHE, et al. Creature of habit: A self-report measure of habitual routines and automatic tendencies in everyday life.
Pers Individ Dif. 2017; 116: 73-85. DOI: 10.1016/j.paid.2017.04.024.

Persada SF, Miraja BA, Prasetya P, et al. Understanding Indonesian citizen’s intentions to take personal protective measures and follow a stay-
at-home order to limit the spread of COVID-19. Humanit Soc Sci Rev. 2020; 8 (5): 158-168. DOI: 10.18510/hssr.2020.8515.

Setyoadi S, Kartika AW, Hayati YS, et al. Community empowerment program to increase individual empowerment of cadres in stunting
prevention. ] Aisyah ] [lmu Kesehat. 2023; 8 (2): 1097-1104. DOI: 10.30604/jika.v8i3.2069.

Wagiono F, Shaddiq S, Junaidy ], et al. Community habits in floating houses (lanting) in utilizing the river as an shower, wash, and toilet (MCK)
facility in the S. Parman down area neighborhood 01 Hamlet XVII Palangka Raya. JED ] Etika Demokr. 2022; 7 (1): 109-121.

DOI: 10.26618/jed.v7i1.6770.


https://pubmed.ncbi.nlm.nih.gov/36697370/
https://www.who.int/publications/m/item/progress-on-household-drinking-water--sanitation-and-hygiene-2000-2022---special-focus-on-gender
https://scholarhub.ui.ac.id/kesmas/vol16/iss1/8/
http://iwaponline.com/washdev/article-abstract/8/3/533/39016/Determinants-of-toilet-ownership-among-rural?redirectedFrom=fulltext
https://e-journal.unair.ac.id/IJCHN/article/view/17545
https://pubmed.ncbi.nlm.nih.gov/30675841/
https://ideas.repec.org/a/cup/bpubpo/v7y2023i2p266-290_3.html
https://journals.sagepub.com/doi/10.1177/0069966720972565
https://medic.upm.edu.my/upload/dokumen/2022031418462623_MJMHS_0959.pdf
http://dx.doi.org/10.2991/978-94-6463-072-5_11
https://pubmed.ncbi.nlm.nih.gov/31558454/
https://pubmed.ncbi.nlm.nih.gov/32098057/
https://pubmed.ncbi.nlm.nih.gov/31877399/
https://pubmed.ncbi.nlm.nih.gov/29562899/
https://pubmed.ncbi.nlm.nih.gov/26547047/
https://pubmed.ncbi.nlm.nih.gov/37021297/
https://www.tpmap.org/content-validity-definition-and-procedure-of-content-validation-in-psychological-research/
https://hrmars.com/index.php/IJARPED/article/view/3164/Validating-Content-of-Sentence-Variety-Checklist-for-ESL-Writing
https://doi.org/10.21315/eimj2019.11.2.6
https://eduimed.usm.my/EIMJ20221403/EIMJ20221403_05.pdf
https://pubmed.ncbi.nlm.nih.gov/29422034/
https://doi.org/10.1016/j.paid.2017.04.024
https://mgesjournals.com/hssr/article/view/hssr.2020.8515
https://aisyah.journalpress.id/index.php/jika/article/view/8334
https://www.semanticscholar.org/paper/Community-Habits-in-Floating-Houses-(Lanting)-in-as-Wagiono-Shaddiq/ec9492ae280e17d16e091523b0b0dea7df86d062

Kesmas

Volume 20

Issue 5 Special Issue 1, July Article 5

7-31-2025

Contribution of National Health Insurance Patient Revenue to
Financial Performance of Private-Profit Hospitals from 2017 to
2022

Fadlul Imansyah
Universitas Indonesia, Depok, fadlul.imansyah81@ui.ac.id

Amal Chalik Sjaaf
Universitas Indonesia, Depok, amalc@ui.ac.id

Mardiati Nadjib
Universitas Indonesia, Depok, mardiatinadjib@gmail.com

Rina Hartini
Universitas Indonesia, Depok, rina.hartini@akuntansi.pnj.ac.id

Follow this and additional works at: https://scholarhub.ui.ac.id/kesmas

b Part of the Health Policy Commons, Health Services Administration Commons, and the Health

Services Research Commons

Recommended Citation

Imansyah F, Sjaaf AC, Nadjib M, et al. Contribution of National Health Insurance Patient Revenue to
Financial Performance of Private-Profit Hospitals from 2017 to 2022. Kesmas. 2025; 20(5): 37-46
DOI: 10.7454/kesmas.v20isp1.2078

Available at: https://scholarhub.ui.ac.id/kesmas/vol20/iss5/5

This Original Article is brought to you for free and open access by the Faculty of Public Health at Ul Scholars Hub. It
has been accepted for inclusion in Kesmas by an authorized editor of Ul Scholars Hub.


https://scholarhub.ui.ac.id/kesmas
https://scholarhub.ui.ac.id/kesmas/vol20
https://scholarhub.ui.ac.id/kesmas/vol20/iss5
https://scholarhub.ui.ac.id/kesmas/vol20/iss5/5
https://scholarhub.ui.ac.id/kesmas?utm_source=scholarhub.ui.ac.id%2Fkesmas%2Fvol20%2Fiss5%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/395?utm_source=scholarhub.ui.ac.id%2Fkesmas%2Fvol20%2Fiss5%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/747?utm_source=scholarhub.ui.ac.id%2Fkesmas%2Fvol20%2Fiss5%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/816?utm_source=scholarhub.ui.ac.id%2Fkesmas%2Fvol20%2Fiss5%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/816?utm_source=scholarhub.ui.ac.id%2Fkesmas%2Fvol20%2Fiss5%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarhub.ui.ac.id/kesmas/vol20/iss5/5?utm_source=scholarhub.ui.ac.id%2Fkesmas%2Fvol20%2Fiss5%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages

Imansyah et al. Kesmas: Jurnal Kesehatan Masyarakat Nasional Kesmas: ]urnal Kesehatan Masyarakat Nasional
(National Public Health Journal). 2025; 20 (Special Issue 1): 37-46 ) )
DOL: 10.7454/kesmas.v20isp1.2078 (National Public Health Journal)

Contribution of National Health Insurance Patient Revenue to
Financial Performance of Private-Profit Hospitals
from 2017 to 2022

Fadlul Imansyah!*, Amal Chalik Sjaaf?, Mardiati Nadjib2, Rina Hartini2

1Doctoral Program, Faculty of Public Health, Universitas Indonesia, Depok, Indonesia
2Department of Health Administration and Policy, Faculty of Public Health, Universitas Indonesia, Depok, Indonesia

Abstract

This study investigated the relationship between National Health Insurance (NHI) patient revenue and profit-private hospital financial performance in Indonesia. As
the NHI provider, Badan Penyelenggara Jaminan Sosial (BPJS) Healthcare Security’s influence on hospital revenues has raised concerns about its impact on
financial sustainability. This study used financial performance indicators to develop a financial performance index—Return on Assets (ROA), Return on Equity
(ROE), Earnings Before Interest, Taxes, Depreciation, and Amortization (EBITDA) Margin, Current Ratio, and Net Profit Margin (NPM)—to assess the financial
impact of BPJS Healthcare Security revenue. A partial model approach of multiple linear regression was employed using secondary data from seven private-profit
hospitals listed on the Indonesian Stock Exchange from 2017 to 2022. The findings indicated a negative correlation between BPJS Healthcare Security patient
revenue and the hospital financial performance index. Specifically, higher patient revenue correlated with lower performance across key financial indicators,
including ROA, ROE, EBITDA Margin, Current Ratio, and NPM. It was essential for hospitals but not necessarily to improve their financial health performance.
Hospitals need to optimize their revenue mix and explore alternative financial strategies to enhance performance.

Keywords: BPJS Healthcare Security, hospital financial performance, National Health Insurance, Private-Profit Hospital, Universal Health Coverage

Introduction

The impact of the coronavirus disease 2019 (COVID-19) pandemic, both nationally and internationally,
demonstrates the importance of the country's strengthening of the health system by accelerating efforts for Universal
Health Coverage (UHC).! According to the World Health Organization (WHO), UHC is a policy principle aimed at providing
equal access to affordable and quality health services for the entire population of a country.2 The goal of UHC is to provide
all individuals with access to essential, adequate, and timely health services without causing financial difficulties.3-5> The
Indonesian Government established the Social Security Administrative Body/Badan Penyelenggara Jaminan Sosial (BP]S)
under Law Number 24 of 2011 and BPJS Healthcare Security to specifically manage social security in health.6 The National
Health Insurance (NHI) program administered by BP]S Healthcare Security based on Presidential Regulation Number 12 of
2013 Article 6 Paragraph 1 requires all Indonesians to participate in the UHC target by 2019.7

BP]S Healthcare Security ensures that participants receive basic health benefits and protection.? A total of 95.75%
of the Indonesian population has registered as BPJS Healthcare Security participants, with a total of 606.7 million patients
visiting and using the healthcare facilities by the end of 2023.° The average daily usage of participants who benefited
from BP]JS Healthcare Security healthcare services provided by hospitals, clinics, and others during the year 2023 is 1.6
million people per day, indicating Indonesia's steady efforts in expanding the coverage of health insurance.® More than
2,300 hospitals in Indonesia (1,700 of them are private hospitals) receive patients funded by NHI.7 Generally, NHI pays
for primary health care through capitation. In contrast, hospital care is paid based on diagnostic codes.1? The combination
of low premiums and extensive coverage has resulted in annual deficits since the start of the program. The accumulated
deficit reached IDR 51 trillion (USD 3.7 billion) by the end of 2019.7
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The implementation of NHI in hospitals greatly impacts the hospital's income, contributing to higher hospital
revenue as more patients use these services.!! For example, a public hospital in South Sulawesi has more than doubled
its hospital income from 2014 to 2022.11 Hospitals must continue to exist, develop, and be able to provide quality health
services at affordable prices for the community.!2 The ability of hospitals to develop can be evaluated through their
financial performance. Hospital financial performance can be measured by various indicators, such as profitability,
liquidity, or combined size (combining several indicators).13

Several studies above examine the impact of health insurance on hospital financial performance, but there is no
consensus on the relationship. Many empirical studies analyze the relationship between health insurance patients
income and economic performance, resulting in valuable, reference-worthy research conclusions. However, regarding
the content and perspective of the research, existing studies still show the following shortcomings.

First, although most of the literature shows the positive impact of health insurance on economic performance,
researchers in various research contexts also highlighted a negative or unrelated relationship between the two. These
contradictory relationships hinder the direct application of current research findings in the development of the health
system. Therefore, further exploration is needed to better understand the impact of health insurance patients income on
the financial performance of private hospitals.

With the rapid evolution of the health system, the relationship between health insurance and financial performance
has become one of the trending topics in the field of public health. In particular, it has a significant impact on the sustainable
progress of the health system of a country or region, the well-being of its people, and the economy as a whole. Therefore,
exploring the relationship between health insurance patients income and financial performance has significant practical
contributions to building and improving national social healthcare services.

The financial reports of several hospitals whose shares are listed on the Indonesia Stock Exchange4 show that there
has been a decline in cash flow throughout a certain period, along with the accumulation of deficits in NHI funds. Even this
decline in cash flow in several hospitals has touched negative numbers. This condition indicates that the hospital does not
have sufficient cash availability to finance its operational activities or is known as experiencing liquidity difficulties.

This study aimed to examine the contribution of NHI patient revenue to the financial performance of private hospitals.
There are at least two main aspects that are rarely studied in the context of national social healthcare services in Indonesia.
First, a comprehensive analysis of the financial condition of hospitals related to the NHI program. Second, the quality of
hospital services and their relationship to financial performance should be evaluated, especially in the context of the
implementation of the NHI program, which aims to improve access to and quality of health services in Indonesia. This study
provided a deeper understanding of the factors influencing the financial performance of hospitals under the influence of
the NHI program but also provided new insights into how financial performance was related to the quality of services
provided to NHI program participants.

Method

The general objective of this study was to determine the impact of implementing the NHI program on the financial
performance of private hospitals as measured by liquidity and profitability ratios. These financial ratios will be calculated
throughout the implementation period of the NHI program by BPJS Healthcare Security for six years running from 2017
to 2022. This study also wanted to see whether each financial ratio was related to each other. Furthermore, this study
also examined the implementation of the NHI program related to the financial performance of each type of hospital based
on its characteristics, including business models that have sources of income from NHI and non-NHI patient participants.
Based on these considerations, a research framework was made (Figure 1).
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Figure 1. Research Framework

The formulation of the research model to see the relationship between the implementation of the NHI program and
the financial performance of private hospitals can be explained as follows:

General Model Partial Model
Y1 =a+biXi+te Yie =a+biXite
Y1 = Financial Performance Yie = Return On Asset; Return On Equity; EBITDA Margin; Net Profit
a = constant Margin; Current Ratio
b1 = coefficient a = constant
X1 = BPJS Healthcare Security Patients Contribution to Revenue b1 = coefficient
Xit = BPJS Healthcare Security Patients Contribution to Revenue
Partial Hospital Model Y =a+bXo+e
Yij =a+biXi+e Yu =Return On Asset; Return On Equity, EBITDA Margin; Current Ratio; Net
Yij =Return On Asset; Return On Equity, EBITDA Margin; Current Ratio; Net  Profit Margin, at: Hospital A, B, C
Profit Margin, at: Hospital A, B, C a = constant
a = constant b2 = coefficient
bs = coefficient X2 = BPJS Healthcare Securtity Patients Contribution to Total Number of
X1 = BPJS Healthcare Security Patients Contribution to Revenue Patients

The use of Return on Assets (ROA), Return on Equity (ROE), Earnings Before Interest, Taxes, Depreciation, and
Amortization (EBITDA) Margin, Current Ratio, and Net Profit Margin (NPM), and as representations of each liquidity ratio
and profitability in modeling as an assessment of hospital financial performance was carried out, considering that these
ratios were the most widely used in several previous studies.!31516 [t was expected that through modeling the four
aspects of financial performance assessment, it could be seen how the relationship between the implementation of the
NHI program was based on a combination of income sources for each type of hospital ownership.

Based on each financial annual report (including Balance Sheet and Income Statement), this study concentrated on
seven publicly listed private-profit hospitals in the Indonesia Stock Exchange that were linked and had already become
BP]JS Healthcare Security providers for six years, from 2017 to the end of 2022. The observation period of six years was
chosen not only to capture the period of COVID-19 and non-COVID-19 but also to gather more data on private-profit
hospitals as before 2017, and fewer financial annual reports could be achieved.

The data were extracted from the Indonesia Stock Exchange's official website.1# This study only selected private
instead of public or government hospitals because of the need to purify the hospitals' self-financing capability apart from
government or municipal budget support. These hospitals can be found in several Indonesian cities/districts, although
the data used for this research only focused on their consolidated financial statements since most of them were not issued
based on the hospital unit level. These publicly traded companies' reasonably accessible financial disclosures serve as
the foundation for sampling hospitals (Hospital C, Hospital H, Hospital M, Hospital P, Hospital S, Hospital O, and Hospital
]) within their purview.
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Results
Impact of BPJS Healthcare Security Revenue Contribution on Financial Performance Index

The impact of BP]S Healthcare Security revenue contribution on the financial performance index of hospitals is
highlighted in Table 1, presenting the results of a regression model analysis. The table shows a coefficient of -0.837, which
indicates the significant negative relationship between BPJS Healthcare Security revenue contribution and hospital
financial performance index, developed from the combination of ROA, ROE, EBITDA Margin, Current Ratio, and NPM
ratios. Increased BP]S Healthcare Security revenue tended to lower these metrics, suggesting that heavy reliance on BP]JS
Healthcare Security may strain hospital finances. These results highlighted the need for hospitals to diversify revenue
sources to ensure financial stability.

Table 1. Regression Model Revenue Contribution and Financial Performance Index

Variables Coefficient t-statistic Prob. Results
BPJS Healthcare Security -0.837 -7.436 <0.001 Significant (p-value <0.001)
Constant (C) 0.752 10.504 <0.001 Significant (p-value <0.001)
R-squared 69.67%
Adjusted R-squared 66.64%
F-statistic 22971
Prob (F-statistic) <0.001

The regression test results of Model 1 showed a significant negative correlation between BP]S Healthcare Security's
revenue contribution to the financial performance index, with a coefficient of -0.837 and a t-statistic of -7.436, as well as
significant probability (p-value <0.001). These results suggested that increasing BPJS Healthcare Security revenue
negatively affected hospital financial performance. Furthermore, the constant (C) was also significant, with a factor of
0.752 and a t-statistic of 10.504 (p-value <0.001). The R-squared rate of 69.67% and the adjusted R-squared of 66.64%
indicated that this model effectively explained most variations in hospital financial performance. Significant F-statistic
(p-value <0.001) also affirmed model compatibility in explaining the relationship between independent and dependent
variables.

Financial Performance Index = 0.752 - 0.837 BP]S Healthcare Security Patients Revenue Contribution

The General Model by Separating High and Low Financial Performance Indicators

In Principal Component Analysis (PCA), hospital financial performance indicators were grouped by loading factor
values. First, financial performance indicators with loading factors values above 0.50, including ROE, EBITDA Margin, and
NPM. Second, financial performance indicators, such as ROA and Current Ratio, with loading factor values below 0.50.
This distinction allowed for a more precise analysis of each indicator's impact on hospital financial performance, aiding
in better decision-making and strategy development. Table 2 examines the impact of the income contribution of BPJS
Healthcare Security on the three financial performance indicators of the company’s ROE, EBITDA Margin, and NPM by
separating the indicator of high financial performance, as well as companies that have lower financial performance
indicators such as ROA and Current Ratio.

From the regression results in Table 2, the BP]S Healthcare Security variable has a coefficient of -0.771 with a t-
statistic of -3.825 and a probability of 0.003, indicating a negative correlation between BP]S Healthcare Security patients
income and high financial performance indicators like ROE, EBITDA Margin, and NPM. These results suggested that
increased BP]JS Healthcare Security patients revenue tended to reduce these performance metrics. The constant variable
(C) in the model showed a coefficient of 0.407 with a t-statistic of 9.229 and a probability of <0.001, suggesting that this
variable was statistically significant towards high financial performance.

In terms of goodness-of-fit, an Adjusted R-squared score of 55.3% indicated that the model could explain about
55.3% variation of the observed high financial performance indicators (ROE, EBITDA Margin, and NPM). An F-statistic of
14.634 with a probability of 0.003 indicated that the overall model was statistically significant. These results indicated
that BP]S Healthcare Security patients income significantly impacted financial performance, suggesting that companies
should manage BP]S Healthcare Security patients contributions to improve ROE, EBITDA Margin, and NPM.
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Table 2. Regression Model of High and Low Loading Factors

Variable* Coefficient t-Statistic Prob. Results
BPJS Healthcare Security -0.771 -3.825 0.003 Significant
Constant (C) 0.407 9.229 <0.001 Significant
R-squared 59.4%
Adjusted R-squared 55.3%
F-statistic 14.634
Prob (F-statistic) 0.003

Variable** Coefficient t-Statistic Prob. Results
BPJS Healthcare Security -0.799 4.321 0.002 Significant
Constant (C) 1.164 9.431 <0.001 Significant
R-squared
Adjusted R-squared 63.8%
F-statistic 60.2%
Prob (F-statistic) 17.645

*ROE, EBITDA Margin, NPM
**ROA, Current Ratio

Table 2 also shows that BPJS Healthcare Security patients income significantly affects low-performance indicators
ROA and Current Ratio. Regression analysis reveals that the greater the revenue contribution from BP]S Healthcare
Security, the lower the ROA and Current Ratio values of the company. The BPJS Healthcare Security variable had a
coefficient of -0.799 with a t-statistic of 4.321 and a probability of 0.002. The negative coefficient (-0.799) indicated a
negative correlation between the contribution of BPJS Healthcare Security patients income and the two indicators of
performance, meaning higher BPJS Healthcare Security patients revenue leads to lower ROA and Current Ratio values.
The analysis results also showed that the constant variable coefficient (C) was 1.164 with a t-statistic of 9.431 and a
probability of 0.000, indicating strong statistical significance to the three performance indicators.

An adjusted R-squared value of 63.8% suggested that the model can explain most of the variations of the two
dependent variables (ROA and Current Ratio). An F-statistic of 60.2% with a probability of 17.645% confirms the model's
statistical significance. Overall, the analysis suggested that BP]JS Healthcare Security patients income significantly
impacted financial performance, with a negative relationship to ROA and Current Ratio. The statistical significance of
these results suggested that these negative impacts were not coincidental and had consistency throughout the sample
analyzed. Thus, this model provides an understanding that the management of revenues from BP]JS Healthcare Security
is crucial. The findings highlighted the need for effective strategies in managing BPJS Healthcare Security patients
revenue to improve or maintain corporate financial performance.

Partial Model Revenue Contribution and Financial Performance Indicators

The partial model examining the impact of BP]S Healthcare Security revenue contribution on financial performance
indicators provided detailed insights into how BP]S Healthcare Security patients income affected various aspects of a
hospital's financial health. The model used regression analysis to identify the relationship between BPJS Healthcare
Security patients revenue contribution and each financial performance indicator (ROA, ROE, EBITDA Margin, Current
Ratio, and NPM).

Table 3 presents the results of the partial model analyzing the impact of revenue contribution from BPJS Healthcare
Security on various financial performance indicators: ROA, ROE, EBITDA Margin, Current Ratio, and NPM. Table 3 details
the coefficients, t-statistics, and probability values for each indicator. For ROA, the constant term was 0.169 with a t-
statistic of 6.899 and a probability of <0.001, indicating strong significance. The revenue contribution had a negative
coefficient of -0.202 with a t-statistic of -3.253 and a probability of 0.008, showing a significant negative impact on ROA.
For ROE, the constant term was 0.148 with a t-statistic of 7.643 and a probability of <0.001, indicating strong significance.
The revenue contribution had a negative coefficient of -0.169 with a t-statistic of -3.433 and a probability of 0.006,
indicating a significant negative impact on ROE. For the EBITDA Margin, the constant term was 0.337 with a t-statistic of
9.761 and a probability of <0.001, showing strong significance.

The revenue contribution had a negative coefficient of -0.345 with a t-statistic of -3.930 and a probability of 0.002,
indicating a significant negative impact on the EBITDA Margin. For the Current Ratio, the constant term was 6.051 with
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a t-statistic of 9.163 and a probability of <0.001, indicating strong significance. The revenue contribution had a negative
coefficient of -6.844 with a t-statistic of -4.079 and a probability of 0.002, indicating a significant negative impact on the
Current Ratio. For NPM, the constant term was 0.255 with a t-statistic of 9.188 and a probability of <0.001, indicating
strong significance. The revenue contribution had a negative coefficient of -0.266 with a t-statistic of -3.773 and a
probability of 0.003, indicating a significant negative impact on NPM. Overall, the results demonstrated that an increase
in BPJS Healthcare Security patients revenue contribution significantly and negatively affected all the analyzed financial
performance indicators, suggesting that higher BP]S Healthcare Security patients revenue can deteriorate the financial
health of hospitals.

Table 3. Partial Model of Revenue Contribution and Return on Assets, Return On Equity, EBITDA Margin, Current Ratio, and Net Profit Margin

Dependent Independent Coeff. t-stat Prob.

ROA (Constant) 0.169 6.899 <0.001
BPJS Healthcare Security revenue contribution -0.202 -3.253 0.008

ROE (Constant) 0.148 7.643 <0.001
BPJS Healthcare Security revenue contribution -0.169 -3.433 0.006

EBITDA Margin (Constant) 0.337 9.761 <0.001
BPJS Healthcare Security revenue contribution -0.345 -3.930 0.002

Current Ratio (Constant) 6.051 9.163 <0.001
BPJS Healthcare Security revenue contribution -6.844 -4.079 0.002

NPM (Constant) 0.255 9.188 <0.001
BPJS Healthcare Security revenue contribution -0.266 -3.773 0.003

Notes: ROA = Return on Assets, BPJS = Badan Penyelenggara Jaminan Sosial/Social Security Administrative Body,
ROE = Return on Equity, NPM = Net Profi Margin.

Development of Partial Regression Model 1 Contribution of Income and Financial Performance

Partial Regression Model 1 analyzed how revenue sources, including BPJS Healthcare Security contributions, affect
financial metrics like ROA, ROE, EBITDA Margin, Current Ratio, and NPM. By measuring these effects through regression
analysis, the model helps organizations understand the impact of different revenue streams on financial performance,
aiding in optimizing revenue strategies and enhancing profitability and operational efficiency.

Table 4. Partial Regression Model 1 Contribution of Income and Financial Performance

Hospital M Hospital P
Dependent Independent Coeff. Prob. Coeff. Prob.
ROA (Constant) 0.170 0.006 0.055 0.155
BPJS Healthcare Security revenue contribution 0.065 0.824 -0.029 0.647
ROE (Constant) 0.144 0.006 0.170 0.006
BPJS Healthcare Security revenue contribution 0.087 0.725 -0.037 0.486
EBITDA MARGIN (Constant) 0.346 0.001 0.174 0.025
BPJS Healthcare Security revenue contribution -0.030 0.924 -0.095 0.354
CURRENT RATIO (Constant) 8.863 0.001 3.755 0.018
BPJS Healthcare Security revenue contribution -28.710 0.032 -3.105 0.155
NPM (Constant) 0.261 0.002 0.132 0.035
BPJS Healthcare Security revenue contribution -0.017 0.962 -0.078 0.371

Notes: ROA = Return on Assets, BPJS = Badan Penyelenggara Jaminan Sosial/Social Security Administrative Body,
ROE = Return on Equity, NPM = Net Profit Margin.
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Table 4 shows the results of Partial Regression Model 1, analyzing the impact of revenue contributions, including
BPJS Healthcare Security, on financial performance metrics for Hospital P and Hospital M. These two hospitals had the
most completed data in terms of BPJS Healthcare Security patients revenue contribution among the sample. The findings
showed that the coefficients associated with revenue contribution generally showed non-significant p-values, indicating
that revenue contributions generally did not significantly affect ROA, ROE, EBITDA Margin, Current Ratio, and NPM in
either group. However, the current ratio in Hospital M exhibits a marginally significant negative association with revenue
contribution, suggesting a potential challenge in maintaining liquidity. These results suggested that while BP]S Healthcare
Security patients and other income sources influence financial metrics, other factors may have a more significant impact
on financial performance. Further investigation is needed to better understand these dynamics and improve financial
health and operational efficiency in healthcare organizations.

Development of Partial Regression Model 2 Contribution of Income and Total Patient Volume

Partial Regression Model 2 analyzed how BP]S Healthcare Security patients income and patient volume impact key
financial metrics like ROA, ROE, EBITDA Margin, Current Ratio, and NPM. This analysis helped healthcare providers
understand the effects of revenue and patient volume on financial performance, guiding strategies for better revenue
management, patient care, and operational efficiency to improve financial sustainability and service effectiveness. Table
5 presents the results from Partial Regression Model 2, investigating the correlation of BPJS Healthcare Security
contribution based on total patient volume on financial performance metrics across three hospitals: M, C, and H. These
three hospitals had the most completed data in terms of BP]JS Healthcare Security contribution based on total patient
volume among the sample. In Hospital M, the constant coefficient for ROA was 0.494, with a p-value of 0.265, indicating
non-significance. The combined coefficient for revenue contribution and total patient volume was -0.569, with a p-value
of 0.428, which was also non-significant. Similar non-significant results were observed in Hospitals C and H. Across all
hospitals, the constant coefficients were 0.176 (Hospital M), -0.165 (Hospital C), and 0.176 (Hospital H), all with non-
significant p-values. The coefficients for revenue contribution and total patient volume were also non-significant,
indicating no significant impact on ROE.

Table 5. Partial Regression Model 2 Revenue Contribution and Total Patient Volume

Hospital M Hospital C Hospital H
Dependent Independent
Coef. Prob. Coef. Prob. Coef. Prob.
ROA (Constant) 0.494 0.265 -1.035 0.777 0.494 0.265
BPJS Healthcare Security -0.569 0.428 1.565 0.778 -0.569 0.428
contribution based on total
patient volume
ROE (Constant) 0.176 0.491 -0.165 0.134 0.176 0.491
BPJS Healthcare Security -0.155 0.713 0.223 0.170 -0.155 0.713
contribution based on total
patient volume
EBITDA MARGIN (Constant) 0.330 0.000 -1.216 0.256 0.247 0.509
BPJS Healthcare Security 0.045 0.653 1.567 0.322 0.030 0.961
contribution based on total
patient volume
CURRENT RATIO (Constant) 8.745 0.000 -55.394 0.088 -0.005 0.998
BPJS Healthcare Security -10.460 0.003* 94.546 0.064* 2.073 0.578
contribution based on total
patient volume
NPM (Constant) 0.244 0.002 -1.349 0.218 0.109 0.749
BPJS Healthcare Security 0.055 0.620 1.756 0.277 0.004 0.995

contribution based on total

patient volume
Notes: ROA = Return on Assets, BPJS = Badan Penyelenggara Jaminan Sosial/Social Security Administrative Body,
ROE = Return on Equity, NPM = Net Profit Margin.
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Hospital M showed a significant constant coefficient of 0.330 for the EBITDA Margin with a p-value of <0.001,
suggesting a baseline level. The coefficient for revenue contribution and total patient volume was 0.045, with a non-
significant p-value of 0.653. Similar non-significant results were found in Hospitals C and H. Hospitals M and C displayed
significant constant coefficients (8.745 and -55.394, respectively), indicating varying baseline Current Ratios. Notably,
Hospital M showed a significant negative coefficient of -10.460 for revenue contribution and total patient volume (p-value
= 0.003), suggesting a negative impact on the Current Ratio. Hospitals C and H exhibited non-significant coefficients for
this relationship. Hospital M and H demonstrated significant constant coefficients (0.244 and 0.109, respectively) for NPM.
The coefficients for revenue contribution and total patient volume were non-significant across all groups, indicating no
significant impact on NPM.

The findings suggested that revenue contribution and patient volume did not significantly affect ROA, ROE, EBITDA
Margin, or NPM in the analyzed hospitals. However, increased revenue and patient volume negatively impacted the
Current Ratio in MIKA, indicating potential liquidity issues. These results highlighted the complexity of financial
performance in healthcare, suggesting a need for further investigation into operational efficiencies and financial
management practices.

Discussion

Although NHI implementation in hospitals greatly impacts the hospital’s income, the model analysis revealed a
significant negative impact on the hospital financial performance index from BPJS Healthcare Security patients. This
condition implied that the increase in revenue from BP]S Healthcare Security patients did not positively correlate to
hospital financial performance. The coefficient of determination indicated that BPJS Healthcare Security patients' revenue
accounted for a substantial portion of the variability in hospital financial performance. However, residual variables
suggested that other factors beyond the model's scope influence hospital financial performance.

Utilizing a model that identified high and low loading factors also yielded results consistent with a negative and
significant impact on the contribution of BPJS Healthcare Security earnings to the hospital financial performance index.
Even if the contribution of BPJS Healthcare Security patients was largely a significant factor in explaining variations, there
were a significant number of variables that the aforementioned factor cannot explain. Further analysis is needed to fully
understand other factors affecting hospital financial performance.

The partial model delineated the impact of BP]JS Healthcare Security patients' revenue contribution on various
financial performance indicators. The overall model probability indicated a significant influence, with a probability value
of less than 5%. In general, the contribution from BPJS Healthcare Security patients showed a significant negative effect
on several hospital financial performance indicators, including ROA, ROE, EBITDA Margin, Current Ratio, and NPM. The
largest coefficients influencing revenue contribution from BPJS Healthcare Security patients were the Current Ratio,
EBITDA Margin, NPM, ROA, and ROE, in descending order of magnitude.

The findings highlighted the complexity of the relationship between financial performance, service quality, and
patient revenue contribution of hospitals that serve participants in the NHI Program. This condition emphasized the need
for a holistic and integrated approach in hospital management, where financial, operational, and service factors are
interrelated and influence each other. To gain a deeper understanding of the factors that influence financial performance,
further research can be conducted by involving further analysis of the relationship between NHI patient contributions,
financial performance, and service quality, as well as other factors that may influence these dynamics assuming the
availability of more complete, accurate and accountable data.

The analysis revealed that revenue contributions from BPJS Healthcare Security patients significantly impacted
hospital financial performance. These results suggested that increases in revenue from BP]S Healthcare Security patients
did not improve financial performance but rather led to a decline. In brief, the increase in BP]JS Healthcare Security
patients does not directly contribute positively to hospital financial performance.

The development of the partial model in Model 1 highlighted that among two hospitals with data on BPJS revenue,
only Hospital M had a significant negative relationship between BP]S Healthcare Security patient contributions and the
Current Ratio, indicating potential liquidity issues. However, for other hospitals, there was no significant relationship
between BP]JS Healthcare Security patient contributions and the Current Ratio, possibly due to other influential factors or
data limitations. This result highlighted the complexity of analyzing hospital financial performance and the need for
detailed and accurate data.

The development of partial hospital models in Model 2 indicated that out of the three observed hospitals, only two
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of them, Hospital M and C, showed a significant relationship between the contribution of BP]JS Healthcare Security
participants to the total patient volume and the Current Ratio. Hospital M exhibited a significant relationship with a
negative regression coefficient. This result signified that when the contribution of NHI participants to the total patient
volume increases, Hospital M’s Current Ratio tends to decrease. The decrease in the Current Ratio may indicate liquidity
issues or financial pressure in managing additional patients from NHI participants.

Hospital C also showed a significant relationship with the Current Ratio but with a positive regression coefficient.
This means that when the contribution of NHI participants to the total patient volume increases, Hospital C’s Current Ratio
tends to increase. This rise in the Current Ratio may indicate improved liquidity or efficiency in managing additional
patients from NHI participants. In contrast, another hospital shows no significant relationship, suggesting other factors
may be more influential in its financial performance.

The practical implications of this study's findings have significant impacts on hospital management and health policy.
First, hospital managers may need to consider the diverse financial conditions. Second, in facing external situations,
hospital management must increase flexibility and readiness in responding to changing circumstances that affect financial
performance. Third, the finding that the income from BP]S Healthcare Security patient contribution has a negative impact
on financial performance shows the importance of evaluation and adjustment in resource management and patient
payment policies. Fourth, this study also encourages stakeholders in health policy to pay attention to the financial
implications of the national health insurance program and to continue to improve policies that support the sustainability
of hospital financial performance.

Meanwhile, the theoretical implications of the findings of this study cover several important aspects in the context
of hospital management and health studies. First, the findings highlight the complexity of the relationship between
financial performance and patient income contribution in the context of public hospitals serving participants in the
National Health Insurance Program. Furthermore, these findings also provide insights into how external conditions can
impact hospital financial performance.

Conclusion

Several recommendations can be considered to improve the financial performance of the hospital, especially in the context
of services to BP]S Healthcare Security patients. First, hospitals need to conduct an in-depth evaluation of the BPJS
Healthcare Security patient admission strategy to ensure that the increase in patient contributions does not have a
negative impact on financial performance. This strategy can include proposing adjustments to the BP]S Healthcare
Security tariff policy to the government, capacity management, and patient admission strategies to minimize its negative
impacts, although the latter is contrary to the concept of UHC. Hospitals also need to develop sustainable business models
to ensure that they can continue to operate efficiently and generate sufficient profits to cover operational costs and
increase their health service capacity, including diversifying revenue sources, collaborating with other parties, and
developing innovations in health services. By implementing these recommendations, it is hoped that hospitals can
improve their performance in providing quality and sustainable health services, especially for NHI participants and the
entire Indonesian community.
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Abstract

In Indonesia, subsidized members are the largest group in the National Health Insurance program. Hence, it is essential to understand their ability to pay (ATP)
based on tobacco expenditure. This study aimed to determine the ATP of subsidized members based on tobacco expenditure and factors associated with their
willingness to pay (WTP). This cross-sectional study used secondary data from the National Institute of Health Research and Development. The population
included all subsidized members; 19,918 were sampled for ATP, and 14,560 were WTP. The independent t-test, ANOVA, and logistic regression were
performed. Results showed that ATP from tobacco expenditure ranged from USD 4 to 4.8, higher than the minimum monthly payment, and WTP ranged from
USD 0.1 to 1.2. About 73.6% of respondents preferred to pay less than USD 0.3 as an additional payment, while 3.5% were willing to pay more than USD 1.
The ATP was higher than the monthly payment and WTP, but only a few were willing to be non-subsidized members. Factors associated with WTP were sex,
age, education level, family member, occupation, expenditure, and history of health facility utilization, implying the subsidized members should be reviewed,
especially among smokers.

Keywords: ability to pay, insurance, subsidized member, tobacco, willingness to pay

Introduction

The Indonesian Health Insurance program has been implemented since 2014 and is classified under Law No. 40 of
2004 concerning the National Social Insurance System. This government program was signed and aimed to socially
protect all Indonesian citizens through the National Health Insurance (NHI) Scheme, managed by the Social Security
Administrative Body/Badan Penyelenggara Jaminan Sosial (BP]S).1 In 2019, 218 million people were registered as NHI
members. The most prominent members were subsidized members, who comprised 96 million people, 44% of whom
were NHI members. Membership of NHI by the Law consists of subsidized and non-subsidized members.2

Although the government pays the insurance premium, the ability to pay (ATP) and willingness to pay (WTP) should
be assessed to determine if the membership is appropriate because such a special membership should be prioritized for
eligible members with financial difficulty. Through the analysis of ATP, information about their money can be obtained
and used as a consideration for additional insurance premiums. Meanwhile, the WTP provides insight into their
awareness of paying premiums. Both ATP and WTP are crucial for future membership policy decisions.

The ATP is defined as the ability of a person to pay insurance premiums based on economic conditions counted from
non-essential expenditure, such as tobacco expenditure.3 In other words, ATP is a consideration for paying based on
income to buy goods or services. It consists of three groups: non-food, non-essential, and essential expenditures.3 The
calculation of the ATP for health services is based on 5% household expenditure for non-food materials, such as housing
and gasoline, and expenditure for non-essentials, such as tobacco, beauty, and ceremony.*

A person's WTP is a subjective desire to pay as demanded. Wedgwood stated that WTP is the maximum amount a
person would pay for goods or services.5 Meanwhile, Mankew stated that WTP is the highest price that a person wants
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to pay.¢ Noor et al. argued that WTP mirrors a person's behavior based on the assumption that every household will
rationalize to maximize satisfaction and benefit from the resources utilized.”

The ATP based on tobacco expenditure in Indonesia, including from the subsidized members segment, is essential
information for future membership policy decisions. The reason is that the prevalence of smokers in Indonesia is very
high, and this habit leads to chronic diseases with high healthcare costs.® According to the 2022 National Socioeconomic
Survey, the expenditure on tobacco accounted for 12% of all household expenditures, ranking second after the
expenditure for rice/meal. Expenditure from smoking in rural areas was as high as in urban areas.?

Moreover, based on the Indonesian Basic Health Research, the number of active smokers in Indonesia reached more
than 60 million people, with a prevalence rate of daily smoking of 34.7% in 2007, 36.5% in 2013, and 33.8% in 2018.10-12
These data indicate that the ATP for health insurance from smoking expenditure is one of the main non-essential
expenditures that should be considered when developing future policies of the BPJS membership. Since insurance covers
the cost of treatment for chronic diseases, the smoker's ability and WTP are significant information for the government.
Furthermore, the factors associated with the WTP will be a source of information to consider when developing
appropriate insurance membership policies.

A previous study in Sleman District, Indonesia, showed that age and income level significantly affected WTP.13
Similarly, a study in Banyumas District, Indonesia, suggested that age and food expenditure were associated with WTP on
outpatient rates at the primary health care (PHC).1* A study in 2018 revealed a consistent trend indicating that the total
out-of-pocket health expenses for participants in the subsidized members' program exceeded those of non-participants.15
Notably, in 2017, subsidized member beneficiaries incurred lower costs in categories such as pharmaceuticals and
traditional healthcare providers than their non-beneficiary counterparts.!s In short, information on the ATP, WTP, and
related factors among subsidized members is needed for the evaluation of their membership. Nonetheless, since this
information is very limited, this study was aimed to determine the ATP of subsidized members based on tobacco
expenditure and factors associated with their willingness to pay (WTP).

Method

This cross-sectional study used secondary data from a 2019 study on ATP and WTP conducted by the National
Institute of Health Research and Development (NIHRD) of the Indonesian Ministry of Health. In the parent report, which
was a national survey, the analysis involved 12,870 households from all 24 provinces in Indonesia using multistage
cluster random sampling. Data was collected using a structured questionnaire developed by the team based on relevant
sources tested for validity and reliability. The selected household respondents of the previous survey were all members
of NHL

The inclusion criteria were individuals aged more than 18 years, while the exclusion criteria were those with chronic
or mental diseases. The ATP was calculated using monthly tobacco expenditure based on the responses of smoker
respondents. Meanwhile, the WTP was determined using the bidding game method. In this approach, the interviewer
asked respondents about the highest amount they would pay for the monthly premium, starting with IDR 42,000 (USD
2.57) as the minimum payment, with responses indicating either a higher or lower amount.

This study was carried out in 2019, and its population was all subsidized members of BPJS. The sample was
individuals who were selected from a multistage cluster random sampling. In total, 19,918 subsidized members were
classified as the ATP sample, and 14,560 of those aged more than 18 years were included as the WTP sample. The sample
was estimated to represent the total population by weighting it according to the age and sex distribution of the Indonesian
population. After weighting, the ATP sample consisted of 96,487,415 individuals, and the WTP sample consisted of
70,543,860 individuals.

Variables included in this study were ATP and WTP based on tobacco expenditure, as well as the characteristics of
the respondents, including sex, age, education level, occupation, utilization of First Level Health Facilities (FLHF) and
hospitals, number of family members, and household expenditure. Education level was categorized as uneducated, low
(elementary and junior high school), middle (senior high school), and high (university). Occupation was categorized as
unemployed (including student and housewife), informal worker (farmer, fisherman, entrepreneur), and formal worker
(civil servant, labor/private worker).

The collected data was analyzed using SPSS version 25 (free version). Description analysis assessed the ATP for
insurance based on tobacco expenditure, WTP, and respondent characteristics. Comparison analysis was performed to
determine the ATP's difference among characteristics using independent t-test (two categories) and ANOVA (more than
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two categories). Additionally, bivariate analysis was performed using the Chi-square test to select determinants of WTP.
Since all eight variables had p-values of <0.25, they were included in the multivariate analysis. Furthermore, multivariate
analysis was also carried out using multiple logistic regression to examine the relationship between age, education,
number of family members, occupation, household expenditure, utilization of FLHFs and hospitals, and WTP for an
additional premium for social insurance (IDR =5,000/USD 0.31).

Results

The sex distribution of respondents in this study was equal. Most of them were in the productive age (18-67 years)
(68.6%), had low education (47%), did not work (51.9%), never used a FLHF (69.8%), never been to hospitals (91.3%),
had more than three family members (63.2%), and had low family expenses (the highest at quintile 2 for 66.1%). The
overall distribution of the respondents is tabulated in Table 1.

Table 1. Distribution of NHI's Subsidized Members

Characteristics n %

Sex

Male 48,360,044  50.1

Female 48,127,371 499
Age

18 years 25,943,555 269

18-67 years 66,165,309  68.6

>67 years 4,378,550 4.5
Education level

Uneducated 12,899,211 134

Low 45,329,691  47.0

Middle 36,654,586  38.0

High 1,603,927 1.7
Occupation

Unemployed 50,030,125 519

Formal 4,157,786 4.3

Informal 42,299,504 438
Utilization of the First Level Health Facilities

Never 67,343,296  69.8

Ever 29,144,120  30.2
Utilization of hospitals

Never 88,110,109 91.3

Ever 8,377,307 8.7
Number of household members

1-3 35,510,535 36.8

>3 60,976,881  63.2
Household expenditure (quintile)

1 (lowest) 1,9717,973 20.4

2 2,3140,091 24.0

3 2,2385,358  23.2

4 1,9290,095  20.0

5 (highest) 1,1953,898 124

The ATP based on tobacco expenses ranged from IDR 60,821 (USD 4) to IDR 74,396 (USD 4.8). Meanwhile, the
subsidized members generally had a WTP (contributive payment) for an average of IDR 1,804 (USD 0.1), with the highest
being IDR 19,248 (USD 1.2). The willingness to spend on tobacco was far lower than the ATP (Table 2). For respondents
whose contributions were greater than IDR 15,000 (USD 1.0), 13.8% were willing to become independent/non-
subsidized, with a WTP average of IDR 32,827 (USD 2.01). However, this figure was still smaller than the ATP from
tobacco expenses (IDR 54,498/USD 3.33) (Table 3).
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Table 2. Ability to Pay for National Health Insurance Premium Based on Tobacco Expenditure and Willingness to Pay

Increase premium Mean of ability to pay Mean of willingness to Population
(IDR) from tobacco pay (IDR)
expenditure (IDR) N %

<5,000 60,821 1,804 44,599,643 73.6

5,001-10,000 65,862 6,129 9,693,966 16.0

10,001-15,000 74,396 10,879 4,155,695 6.9

>15,000 71,432 19,248 2,136,831 3.5

Total 60,586,135 100.0

Note: IDR = Indonesian Rupiah. 1 USD = IDR 16,350

Table 3. Readiness to Change Membership from Subsidized to Non-Subsidized Member Based on Tobacco Expenditure*

Readiness to change to a Ability to pay from tobacco Willingness to Pay Population
non-subsidized member expenditure (IDR) (IDR)
N %
Yes 54,498 32,827 295,106 13.8
No 71,433 1,841,725 86.2
Total 2,136,831 100.0

*Subsidized members who were ready to pay more than IDR 15,000 (USD 0.92)

The ATP for the NHI premium varied across respondent characteristics. For instance, men had higher ATP than

women, respondents aged below 18 years had higher ATP than those aged 18-67 and over 67 years, individuals with low

and middle education had higher ATP, and those who were unemployed had higher ATP than those employed. Regarding

FLHF and hospitals, those who never used the facilities had a higher ATP than those who did.

In contrast, the ATP in a group with more than three household members was higher than the opposite. Meanwhile,

in terms of household expenditure, the higher the expenditure, the higher the ATP. It is important to note that there was
a difference in the mean of ATP between men and women (p-value <0.001), among age groups (p-value <0.001), education
levels (p-value = 0.016), several household members (p-value <0.001), and household expenditure (p-value <0.001).
However, there was no difference in ATP between occupation (p-value = 0.132), utilization of FLHF (p-value = 0.871), or

hospitals (p-value = 0.772) (Table 4).

Table 4. Ability to Pay based on Tobacco Expenditure by Respondents' Characteristics
Ability to Pay NHI Premiums

Characteristic from Tobacco Expenditure (IDR) p-value
Mean SD
Sex* <0.001
Male 56,200 86,380
Female 49,800 83,300
Age** <0.001
<18 years 57,700 87,100
18-67 years 53,100 85,500
>67 years 23,700 49,730
Education level** 0.016
Uneducated 49,200 71,000
Low 53,900 86,360
Middle 53,300 87,980
High 44,600 91,140
Occupation** 0.132
Unemployed 53,600 84,350
Informal 52,900 87,200
Formal 47,700 66,920
Utilization of the First Level Health Facilities* 0.871
Never 53,800 85,290
Ever 51,100 84,040
Utilization of hospitals* 0.772
Never 53,200 84,280
Ever 50,700 91,380
Number of household members* <0.001
1-3 41,000 80,360
>3 59,900 86,670
Household expenditure (quintile)** <0.001
1 (lowest) 12,800 23,680
2 33,000 41,300
3 51,900 57,510
4 72,900 71,250
5 (highest) 119,000 169,100

Notes: *) Independent t-test, **) ANOVA test, NHI = National Health Insurance, IDR = Indonesian Rupiah, SD = standard deviation. 1 USD = IDR 16,350
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Results of the multivariate analysis indicated that sex, age, education level, number of household members,
occupation, household expenditure, and utilization of FLHF and hospitals were all associated with the WTP, with a p-value
of <0.001. The most influential determinants were the utilization of FLHF, hospitals, and age (Table 5).

Table 5. Factors Influencing Willingness to Pay for Insurance Among Subsidized Members

Willingness to Pay for IDR 25,000/USD 0.31

Variable Yes No Adjusted OR 95% CI p-value
N % N %
Sex <0.001
Male 13,786,013 39.5 21,132,383 60.5 0.998 0.997 - 0.999
Female 13,761,461 38,6 21,864,003 61.4 1
Age <0.001
18-67 years 26,007,618 39.3 40,157,692 60.7 1.140 1.137 - 1.142
>67 years 1,539,856 35.2 2,838,694 64.8 1
Education level <0.001
Uneducated 1,627,432 35.5 2,951,445 64.5 1
Low 1,825,143 389 28,884,430 61.1 0.882 0.880 - 0.884
Middle 6,986,176 40.0 10,463,935 60.0 0.847 0.845 - 0.849
High 681,723 42.7 916,577 57.3 0.751 0.748 - 0.754
Occupation <0.001
Unemployed 9,438,551 385 15,083,437 61.5 1
Informal 16,482,800 39.3 25,451,468 60.7 0.988 0.987 - 0.990
Formal 1,626,122 39.8 2,461,481 60.2 1.018 1.016 - 1.020
Utilization of the First Level Health Facilities <0.001
Never 19,616,846 40.7 28,596,402 59.3 1.212 1.211-1.213
Ever 7,930,628 35.5 14,399,984 64.5 1
Utilization of hospitals <0.001
Never 25,062,671 39.5 38,423,064 60.5 1.123 1.121-1.125
Ever 2,484,803 34.7 4,672,322 65.3 1
Number of household members <0.001
1-3 12,127,121 39.2 18,787,220 60.8 1.036 1.035-1.-38
>3 15,420,353 389 24,209,166 61.1 1
Household expenditure (quintile) <0.001
1 (lowest) 6,224,760 38.1 10,105,841 61.9 1
2 7,075,667 41.2 10.091.538 58.8 0.893 0.892 - 0.894
3 5,985,737 381 9,724,668 61.9 1.009 1.008 - 1.011
4 5,139,143 39.2 7,962,304 60.8 0.964 0.962 - 0.965
5 (highest) 3,122,167 37.9 5,112,034 62.1 1.017 1.015-1.019

Note: IDR = Indonesian Rupiah, USD = United States Dollar, OR = odds ratio, CI = confidence interval

Discussion

Sociodemographic characteristics (sex, age, education level, occupation, utilization of the First Level of Health
Facilities and hospitals, number of household members, and household expenditures) are important for policymakers
when reviewing the status of subsidized membership. As for most members of the productive age, this group could be
educated to secure jobs and a stable income, allowing them to become independent members. The low level of education
indicated that the government should develop an insurance education program that can cater to the needs of this group.
In addition, the public's literacy needs to be improved to make them realize that, instead of spending on tobacco, the
money could be set aside to pay the premiums.

Regarding occupation, most of the subsidized members were unemployed. The government needs to create more
initiatives and job opportunities to improve the overall well-being of society. Interestingly, 4.3% of the subsidized
members had formal work, which is essential information, as many others do not. It is important to remember that
subsidized membership was developed especially for someone without a regular income. Meanwhile, most respondents
still need to access the health facility, indicating that the socialization of health access should be enhanced. On top of that,
the burden of family is also an issue that needs prompt solutions. This study showed that the ATP based on tobacco
expenditure ranged from IDR 60,821 (USD 4.0) to IDR 74,396 (USD 4.8). In comparison, the willingness to contribute to
insurance premiums was between IDR 1,804 (USD 0.1) and IDR 19,248 (USD 1.2). In other words, the willingness to spend
on tobacco was far lower than that of the ATP.

A study on the impact of smoking on personal and household expenditures showed that 75% of rural
moderate/heavy smokers admitted that their expenditure on smoking affected their ATP for other things, compared to
45% of urban workers and 61% of migrants. The three significant specific spending cited were health care (51%), savings

(45%), and purchasing of large household items (42%).1¢ This ATP result indicates an opportunity for additional payment
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(contributions) from subsidized members. This is important information for increasing BP]S finances and maintaining
health services. All categories of respondents were found to have the capacity to pay more than IDR 60.000 for tobacco
expenses, which is higher than the 3rd class premium of IDR 42.000 (USD 2.57).17 Thus, it can be surmised that these
respondents should not be included in the subsidized category due to their ATP. Currently, the number of subsidized
members in Indonesia is estimated to be around 120 million people, or 46% of the total population in Indonesia.z This is
a considerable number, even though subsidized members can actually pay for the insurance. Therefore, the membership
data needs to be rechecked, especially in Indonesia, where the expenditure on tobacco is 12%, the second highest after
rice.?

According to Government Regulation No. 76 of 2015, mandating that subsidized members are not allowed to
contribute or share costs.!® Meanwhile, the results of this study indicated that the subsidized members are not on target
because they can pay the premium when the tobacco expenses are put aside. A previous study showed that the
respondents still experienced additional treatment costs.1® This study showed that 13.8% of subsidized members were
willing to pay more than IDR 15,000 (USD 0.92) and changed their membership to become non-subsidized. This figure
was quite large even though the average ATP of IDR 32,827 (USD 2.01) was still below the minimum class 3 contribution
of IDR 42,000 (USD 2.57). For this reason, it is necessary to evaluate the membership of the current members to match
the willingness and ATP contributions.

It was determined that both ATP and WTP, based on the characteristics of the respondents, were significantly varied.
In particular, men have higher abilities than women, those aged below 18 years showed higher abilities than those aged
18-67 and over 67 years, those with low education displayed higher abilities than those with higher education, and those
who do not work exhibited higher abilities than those who were employed. The higher ATP among respondents below 18
years of age was related to the fact that younger individuals do not have significant expenditures. Meanwhile, the higher
ability among those with low education and who do not work is due to the characteristics of smokers who have low
education and are unemployed. In a study conducted in Salatiga City, Indonesia, on 600 households, most of the
respondents were over 42 years (53.7%), while the rest (46.3%) were aged below 42 years. Based on the education level,
most respondents have high school education/equivalent (41.5%), followed by elementary education at 24%.20
Meanwhile, most people who have not become NHI participants do so because they cannot afford it.!° Not to mention,
there were still many smokers, most of whom (82.19%) were classified as poor.2!

Regarding utilizing FLHF and hospitals, respondents who have never used these services could pay higher
contributions than they currently do. The ATP for households with more than three members was higher than those with
the opposite. The quality of doctor's services and the availability of drugs were the two factors that influenced the patient's
WTP for all classes of inpatient treatment.2! A study in a hospital in Kendari City, Indonesia, showed that there was a
relationship between the quality of service to the patient's willingness to pay for outpatient in the hospital.22 Factors
related to the utilization of health services at the health center were knowledge and WTP.23 Another study showed that
follow-up inpatient visits and follow-up outpatient visits decreased during the pandemic.2* Meanwhile, a study in East
Kalimantan showed that FLHF visited mainly PHC, followed by private practice doctors. In addition, most patients in
Central Java Province went to PHC and clinics.2>

Furthermore, as household expenditure increased, the ATP for NHI contributions from tobacco spending also
increased. This result showed that most people with a high economic capacity could make the payment. Household
spending on tobacco will reduce the spending on others. Every 10% increase in cigarette spending lowers household food
expenditure by 1.75%, reduces household education expenditure by 0.75%, and reduces household health expenditure
by 0.77%.26 Most people with low incomes (nearly 90%) spent less than a quarter (25%) of their non-food expenditure
on health.26 The high tobacco production was due to the assumption of the relationship between tobacco and other
foods.26 Consumers of tobacco spend less on food than non-consumers. Tobacco expenditure crowded out more consumer
durables, followed by foodgrains, healthcare, and education.?” As a complement, tobacco is often found in activities such
as smoking while drinking (tea/coffee/other beverages) or eating snacks. as well as during smoking activities after
eating.?8

Comparing ATP analysis showed a difference in the mean of ATP between men and women, among age groups,
education level, number of household members, and household expenditure. In addition, there was no difference in ATP
between occupation and utilization of FLHF and hospitals. The findings also showed that age, education level, number of
household members, occupation, household expenditures, and history of utilizing FLHF and hospitals were associated
with the WTP. The most significant factors influencing the WTP were age and utilization of FLHF and hospitals. These
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results are in line with a previous study in Sleman District, Indonesia, which showed that age and income level significantly
affected WTP.13 Another study showed a relationship between age, ATP, and food expenditure with WTP on outpatient
rates at a PHC in Banyumas District, Indonesia.l* Similarly, a study of WTP in Yogyakarta showed that income affected
WTP on NHI.29

Another study of ATP in the Public Health Care Insurance in Salatiga City showed that knowledge, attitude, beliefs
about the benefits of the insurance, family support, and support from community leaders/religious leaders were related
to willingness to become insurance participants.2® According to the ATP concept, the ATP for health services is the
expenditure for non-essential goods. The respondent's ability to determine the amount of BPJS contributions is highly
dependent on various factors ranging from sources of income to a collection of assets.? Meanwhile, if viewed from the
respondents’ level of expenditure, there is no relationship between the level of expenditure and the size of the selection
of BPJS contributions. This happens because, with different expenditure levels, respondents will naturally have different
interests that depend on various factors, including lifestyle and individual needs.3° Regarding WTP, a study on the informal
sector in Sierra Leone showed that living outside the city and working in agriculture were associated with decreased WTP
premiums.3! On the other hand, the maximum WTP is positively related to work.30

This study had several limitations. The first related to the possibility of bias when discussing the WTP. The
interviewer might influence the initial offer of WTP in terms of the amount of money contributed to the insurance
premium. Unsure respondents might consider the first offer as the appropriate price and may not want to increase it. The
subsequent bias was a hypothetical bias. This bias occurs when the respondent does not fully understand or accept the
interviewer's explanation or because the respondent does not want to answer the question seriously.32

Conclusion

The ATP of subsidized members from tobacco expenditure is higher than the minimum monthly insurance payment.
However, the WTP is lower than the ATP. Several subsidized members express their willingness to be non-subsidized.
Sex, age, education level, number of household members, occupation, household expenditure, and utilization of FLHF and
hospitals are associated with WTP. This implies that the subsidized members should be reviewed, especially among
smokers. Future studies should focus on the WTP among subsidized members transitioning to non-subsidized and the
methods to shift membership.
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Abstract

The COVID-19 pandemic has underscored the importance of preventive health protocols, especially for high-contact occupations, such as online motorcycle
taxi riders. However, adherence among these riders is inconsistent, particularly in economically constrained regions, such as Samarinda, a buffer zone for
Indonesia's new capital. This study examined the influence of supporting and hindering factors on COVID-19 protocol compliance. A cross-sectional design
was employed with 87 riders selected through quota sampling. Data were collected using structured questionnaires and analyzed using Spearman's rank
correlation to assess the relationships between influencing factors and compliance levels. Economic barriers, especially high personal protective equipment
(PPE) costs (46%), hindered protocol adherence, whereas supporting factors such as leadership and workplace-provided PPE showed no statistically impact
on compliance. This finding suggested that financial constraints were the primary barrier, outweighing institutional support. Therefore, targeted financial
assistance and strengthened public health policies are recommended to improve compliance. Enhancing community-level awareness and providing PPE
subsidies could reinforce adherence and reduce transmission risk in high-contact occupations.

Keywords: COVID-19 preventive, health protocol compliance, hindering factors, online motorcycle taxi riders, supporting factors

Introduction

The coronavirus disease 2019 (COVID-19) pandemic has posed unprecedented challenges to global public health,
necessitating the rapid adoption of preventive behaviors, such as mask-wearing, physical distancing, and frequent hand
hygiene, to mitigate virus transmission.! For online motorcycle taxi riders, who frequently interact with passengers and
the public, adherence to such measures is critical. In Samarinda City, Indonesia, where approximately 1,500 riders
operate, recent surveys show only about 60% compliance with health protocols, placing both riders and passengers at
risk.2 A key barrier to adherence is the high cost of personal protective equipment (PPE), including masks, face shields,
and sanitizers, which must be regularly replaced in high-contact jobs.2 This economic burden is worsened by a lack of
formal employment benefits, such as health insurance or PPE subsidies, leaving riders to cover these costs independently.
For many, meeting immediate financial needs precedes health expenses, indicating the need to explore how
socioeconomic factors affect preventive behavior in this high-risk, economically vulnerable group.

Online motorcycle taxi riders play a crucial role in urban mobility in the rapidly developing areas, serving as potential
vectors for virus transmission if health protocols are inconsistently practiced. Previous studies have emphasized the
importance of both economic and social influences on COVID-19 preventive behaviors across various occupational
groups, including high-contact professions.3-> However, limited research has focused specifically on online motorcycle
taxi riders, particularly in economically dynamic buffer zones such as Samarinda City.
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Promoting preventive behaviors among online motorcycle taxi riders involves understanding both supporting
factors, such as access to PPE, workplace policies, and social encouragement from community leaders, as well as
hindering factors, including financial burdens, limited resources, and competing social norms.26 This study used a
combination of self-reported data and direct observation to measure compliance, defining "preventive behaviors" as the
consistent use of masks, maintaining social distance when possible, and carrying hand sanitizer for personal use. While
awareness of COVID-19 risks is generally high among online motorcycle taxi riders, adherence remains challenging due
to external pressures, especially economic constraints that require prioritizing income over health expenses.26

In this study, supporting factors included access to PPE, company policies mandating health protocol compliance,
and social encouragement from workplace leaders. Conversely, hindering factors included economic pressures, limited
access to sanitation resources, and social norms that may not prioritize health protocol compliance. Research from Ghana
and Bangkok has shown that online motorcycle taxi riders with access to PPE and organizational support report higher
compliance, whereas those facing economic hardship tend to show lower adherence rates.1” This study was built on the
findings of the examination of these factors within Samarinda City, a buffer zone transitioning to Indonesia's new capital.
Unlike studies on other urban centers, this study highlighted how economic and environmental pressures in an emerging
capital zone influence pandemic compliance, providing insights specific to riders in this dynamic environment. By
comparing findings with urban riders in other socioeconomic settings, this research emphasized the importance of
targeted economic support to bolster compliance in high-risk, high-contact professions.

Although public health campaigns and government regulations have increased awareness, practical obstacles
persist, including high PPE costs, limited access to resources, and misinformation, particularly in settings where
economic pressures are significant.28 Previous studies on vulnerable worker groups emphasize that COVID-19
preventive behavior compliance depends on various factors, including knowledge, social support, and attitudes.>10 This
suggests that a multifaceted approach combining education, economic support, and workplace policies is critical for
achieving sustained preventive behavior.

While research on COVID-19 preventive behaviors across various worker groups is extensive, studies focusing
specifically on online motorcycle taxi riders are limited. Most research has targeted traditional taxi riders or urban
settings, overlooking the unique dynamics and socioeconomic pressures that online motorcycle taxi riders face in buffer
zones such as Samarinda City. This study aimed to fill this gap by examining factors that either support or hinder protocol
adherence in this high-contact occupation. This study explored the relationship between supporting and hindering
factors and adherence to COVID-19 preventive behaviors among online motorcycle taxi riders in Samarinda City. The
findings were expected to provide practical recommendations for effective public health interventions that address both
the socioeconomic realities and the high-risk nature of this workforce, ultimately contributing to broader efforts in
pandemic control.

Method

This study utilized a cross-sectional design to explore the association between supporting and hindering factors and
COVID-19 preventive behaviors among online motorcycle taxi riders in Samarinda City in November 2022. Samarinda
City was chosen because it is one of Indonesia’s largest provincial cities undergoing rapid urbanization, with a significant
population of approximately 1,500 online motorcycle taxi riders. This context intensifies the public health relevance of
compliance with the COVID-19 protocols in high-contact occupations.

A sample size of 87 riders was selected using quota sampling to represent the population. The sample size was
calculated to maintain a 95% confidence level and a 10% margin of error, allowing for practical data collection within
the scope of the study. Although a larger sample size would improve precision, the sample size was deemed sufficient to
observe meaningful patterns.

Data were collected using a structured questionnaire developed specifically for this study to capture the relevant
factors influencing COVID-19 preventive behavior adherence. The questionnaire was based on established research on
health protocol adherence and was modified for relevance to online motorcycle taxi riders. It included sections on
demographics, preventive behaviors, and supporting and hindering factors affecting compliance.! To ensure accessibility,
the survey was distributed electronically via Google Forms and shared through WhatsApp groups among riders.
Participation was voluntary, and all participants provided informed consent.

Spearman's rank correlation test was chosen for its suitability in assessing ordinal data without assuming a linear
relationship. Correlation coefficients were interpreted to indicate the strength (weak, moderate, or strong) and direction
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(positive or negative) of relationships, with coefficients close to +1 or -1 indicating strong associations and values near 0
suggesting weaker associations.3

To enhance the understanding of the study's purpose, procedures, and confidentiality measures, participants were
provided with a clear explanation before participation. Respondents were informed of the minimal risks involved, such
as potential discomfort in answering personal questions and benefits, including contributing to public health policies for
occupational safety. Informed consent was obtained digitally from each participant before beginning the survey.

Results

The average age of the respondents was 32.39+8.07 years, indicating a moderate age distribution among
participants. A high proportion of respondents (97.7%) demonstrated positive COVID-19 preventive behaviors,
reflecting strong effort among riders to comply with health protocols (Table 1).

Table 1. Respondents’ Characteristics

Variable Frequency %
Age (mean: 32.39+8.071 years)
<32 years 43 49.4
>33 years 44 50.6
Sex
Male 76 87.4
Female 11 12.6
Education level
Uneducated 1 1.1
Elementary school 6 6.9
Junior high school 6 6.9
Senior high school /vocational school 64 73.6
Higher education 10 11.5
Last education level
Low 13 14.9
High 74 85.1
Length of employment
<2.3 years 45 51.7
>2.3 years 42 48.3
Supporting factors
Low 55 63.2
High 32 36.8
Hindering factors
Low 47 54
High 42 46
Preventive behavior
Negative 2 2.3
Positive 85 97.7

Table 2 provides insights into COVID-19 transmission prevention behaviors among online motorcycle taxi riders.
Overall, the data reflects high adherence to recommended preventive practices, with most respondents consistently
engaging in behaviors such as maintaining physical distance (98.9%), wearing double masks (95.4%), washing hands
with soap (94.3%), and avoiding contact with infected individuals (94.3%). These findings demonstrating a strong
commitment to health protocols in this population. As shown in table 3, 38 respondents (43.7%) identified the high price
of PPE as a key barrier to adhering to COVID-19 health protocols. Other hindering factors included poor access to
handwashing facilities (25.3%) and limited government socialization efforts (24.1%). However, more than half of the
participants did not perceive these factors as major obstacles. These results suggested that the affordability of PPE
remains a substantial issue, potentially limiting compliance with preventive measures.
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Table 2. COVID-19 Transmission Prevention Behavior

COVID-19 Transmission Prevention Behavior Yes No
n=87 % n=87 %
Avoiding direct contact with others (such as shaking hands, touching, etc.) 77 885 10 11.5
Avoiding contact with people infected with COVID-19 82 943 5 5.7
Covering mouth when someone sneezes nearby 80 92 7 8
Not touching items that others have also touched (e.g., using non-cash payments, hanging items on a fence) 81 931 6 6.9
Wearing double masks (two masks/layered masks) 83 954 4 4.6
Using hand sanitizer when water and soap are unavailable 81 931 6 6.9
Washing hands with soap for 20 seconds 82 943 5 5.7
Avoiding crowds 81 931 6 6.9
Maintaining a distance of at least 1 meter from others when outside 86 989 1 1.1
Getting vaccinated (complete with 2 doses) 76 874 11 12.6
Regularly taking vitamins 77 885 10 11.5
Using a personal helmet 77 885 10 11.5
Wearing gloves 77 885 10 11.5
Regularly disinfecting a phone or vehicle 82 943 5 5.7
Regularly checking body temperature 78 89.7 9 10.3
Exercising regularly (5 days per week, 30 minutes) 86 989 1 1.1
Getting adequate sleep/rest 86 989 1 1.1
Table 3. Hindering Factors in the Implementation of Health Protocols by Online Motorcycle Taxi Riders
Yes No

Statement

n % n %
The price of masks, face shields, hand sanitizer, or other PPE is expensive 38 437 49 56.3
Difficulty in accessing handwashing facilities (water and soap) in the surrounding environment 22 253 65 747
Family or relatives do not provide support for implementing health protocols 16 184 71 816
Neighbors or the community do not provide support for implementing health protocols 16 184 71 816

Lack of socialization from the government or local COVID-19 task force regarding health protocol implementation 21 241 66 759

Access to hygiene facilities was also a challenge, albeit to a lesser degree. Approximately 25.3% of the respondents
reported difficulty finding handwashing stations with water and soap in their environment, highlighting a structural
barrier that could discourage regular handwashing, indicating that infrastructure gaps could discourage consistent hand
hygiene practices. Social support from family and community members appeared to be less problematic for most riders.
This condition indicated that most respondents did not perceive a lack of social encouragement as a primary barrier,
suggesting that family and community attitudes toward health protocols are generally favorable. Another notable barrier
was the perceived lack of government outreach or socialization efforts regarding health protocols. It highlighted a
potential gap in public health communication, as a more proactive approach from authorities could reinforce the
importance of health behaviors and provide additional motivation and guidance for compliance.

Table 4. Supporting Factors in the Implementation of Health Protocols by Online Motorcycle Taxi Riders

Yes No
Statement
n % n %
Supervisors or leaders set an example by implementing health protocols 82 943 5 5.7
There are penalties for not implementing health protocols 77 885 10 115
There have been COVID-19 cases in the surrounding environment 47 54 40 46
Health protocols are strictly enforced in the surrounding environment 77 885 10 115
Facilities to implement health protocols are provided at the workplace (temperature checks, masks, etc.) 80 92 7 8

Table 4 shows the factors influencing health behavior changes when adapting to new COVID-19 preventive habits.
The data indicated that leadership and workplace support significantly impact adherence to health protocols. "Leaders"
primarily refer to supervisors or coordinators associated with the ride-hailing platform or local operational team. These
may include team coordinators, platform representatives, or senior riders, who guide new riders on safety practices and
promote compliance with health protocols. Because riders are generally independent contractors, these leaders provide
support and guidance rather than traditional managerial oversight, emphasizing health practices without the authority of
direct supervision.

Penalties for non-compliance also served as a strong motivator, with 88.5% of riders acknowledging that sanctions
were in place for those who did not adhere to health protocols. This result suggested that enforcement mechanisms help
ensure that riders took preventive measures seriously. Access to workplace-provided facilities was another crucial
support factor, with 92% of respondents indicating that their workplace offers tools, such as temperature checks and
masks. This accessibility likely reduced barriers to compliance as riders could conveniently access essential protective

equipment, which can enhance their adherence to health protocols. Interestingly, only 54% of respondents reported
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COVID-19 cases in their immediate environment, which means that the presence of cases nearby was not a strong
motivator. However, this still represented the majority, suggesting that awareness of local COVID-19 cases might play a
role in reinforcing the importance of following health protocols.

Table 5. Relationship of Supporting and Hindering Factors with COVID-19 Prevention Behavior

COVID-19 Transmission Prevention Behavior

. - — Total .
Variable Negative Positive Sig.
n % n % n %
Supporting Factor
Low 1 1.8 54 98.2 55 100 1.000
High 1 31 31 96.9 32 100
Hindering Factor
Low 2 4.3 45 95.7 47 100 0.547
High 0 0 40 100 40 100

Note: The "high hindering-negative behavior" category contains zero respondents, leading to a zero-cell issue.

Table 5 shows the relationship between the supporting and hindering factors and COVID-19 prevention behavior.
Respondents with both low and high levels of supporting factors exhibited similarly high compliance rates (98.2% and
96.9%), respectively), with no statistically significant relationship (p-value = 1.000). Similarly, while hindering factors,
such as high PPE costs, were expected to decrease compliance, the analysis showed no significant relationship between
hindering factors and preventive behavior (p-value = 0.547). A zero-cell issue was identified in the "high hindering-
negative behavior" category, where no respondents with high hindering factors exhibited negative preventive behavior.
This issue reflected the limited variability in the dataset, potentially arising from high overall compliance among
respondents. Although this could suggest a resilience mechanism, it also limited the robustness of the statistical analysis.

Discussion

This study showed no significant relationship between COVID-19 preventive behaviors and supporting factors.
These results suggested that institutional support, such as leadership guidance and workplace-provided PPE, may not
strongly influence adherence among online motorcycle taxi riders in Samarinda City. While leadership modeling and
workplace-provided PPE were present, these measures alone did not suffice to drive compliance among economically
constrained workers, such as online motorcycle taxi riders. To meet the study's aim, it is necessary to examine
socioeconomic realities more critically. Riders expressed that workplace-provided PPE was sporadic or insufficient,
requiring them to purchase replacements independently. Additionally, leadership examples, while impactful in fostering
awareness, lacked reinforcement through tangible economic or policy support. Thus, riders perceived these supportive
measures as helpful but inadequate in addressing their fundamental financial barriers, such as high PPE costs.

In contrast to previous studies that emphasized the strong influence of supporting factors,13 the findings from
Samarinda City indicated that personal motivation and risk awareness were the primary factors in compliance. Practical
recommendations must incorporate mechanisms to reduce economic pressure, such as implementing PPE subsidies and
enhancing workplace provisions to complement existing institutional support. Policies promoting consistent PPE
availability at subsidized costs or free distribution at key ride-hailing hubs would address driver needs more effectively.
Moreover, targeted interventions that leverage community leaders or local organizations could amplify workplace efforts
and ensure more comprehensive support systems for riders.

Misinformation from social media occasionally leads to complacency, emphasizing the need for consistent public
awareness campaigns to maintain adherence to health protocols.6 The findings from the previous study align with this
study’s results that external support, without strong internal motivation or a high perceived risk of infection, may have
limited effectiveness. In Samarinda City, where rapid urban development influences socioeconomic dynamics, riders may
similarly prioritize economic needs, relying less on external cues or institutional support.

This study's findings further indicated that COVID-19 cases within the community and workplace-provided
resources alone were insufficient indicators of protocol adherence. These results are consistent with other research
findings emphasizing that social support and infrastructure provision can enhance compliance, but only when combined
with strong policy enforcement and individual motivation.11.12 In contrast, a study in Surabaya City, Indonesia, asserted
that compliance remains low without strict policies and substantial environmental support, even when COVID-19 cases
occur. This disparity suggests that policy rigor and perceived enforcement may play a more influential role in motivating
compliance than the availability of supportive resources.13 This highlights the importance of regulatory enforcement
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along with supportive measures to ensure consistent compliance. The implications of these findings underscore that
while workplace support, such as leadership modeling and access to PPE, can be beneficial, it is not sufficient to guarantee
adherence among riders. Consistent with the literature, these results suggest that individuals may lack motivation to fully
adhere to health protocols without robust policies and strong environmental support, even when COVID-19 cases are
prevalent around them.12.13

According to Social Cognitive Theory (SCT), behavior change is influenced by reciprocal interactions among
personal, environmental, and behavioral factors, suggesting that workplace support is part of a larger social context that
impacts adherence.1*1¢ The findings of this study suggested that SCT principles may not predictably lead to behavioral
change in settings where financial and personal motivations overshadow external support. Psychological and behavioral
interventions, along with company policies, could support compliance by fostering better health practices among riders.14
Supporting factors such as role modeling by leaders, implementation of penalties for non-compliance, exposure to local
COVID-19 cases, strict enforcement of preventive measures, and workplace facilities for health protocol adherence
belong to the environmental domain and can encourage new habit formation among online motorcycle taxi riders.15.16
However, the findings of this study suggested that these external supports may be insufficient in driving behavior change
among economically constrained populations without addressing personal and economic motivators.

Expanding on individual influences, recent studies has underscored the role of health literacy in adherence to health
protocols. Higher health literacy allows individuals to understand and act on health information effectively, promoting
preventive behaviors.1718 Interpersonal and community factors also play a significant role in shaping COVID-19
prevention behaviors. Research indicates that supportive environments, including family and community backing, help
stabilize and strengthen individuals' commitment to preventive actions.1920 This suggests that community-driven
interventions promoting social support and peer adherence may enhance compliance among online motorcycle taxi
riders.

Finally, psychological factors are crucial in motivating preventive behaviors. According to the Health Belief Model,
perceptions of susceptibility and severity influence preventive behaviors.2122 However, while perceived risk can
encourage adherence, supportive environments and behavioral modeling are necessary to sustain it. For riders, practical
support combined with effective risk communication may foster a balanced approach to preventive behaviors.

The relationship between supporting factors and COVID-19 prevention behavior is complex and involves individual,
interpersonal, and community interactions. Enhancing adherence among riders may require interventions that not only
provide workplace resources but also address personal motivations, psychological resilience, and social support
networks. Future strategies should adopt a multifaceted approach integrating economic support, health literacy
programs, and community engagement to foster sustained compliance in high-risk occupational settings. This approach
aligns with SCT's emphasis on addressing both internal motivations and external support to enhance preventive
behaviors in high-contact professions.

The analysis in this study revealed no significant relationship between COVID-19 preventive behavior and the
identified hindering factors. However, the zero-cell issue in the "high hindering-negative behavior" category highlights a
limitation in data distribution. This absence may reflect the strong self-efficacy and motivation among riders who
prioritize compliance despite economic barriers, such as high PPE costs. Alternatively, this may indicate insufficient
sample diversity, which could obscure meaningful relationships. While the findings emphasized the resilience of riders,
they also underlined the need for further investigation using larger and more diverse samples to avoid zero-cell issues.
Advanced statistical techniques, such as logistic regression adjusted for covariates (e.g., education level, years of
employment, and health beliefs), could provide deeper insights into the influence of hindering factors on preventive
behavior.

To address socioeconomic realities comprehensively, public health interventions must prioritize direct economic
support for this workforce. For example, government or corporate partnerships could establish financial assistance
programs or insurance schemes for riders, thus offsetting the costs of protective measures. Beyond economic relief,
education campaigns tailored to high-contact workers should integrate practical strategies for low-cost adherence, such
as reusable masks or hand hygiene practices using accessible resources.

Psychological factors play a crucial role in determining adherence to preventive measures, as demonstrated in
studies of perceived barriers and self-efficacy. A study in Sri Lanka found that individuals who perceive more barriers
are less likely to engage in preventive behaviors.23 Low self-efficacy is another major obstacle. An Iranian study
emphasized that individuals with lower confidence in their ability to follow preventive behaviors are less likely to comply,
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especially among those managing chronic conditions.24 Although these psychological barriers are significant, riders in
Samarinda City managed to prioritize COVID-19 protocols despite high PPE costs, possibly due to increased self-efficacy
and personal motivation.

In alignment with findings in similar settings, this study indicates that economic barriers are substantial. However,
they do not fully prevent compliance among high-risk workers. A previous study stated that although financial burdens
impacted online motorcycle taxi riders' health behaviors, many riders prioritized preventive measures when they
perceived the risks of COVID-19 to be high.2 In other words, enhancing riders' risk awareness and providing ongoing
health education could mitigate the impact of economic barriers on adherence. Conversely, these results differed from
studies emphasizing the detrimental impact of economic barriers on protocol adherence. This study showed that
Samarinda City riders continue to prioritize preventive behaviors, potentially due to strong personal motivation and self-
efficacy. It further revealed that while economic challenges, such as high PPE costs, act as hindering factors, they do not
entirely obstruct preventive behaviors. Although many riders considered PPE expensive, they still expressed intent to
follow health protocols, motivated by risk awareness and community protection.2526 This aligned with research showing
that higher health literacy, COVID-19 risk awareness, and workplace social support significantly enhance protocol
adherence.27.28

Adapting to new health habits involves adjusting individuals' behaviors and lifestyles to meet health protocol
requirements, especially for disease prevention. Research stated that various factors, such as health knowledge,
supportive behaviors, adherence to health guidelines, and family support, influence this adaptation process.z9-31
However, time constraints, work conditions, and negative perceptions of health measures can be hindering factors,
particularly in maintaining behaviors like handwashing.2532 Policies that support these behaviors, including
handwashing, are essential for sustaining public health.31

In contrast, studies indicate that strict policies and consistent enforcement are necessary for high compliance,
particularly when internal motivation is lacking. For example, a 2021 survey by Statistics Indonesia found that adherence
to mask-wearing and travel restrictions was largely due to government mandates, which required mask usage in public
spaces and promoted health education through mass media.”33 While social support and awareness are valuable, policy
enforcement is essential for consistent compliance, especially in urban and buffer zones, such as Samarinda City.

Additionally, SCT emphasizes the role of the social environment, including interactions with peers and customers,
in influencing adherence to health protocols. In this study, driver compliance may be affected by interactions with both
customers and peers, who can either reinforce or diminish the perceived importance of protocols. Riders who observe
compliance among peers are more likely to follow suit, while observing non-compliance may reduce their motivation to
adhere.l* Ensuring a supportive social environment with reliable and consistent health messaging is essential to
maintaining preventive behaviors among riders, particularly given social media's impact on perceptions.3* Social media
plays a crucial role in disseminating health information, particularly to younger populations, highlighting the importance
of accurate and consistent messaging. A previous study noted that higher education and supportive policies are
associated with better workplace protocol adherence, a strategy that could benefit ride-hailing riders.33

The strength of this study laid in its focus on high-risk, economically vulnerable riders in Samarinda City, which
provides insights into the specific hindering factors faced in this buffer zone. However, several limitations of this study
should be addressed in future studies. First, the zero-cell issue in the "high hindering-negative behavior" category
restricts the interpretability of the results, as no respondents in this group reported negative preventive behavior. This
limitation, likely stemming from the small sample size and high overall compliance, suggests that the findings may not
fully capture the relationship between hindering factors and preventive behaviors. Future research should address this
issue by increasing the sample size and ensuring greater variability among respondents. Second, the study did not adjust
for potential confounding variables such as education level, years of employment, and health beliefs, which may influence
the relationships between factors and compliance. The use of multivariable regression in future studies could provide a
clearer picture of these dynamics.

Despite these limitations, the findings offer valuable insights into the challenges faced by online motorcycle taxi
riders in adhering to COVID-19 protocols and suggest practical recommendations for addressing economic and
institutional barriers. Future interventions should address these hindering factors using a multifaceted approach that
includes economic support, such as PPE subsidies, enhanced health education, and consistent enforcement of protocols.
Combining economic support with public education and policy reinforcement in alignment with SCT principles may be
the most effective way to sustain preventive behaviors among online motorcycle taxi riders in similar high-contact, high-
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risk professions.

Conclusion

This study concludes that while online motorcycle taxi riders in Samarinda City demonstrate high levels of positive
attitudes toward COVID-19 preventive behaviors, economic barriers, particularly the high cost of PPE, significantly hinder
consistent adherence. These findings underscore the need for public health interventions to extend beyond awareness
campaigns and institutional support. Addressing socioeconomic realities through targeted economic assistance programes,
such as subsidized PPE distribution or financial relief packages, is critical for sustaining compliance among high-risk,
economically vulnerable groups. Moreover, strengthening workplace policies with tangible and enforceable measures,
such as guaranteed PPE provision, could enhance institutional support. By integrating these recommendations, this study
provides actionable pathways for pandemic control efforts, aligning its findings with the study's aim to offer practical
solutions. These interventions not only mitigate socioeconomic barriers but also foster a resilient, health-conscious
workforce capable of maintaining preventive behaviors in high-contact occupations.
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Abstract

Cardiovascular disease (CVD) is a major health concern for energy industry workers due to occupational risks. Digital health interventions (DHIs) offer innovative
strategies for CVD prevention in this high-risk group. This study aimed to explore the effectiveness and sustainability of DHI by incorporating behavior change
theories, behavior change techniques, and principles of persuasive system design. A literature review was performed using PubMed, Scopus, Web of Science,
and CINAHL databases to collect relevant information on interventions for CVD prevention among energy sector workers. The results indicated that while DHI
could improve physical activity, dietary habits, and medication adherence in the short term, sustaining these changes remained challenging due to intervention
fatigue, lack of ongoing support, and changing user engagement. To maintain long-term effectiveness, strategies including adaptive interventions, gamification,
social support, and iterative refinement based on user feedback are essential. Furthermore, employing a user-centered design approach and integrating DHIs
with existing health programs can further enhance sustained behavior change. In conclusion, DHI holds significant potential for CVD prevention in the energy
industry. However, its long-term success requires structured approaches, personalized strategies, and ongoing evaluation tailored to this unique occupational
setting.
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Introduction

Cardiovascular diseases (CVDs) are a leading cause of global morbidity, especially in high-risk occupations like
energy.! Compared to others, workers in the energy sector face elevated risks due to occupational factors such as high
stress, physical demands, and hazardous substance exposure.2 These factors, along with hypertension, high cholesterol,
obesity, smoking, and inactivity, elevate CVD risks among workers.3 Research shows that offshore workers experienced a
121.2% increase in major adverse cardiovascular events (MACE) risk over ten years, with their risk of suffering CVDs
rising from 9.2% to 20.4%, exceeding the high-risk threshold measured by the Framingham Risk Score (FRS).# A survey
conducted among oil and gas workers revealed a significant health issue, with 62.4% being overweight, 35.5% having
hypertension, 24.3% showing dyslipidaemia, and 3% with diabetes.5

The energy industry presents unique challenges for CVD prevention, including shift work,¢ disrupting circadian
rhythms, and limited healthcare access.3 The combination of hazardous substance exposure and intense physical demands
necessitates specialized preventive measures, with customized health promotion strategies to improve workers' health.”
Digital Health Interventions (DHIs) offer promising solutions to reduce the risk and prevent CVD in this sector through
remote, personalized support via mobile apps, wearable devices, and online platforms.8 The integration of artificial
intelligence and machine learning using the method is expected to enhance personalization and adaptation to workforce
needs.? For instance, the CV-PREVITAL study demonstrated significant improvements in cardiovascular risk scores
through mHealth applications over 12 months.10

However, despite much research supporting the positive outcomes of the approach, a previous study indicated
challenges in maintaining long-term DHI effectiveness in high-risk sectors.1! Moreover, even though DHIs have shown
success in reducing cardiovascular risk factors,8 their impacts are often diminished due to user attrition, intervention
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fatigue, and declining engagement.!? Among the available DHIs is the INTERCEPT program, which incorporates
wearables and telemedicine and has demonstrated feasibility in managing coronary heart disease risk.13 Nonetheless, its
application to the energy sector's unique challenges remains unexplored. The need for innovative approaches tailored to
the energy industry's distinct occupational settings, characterized by remote work locations, high-stress environments,
irregular shifts, hazard exposure, limited healthcare access, and workforce diversity. These challenges stem from the
complexity of integrating DHIs into existing systems, the need for continuous stakeholder engagement, and the technical
intricacies involved in their design and implementation. It is surmised that continuous innovation, adaptive
interventions, and sustained engagement strategies are essential for successfully implementing DHI programs in this
sector.

Method

Aliterature search was conducted from April to June 2024 using PubMed, Scopus, Web of Science, and CINAHL with
keywords like 'digital health interventions,' 'cardiovascular disease prevention,' and 'energy industry.” Reference lists
were manually reviewed for additional relevant studies. The term "reviewed manually" refers to the process in which
the authors carefully examined the reference lists of selected articles to identify additional relevant studies, ensuring a
broad and inclusive literature review. This manual review process was essential to ensure the inclusion of relevant
resources beyond the databases, including books, systematic reviews, and meta-analyses, which are often overlooked in
standard database searches.

This study followed a narrative literature review approach. Studies were selected based on relevance, peer-
reviewed publication, and alignment with the study objectives, focusing on diverse sources, including books, systematic
reviews, and meta-analyses, for comprehensive insight. A targeted search was conducted using relevant keywords in
major databases, and studies that provided significant insights into the effectiveness of DHIs in CVD prevention among
energy industry workers were included. This study targeted energy industry workers (oil and gas, renewable resources,
and utilities) and focused on DHIs for CVD prevention, including mobile apps, wearable devices, and online platforms.
Although no direct comparison group was used (the interventions were assessed without a separate, equivalent group
that received standard care or no intervention for comparison), this review considered studies that compared different
DHI approaches and varying levels of personalization. Instead, the outcomes of the interventions were evaluated based
on pre- and post-intervention measurements within the same group of participants.

Primary outcomes included both short-term and long-term effectiveness of DHIs in reducing CVD risk factors and
sustaining behavior change. This review included studies published since 2014 in peer-reviewed English journals,
prioritizing those that incorporate behavior change theories and implementation strategies in high-risk occupational
settings. Exclusions comprised narrative reviews, editorials, non-digital interventions, and studies lacking theoretical
foundations. A narrative synthesis was conducted to analyze theoretical underpinnings, identify literature gaps, and
provide recommendations for future research in DHI implementation for CVD prevention in the energy industry.

Results

Most of the selected literature did not specify the sex distribution; however, in studies that did, males slightly
outnumbered females, with approximately 48%-54% of participants being male. However, it is essential to note that such
demographic data can impact the applicability and generalizability of the findings, particularly in diverse workforce
environments like the energy sector. The age range of participants varied, with older adults (50+) potentially influencing
the implementation and effectiveness of DHI, particularly in high-risk sectors such as energy.

The framework for DHIs in CVD prevention was based on behavioral change theories, including the Transtheoretical
Model (TTM), Theory of Planned Behavior (TPB), and Social Cognitive Theory (SCT). These theories provide a framework
for understanding how behavioral change occurs and guide the design of interventions. TTM, also known as the Stages of
Change model, proposes that behavior change happens in a series of five stages: pre-contemplation, contemplation,
preparation, action, and maintenance. TTM has been applied to various health behavior interventions, including internet-
based exercise behavior changes by DiClemente et al. in 2020.14

In examining the effectiveness of DHIs for CVD prevention, various studies explored diverse aspects of intervention
design and user characteristics. Yardley et al. (2015) applied the Person-Based Approach (PBA) to understand user needs,
emphasizing principles that improve engagement and adherence, which are crucial for sustained behavior change.12
Similarly, DiClemente et al. (2020) based their interventions on TTM, focusing on the stages and processes of change,
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motivational readiness, and tailored interventions. Although specific sex and age information was not provided, the
study's approach highlights the importance of tailoring interventions to the individual's stage of change.14

Morren et al. (2021) conducted eHealth interventions in environmental behavior studies, noting that cultural
variations significantly influence the effectiveness of the TPB factors. The study did not specify sex or age data. However,
it highlighted how these factors can shape intervention outcomes, suggesting that cultural context plays a critical role in
the success of DHIs.!> Warner et al. (2020) focused on self-efficacy-based behavioral interventions, emphasizing mastery
experience, vicarious experience, verbal persuasion, and affective and somatic states. Similar to other studies, this study
did not specify sex or age, but these factors were identified as key to motivating participants and maintaining long-term
engagement.'6 Mair et al. (2023) examined DHI targeting non-communicable diseases (NCDs) and emphasized the
importance of credible sources, social support, prompts, graded tasks, goal setting, and human coaching in improving
intervention effectiveness. The study included adult participants aged 18 years and older, but did not provide specific sex
distribution.1”

Wang et al. (2019) proposed a holistic framework for theory-based DHIs, integrating behavioral theories, behavior
change techniques (BCTs), and persuasive system design (PSD), offering a flexible approach that can be tailored to the
unique challenges of the energy sector, such as shift work and high physical demands. Like other studies, no sex or age
data were provided, but the authors discussed how these frameworks can enhance the scalability and effectiveness of
DHIs.18 Van Gemert-Pijnen et al. (2018) focused on persuasive health technology interventions, with an emphasis on PSD
principles, including primary task support, dialogue support, system credibility, and social support. This study did not
provide specific details on sex or age, yet its findings suggest that these principles are vital for improving user engagement
and adherence to interventions.!® Xue et al. (2024) applied the Unified Theory of Acceptance and Use of Technology
(UTAUT) model to assess performance expectancy, effort expectancy, social influence, and facilitating conditions in DHIs.
The study involved participants with varied characteristics, but sex and age data were not specified, and it focused on the
acceptance of technology in health behavior change.2® Higgins et al. (2016) evaluated smartphone apps for health and
fitness in adults aged 50 and above, with a focus on goal-setting, rapid intention formation, self-monitoring, and feedback.
The study, which targeted older adults, offers valuable insights into how DHIs can effectively cater to this specific
demographic.2!

Sequi-Dominguez et al. (2020) investigated mobile health interventions for promoting physical activity and lifestyle
changes, with a study population consisting of 52% females. This study found that mobile-based interventions were
effective in significantly reducing BMI, blood pressure, and fasting glucose levels, highlighting the importance of tailored
interventions for diverse populations.22 Tong et al. (2024) also explored mobile apps, fitness trackers, and text message
interventions, with a study population comprising 46% females. This study emphasized the cultural fit, user engagement,
goal setting, and self-monitoring elements as key to promoting sustained health behavior change.23 Perski et al. (2017)
examined Digital Behavior Change Interventions (DBCIs) and found that the content, context, and behavioral target of the
intervention influenced engagement. This study included adults aged 18 years and older, but did not provide specific data
on sex distribution.24 Finally, Murray et al. (2016) assessed evaluation strategies for DHIs, focusing on scalability, usability,
engagement, cost-effectiveness, and sustainable implementation. This study did not provide specific sex or age data, yet
it underscored the importance of these factors in determining the long-term success of DHIs.25

The TPB, developed by extending the Theory of Reasoned Action, posits that behavioral intention is influenced by
factors like attitude toward the behavior and perceived social pressure (subjective norms) to perform or not perform a
behavior. This theory incorporates perceived behavioral control, which refers to the belief in one's ability to perform the
behavior that can influence both intention and actual behavior.1> Meanwhile, according to the SCT, an individual's
behavior results from the interplay of cognitive, environmental, and behavioral factors. A fundamental SCT construct is
self-efficacy, the belief in one's ability to organize and execute actions to manage prospective situations. The theory
suggests that by enhancing self-efficacy, one can facilitate behavior change.16 Mair et al. (2023) observed that using these
theories in internet-based behavior change interventions had a greater effect size, with TPB, TTM, and SCT being the most
commonly used theories.l” There are 82 behavioral theories that were classified into continuum and stage theories by
Wang et al. (2019).18

One of the prevalent issues with behavioral theories is that they often provide abstract guidance that cannot be
directly translated into concrete intervention techniques. This gap can be addressed using two common taxonomies
(Behavior Change Techniques (BCT) Taxonomy and Persuasive Systems Design (PSD) principles) frequently used in DHI

research. The BCT Taxonomy is a hierarchical list of 93 concrete BCTs, such as self-monitoring, goal setting, and action
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planning, which serve as an intervention strategy. In contrast, the PSD principles comprise 28 principles organized into
four categories (supporting task, dialogue, credibility, and social support) for designing persuasive digital technologies.1®
Wang et al. developed the "DHI Taxonomy" by integrating techniques from the BCT Taxonomy and overlapping principles
from the PSD model into intervention strategy categories. They also proposed the TUDER framework (Targeting,
Understanding, Designing, Evaluating, and Refining) to enhance comparability and evidence synthesis in DHI studies.
TUDER incorporates behavioral theories, established BCT taxonomies, and persuasive design principles, comprising four
key steps and two toolboxes: Behavioral Theories and the DHI Taxonomy for comprehensive DHI development.18

How individuals adopt new ways of doing things and use technology is critical to a successful DHI. The Unified Theory
of Acceptance and Use of Technology (UTAUT) serves as a comprehensive model in this domain. This model identifies
important determinants for technology acceptance and usage, such as performance expectancy, effort expectancy, social
influence, and facilitating conditions. These factors influence users' intentions to use technology and their actual usage
behavior. The DHIs can be developed to enhance these determinants so that the interventions seem helpful, easy to use,
and supported by peers and the organization.2?

Digital Health Intervention for CVD Prevention: Short-Term Effectiveness

To date, DHIs have shown promising short-term outcomes in the prevention of CVD through lifestyle modifications,
medication adherence, and risk factor control. Recent studies indicate that DHIs effectively promote physical activity,
improve dietary habits, and enhance adherence to medications among users.21-23 One study has demonstrated that
wearable technology, mobile apps, and online tools can lead to positive changes in physical activity levels, promote weight
loss, reduce blood pressure, and lower cholesterol levels.2!

Despite the considerable improvements in the short term, sustaining these positive changes in the long term remains
a challenge. Evidence from systematic reviews and meta-analyses highlights that DHIs, particularly those delivered
through mobile technologies, can effectively reduce key risk factors such as body mass index (BMI), waist circumference,
and blood pressure, as well as promote faster plasma glucose production in individuals with metabolic syndrome. These
technologies provide scalable, cost-effective, and accessible solutions by enabling personalized health support and
reducing reliance on traditional in-person care models.?2

Several factors contribute to the short-term success of DHIs, such as the novelty effect, where users are initially
motivated and highly engaged due to the intervention's newness. Early engagement is also influenced by user perceptions
of relevance and ease of use, as well as the integration of BCTs like goal setting and self-monitoring. A systematic review
in 2024 emphasized that interventions through mobile apps and text messages with features such as tailored feedback,
reminders, and culturally adapted content effectively improve user satisfaction and adherence in the short term.
Additionally, the intuitive design and real-time feedback of these technologies enhance user experience and foster initial
success in promoting health behaviors.23

Digital Health Intervention for CVD Prevention: Challenges in Sustaining Long-Term Effectiveness and Behavior Change

The application of DHIs to combat CVD faces several obstacles in terms of sustainability concerning user engagement
and long-term behavior change. The most critical obstruction is intervention fatigue, where, over time, users become less
motivated and engaged. Monotonous content and a lack of variety in engagement methods can further exacerbate this
fatigue.2* Another significant barrier is the absence of ongoing support. Consistent reinforcement is necessary for
continued engagement, yet most DHIs lack long-term support mechanisms. This includes limited follow-up sessions,
impersonal feedback, and insufficient access to health professionals.23

Personalization enhances engagement by addressing the specific needs and preferences of workers in the energy
sector, while intuitive, user-friendly interfaces ensure ease of use, which is crucial in high-risk occupational settings where
workers may have limited time or expertise to navigate complex systems. Conversely, poor design can cause frustration
and dropout.’?2 Social support boosts DHI adherence through peer, family, or professional involvement, fostering
motivation and accountability. However, DHIs face limitations, including short engagement duration, poor integration
with health systems, and insufficient real-time data analysis for personalized feedback, hindering long-term behavior
change.?5
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Discussion

To achieve long-term behavior change, DHIs must be adaptive and dynamic, as well as able to evolve in response to
user interactions and progress. A personalized feedback loop plays a central role in this approach by providing tailored
recommendations and adjustments as users progress.2¢ This necessitates the development of DHIs that can adapt over
time to align with the users' changing needs and circumstances. By continuously providing relevant and engaging content,
interventions are expected to become an integral part of users' daily routines, fostering sustained behavior change.2”

Gamification enhances engagement, particularly in high-stress environments like the energy industry, by utilizing
both intrinsic and extrinsic motivators, such as points, badges, and leaderboards. Gamification also provides motivation
by setting achievable goals, providing instant feedback, and acknowledging user achievements. These approaches
enhance user commitment, reduce attrition rates, and foster a sense of accomplishment as users track their progress and
earn rewards. This, in turn, will alter their perception, making them consider healthy behaviors not just necessary but
also enjoyable and sustainable.28

Gamification requires a structured approach for sustainable engagement, with the LIVE IT wellness program in
Canada as a successful mode. This program utilized a web-based platform to integrate gamified elements, including team
challenges, goal setting, leaderboards, and badges, alongside educational modules and biometric health assessments. The
initiative was rolled out gradually, beginning with an 8-week physical activity challenge (MOVE IT), followed by nutrition-
focused challenges (FUEL IT) and mental health activities (BALANCE IT). Employees were encouraged to participate
through a combination of intrinsic motivators, such as social connections, and extrinsic rewards, including branded items
and healthy competition. Key principles for workplace gamification include goal setting and feedback, where clearly
defined health goals and real-time feedback keep participants engaged and aware of their progress. For example, tracking
physical activity through pedometers or wearable devices was used in the LIVE IT program to enable participants to
monitor daily steps and compete against peers. The LIVE IT program reported that 76% of participants tracked their
activity on at least half of the days during challenges, illustrating the role of consistent tracking in maintaining
engagement.2?

Social support through teamwork and colleague interaction is crucial in the energy sector, as it fosters shared
responsibility for health outcomes, reduces isolation, and helps workers adhere to behavior change goals, especially in
remote and high-stress work environments. The implementation of online forums, group challenges, and peer mentoring
may create community engagement and shared purpose. These social elements, including family and colleague
involvement, are expected to foster sustainable behavior change by providing emotional support and reducing isolation
while making the whole process enjoyable. According to a previous study on the topic, the integration of DHI with
occupational health programs can be inferred to have the potential to enhance employees' well-being. Additionally,
collaboration with healthcare providers offers professional oversight and personalized care plans, which boosts the
credibility of interventions and supports long-term health outcomes.28

Continuous user engagement is critical for the sustained success of DHIs. Regular feedback mechanisms, including
surveys, focus groups, and user analytics, provide valuable insights into user experiences and preferences.3? By collecting
and acting on this feedback, DHIs can be iteratively refined to better meet the needs and expectations of energy sector
workers. Moreover, incorporating both quantitative and qualitative user input may enhance satisfaction and promote
long-term adherence to the intervention. Besides, addressing context-specific determinants is crucial to achieving
effective behavior change in this sector. Since factors such as shift work, activity levels, job demands, and the work
environment affect the feasibility and sustainability of health behaviors, DHIs tailored to these unique contexts are
necessary. Last but not least, organizational support, including leadership commitment, resource allocation, and
structural changes, plays a pivotal role in the successful implementation and sustainability of DHIs.7:31

The design and development of sustainable DHIs for workers in the energy industry must be guided by user-centered
design (UCD) principles. UCD focuses on meeting the needs, preferences, and specific contexts of users to create
interventions that are both effective and easy to use.32 For energy industry workers, this includes addressing unique
challenges such as shift work, high-stress environments, and physical demands. Involving workers in the design process
through participatory methods ensures that DHIs are tailored to their specific challenges and preferences, thereby
enhancing usability and promoting long-term engagement.

The incorporation of evidence-based content and BCTs using techniques such as goal setting, self-monitoring, and
feedback are systematically proven to influence behavior change and are critical for the effective implementation of

DHIs.1* For workers in high-demand settings like the energy industry, it is essential to select BCTs that can adapt to their
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specific work conditions to enhance the intervention's relevance and promote sustained behavior change over time.

Systematic frameworks and metrics relevant to a robust evaluation are crucial for assessing the long-term
effectiveness of DHIs. Frameworks such as RE-AIM (Reach, Effectiveness, Adoption, Implementation, and Maintenance)
and PRECEDE-PROCEED (Predisposing, Reinforcing, and Enabling Constructs in Educational Diagnosis and Evaluation -
Policy, Regulatory, and Organizational Constructs in Educational and Environmental Development) offer comprehensive
methodologies for evaluating public health interventions.33 These frameworks aid in assessing immediate outcomes as
well as the sustainability and scalability of interventions, which is particularly important for the dynamic and diverse
environments found in the energy industry.

Additionally, pragmatic approaches can be employed to evaluate and develop DHIs that are relevant to the evolving
global health discussions. Combining hybrid research designs with pragmatic trials provides valuable insights into the
real-world effectiveness of DHIs. Hybrid designs blend elements of both effectiveness and implementation research,
providing data on not only intervention outcomes but also the delivery process. Pragmatic trials, which evaluate
interventions under real-world conditions, are especially applicable to the energy industry, where DHIs must adapt to
various work environments and operational demands.3+

Data privacy, security, and ethical considerations must be prioritized during the design and implementation of DHIs.
Given the sensitivity of health data and the potential risks of misuse, strict measures are essential to protect user
information. Furthermore, compliance with regulations, such as the General Data Protection Regulation (GDPR), and
adherence to ethical guidelines for digital health research are essential.35 Key strategies to safeguard user data include
ensuring transparency, obtaining informed consent, and implementing appropriate data encryption protocols. By
upholding data privacy and ethical standards, DHIs will be able to build trust among participants and encourage sustained
user engagement.

Organizational readiness and stakeholder engagement are crucial for the successful implementation of DHIs in the
energy industry. Preparing an organization for change requires an understanding of its current capabilities, resources,
and the willingness of its members to embrace new interventions.3¢ Strategies such as forming an advisory committee,
conducting workshops, and facilitating regular dialogues to align the goals and expectations across all stakeholders can
foster a shared vision for the intervention. Bringing DHIs into the energy sector's workplace culture is important for long-
term success. To make this happen, it is necessary to follow a clear process that includes careful planning, implementing
the plan, and regularly monitoring its effectiveness. It is also essential to address any resistance and create an
environment that supports health programs.37 This process includes developing a clear vision, effectively communicating
the benefits of DHIs, and empowering employees to actively participate in the change process. By fostering a culture of
health and wellness, organizations create a supportive framework that makes DHIs more acceptable and sustainable over
time.

Meanwhile, adequate training and support systems for healthcare providers and facilitators must be implemented
in parallel with other approaches to ensure the effective implementation of DHIs. On top of that, ongoing support through
continuous education, peer support networks, and access to necessary resources ensures that healthcare providers
remain competent and confident in delivering interventions.3® This continuous support system is expected to maintain
the integrity and effectiveness of the DHI implementation for an extended period.

Many researchers believe that incorporating DHIs into current health promotion programs improves their
effectiveness and ensures long-term sustainability. This approach maintains consistency and aligns with broader health
promotion efforts within the energy industry. Working alongside occupational health services, wellness programs, and
external health agencies helps create a supportive environment that encourages behavior change and amplifies the reach
and impact of DHIs. This method builds on existing structures to strengthen DHI strategies and supports a more holistic
health promotion effort.

Compliance with regulatory and policy standards is a crucial consideration in implementing DHIs in the energy
industry. Ensuring data privacy, security, and adherence to legal requirements is crucial for maintaining trust among
employees and protecting their health information. Additionally, workplace policies that support the adoption and
sustainability of DHIs, such as participation incentives and clear data protection provisions, further facilitate the
successful implementation of these interventions. In brief, by adhering to guidelines like the GDPR and other ethical
standards, a secure and trustworthy framework for digital health research and interventions can be established between
an organization and its employees.35
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While DHIs hold significant promise for the energy sector, several limitations persist. First, there was a lack of
empirical studies that examined DHIs in the energy industry. Based on the literature review, most research focused on
the general population or other occupational settings, with no specific focus on addressing the unique challenges and
needs of the energy sector. This gap underscored the need for more industry-specific research to inform the development
of effective interventions. Second, there was a selection bias in current studies, where participants are typically more
computer-savvy, which limits the generalizability of findings. Additionally, there was an insufficient amount of
longitudinal data on the effectiveness of DHIs, which is crucial, as CVD is a chronic condition requiring sustained
intervention.

Furthermore, the diversity of cultures and organizational structures across the global energy industry presents an
additional challenge. The unique, high-stress, and high-risk nature of work in this sector, combined with frequently
remote and irregular working conditions, means that DHIs must be carefully developed to meet these specific needs. It
must be pointed out that although the principles and strategies discussed here have broader applicability in other high-
risk occupational settings, such as manufacturing, construction, or mining, the successful implementation of DHIs requires
consideration of industry-specific factors. To date, DHI implementation has encountered numerous challenges. For
example, platforms like District Health Information System version 2 (DHIS2) struggle to support collaborative work
environments, with failure resulting in configuration errors, delays, and inefficiencies in health data management.
Therefore, integration complexities with existing systems demand substantial resources and expertise.3?

Conclusion

DHIs show great potential for preventing CVD in the energy sector by leveraging user-centered designs, behavior change
techniques, and continuous engagement. Successful implementation requires organizational readiness, stakeholder
involvement, and integration with existing health programs while addressing industry-specific challenges such as high-
stress environments and irregular shifts. Future research should tailor DHIs for the energy sector, incorporating
wearables and Al, and conduct longitudinal studies on their long-term impact on CVD prevention. Ethical considerations,
cost-effectiveness, and scalability must also be prioritized to ensure sustainable impact. A comprehensive, user-centered
approach will enhance worker health and well-being in this demanding industry.
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Yossico Ria Wibowo*, Rina Djunita Pasaribu
Master of Management Study Program, Faculty of Economics and Business, Telkom University, Bandung, Indonesia

Abstract

Telemedicine in Indonesia has experienced significant growth since its introduction in 2014. The financing system is regulated independently by each platform,
leading to disparities in teleconsultation fees and medical incentives. This qualitative study, which involved a literature review and interviews with 33
participants, offered a health economics perspective on the implementation of telemedicine. The recommended teleconsultation fee ranges from USD 0.05 to
USD 2.54, with medical incentives set at USD 1,59-3.18 for general practitioners and USD 4.77-6.36 for specialists, using telephone or video calls as the
preferred means of teleconsultation. Although most patients and Indonesian Medical Association administrators generally agreed with these recommendations,
platform managers expressed reservations, particularly regarding the fees for specialists. Video calls were widely accepted as the preferred medium for
teleconsultations. This study concludes that the maximum recommended teleconsultation fee is USD 2.54, with minimum medical incentives of USD 1.59 for
general practitioners and USD 4.77 for specialists, and that the teleconsultation medium for making a diagnosis on the telemedicine platform is chat, with a
mandatory feature allowing optional use of video calls, which can be used according to the mutual agreement and adjustment of teleconsultation fees.

Keywords: health economics, medical incentives, teleconsultation fee, telemedicine

Introduction

The coronavirus disease 2019 (COVID-19) pandemic has altered the habits of Indonesian patients, shifting from in-
person visits to telemedicine consultations.! Centers for Disease Control and Prevention (CDC) analysis in January, as of
March 2020, stated that the number of telemedicine visits in the United States increased by 50% compared to 2019.2
Meanwhile, in Indonesia, telemedicine use increased by 44.1% in 2022 compared to 2021.3

The implementation of telemedicine in Indonesia refers to the Minister of Health Regulation Number 20 of 2019.4
This regulation does not regulate patient consultation fees, medical incentives for doctors, or teleconsultation media on
private telemedicine platforms.# This has led to significant disparity in teleconsultation costs and medical incentives.
General practitioner (GP) teleconsultation fees range from USD 0.5 to USD 4.45, while those for specialists range from
USD 1.59 to USD 22.24. The amount of health incentives received by doctors is 70%-80% of the teleconsultation fee,
depending on the platform.>

This study compared teleconsultation costs and medical incentives in Indonesia, based on gross domestic product
(GDP) per capita, as well as teleconsultation media, with global benchmarks from high-income countries, including the
United States, Australia, Belgium, Denmark, France, Germany, China, the Netherlands, and Singapore.®8 High-income
countries serve as the benchmark because Indonesia is classified as an upper-middle-income country by the World Bank.°

This economic evaluation of telemedicine is crucial for understanding its potential cost savings, improved patient

outcomes, and overall impact on the healthcare system.1? A previous study has primarily been conducted in developed
countries, focusing on the amount of patient fees and medical incentives.!! This study aimed to elaborate on the
perceptions of telemedicine users and healthcare providers regarding the amount of patient fees and medical incentives
relative to GDP per capita and the use of telemedicine modalities that fit the Indonesian culture. This information is critical
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for policymakers, healthcare providers, and insurance companies to make informed decisions on the implementation and
funding of telemedicine services.

Method

This study employed a qualitative approach, incorporating a literature review and in-depth interviews. The
preliminary literature review aimed to provide recommendations for the appropriate teleconsultation fee, medical
incentives, and types of teleconsultation media. In addition, in-depth interviews were conducted to determine whether or
not participants agreed with the teleconsultation fees, medical incentives, and teleconsultation media recommended
based on the results of the previous literature review, and the reasons behind their answers.

The First Stage: Literature Study and Gross Domestic Product Standardization

The determination of teleconsultation costs in Indonesia was conducted by comparing the ratio of teleconsultation
costs to GDP per capita with high-income countries, such as Australia, China, and Singapore (Table 1).1214 These countries
were chosen as comparators because patients, similar to the system in Indonesia, fully bore the costs of teleconsultation.
Based on this standardization, the ideal ratio of teleconsultation costs in Indonesia compared to GDP per capita was
1:100,000-50:100,000. Indonesia’s GDP per capita in 2023 was USD 4,919.7.2 Assuming this ratio was converted to USD, and
the ideal teleconsultation fee was USD 0.05 - USD 2.54 per session.

Table 1. Teleconsultation Fees Abroad, Gross Domestic Product per Capita, and Comparison of Gross Domestic Product per Capita with Teleconsultation Fees

Comparison of teleconsultation

GDP per capita fees with GDP per capita
C Auth Tel Itation F SD
ountry uthor (year) cleconsultation Tees Worl d(gam]( 2023 (standardized per 100,000 GDP
’ per capita)
Australia® Snoswelletal. (2022) USDO0.68-USD27.26 per session 63,487 1:100,000-43:100,000
China®® Xieetal. (2022) USD25 per session 50,030 50:100,000
Singapore“ Chuaetal (2022) USD20-USD40 per session 84,500.4 24:100,000-47:100,000

1USD =1DR 15,734 (currency per February 11, 2024)
The formula for ¢, comparison of GDP per capita with teleconsultation fees = teleconsultation fees x 100,000 : GDP per capita.

Medical incentives in Indonesia are formulated by comparing the ratio of medical incentives for GPs and specialists to
GDP per capita with high-income countries, such as the Netherlands, Denmark, France, and Belgium (Table 2).151¢ Based
on this standardization, the ideal ratio of GPs' medical incentives in Indonesia to GDP per capita is 6:100,000-60:100,000,
considering that Indonesia’s GDP per capita in 2023 was USD 4,919.7. The ideal ratio of specialist medical incentives in
Indonesia to GDP per capita is 27:100,000-621:100,000. Indonesia’s GDP per capita is USD 4,919.7.° If this ratio is
converted to USD (1 USD = IDR 15,734 based on currency per February 11, 2024), the ideal GPs medical incentive for
teleconsultation services is USD 0.35-3.05 per session, and the ideal specialist's medical incentive forteleconsultation
services is USD 1.39-31.65 per session. This figure reflects the Circular Letter from the Indonesian Medical Association
in 2013 regarding the reference rates for doctors' medical services, which stated that medical incentives for face-to-face
GPs were USD 1.59-3.18, and for face-to-face specialists were USD 4.77-6.36.17 Thus, therecommended medical incentives
for GPs are USD 1.59-3.18. and for specialists are USD 4.77-6.36.

Table 2. Amount of Medical Incentives in Various Countries
Country Medical Incentives (USD) GDP per capita (USD) Comparison of medical services provided by teleconsultation doctors with
(World Bank, 2023) GDP per capita (standardized per 100,000 GDP per capita)

Denmark® GPs: USD4.26-USD24.7 71,402 GPs: 6:100,000-35:100,000
Specialist: USD19.18-USD443.55 Specialist: 27:100,000-621:100,000
France'® GPs: 27.64 46,315 60:100,000
Netherlands'® GPs: USD5.81-USD23.25 61,769.7 9:100,000-38:100,000
Belgium® GPs: USD29.6 53,567 GPs: 55:100,000
Specialist: USD29-USD68.65 Specialist: 54:100,000-128:100,000

1USD =1DR15,734 (currency per February 11, 2024)
The formula for comparison of GDP per capita with medical incentives = medical incentives x 100,000: GDP per capita.
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The Second Stage: In-depth Interviews

This study employed purposive sampling, with 33 respondents divided into four groups: telemedicine patients (n = 15),
telemedicine doctors (n = 11), platform managers (n = 3), and administrators from the Indonesian Medical Association (n =
4). The inclusion criteria for this study were doctors who had provided teleconsultation services for at least 1 year,
patients who had used teleconsultation services for at least 2 years, individuals currently managing telemedicine, and
individuals currently serving as administrators of the Indonesian Medical Association. Participants were recruited until
the responses reached saturation, indicating that no new information was obtained.

Interviews were conducted online via video conference between April and May 2024 and lasted 30-45 minutes.
Patients were asked questions regarding teleconsultation fees and the use of teleconsultation media. Doctors received
questions about medical incentives and teleconsultation media. Telemedicine platform managers and administrators
of the Indonesian Medical Association received questions regarding teleconsultation fees, medical incentives, and the use of
teleconsultation media.

Participants were invited via short messages. Interviews were conducted after the researcher obtained participant
consent via short messages. The aim of this research, the purpose of the interview, the guarantee of data confidentiality,
and the rights and obligations of the participant were orally conveyed before the interview took place. Participants’
identities were kept confidential. This in-depth interview utilized an interview guide (as outlined in the supplementary
file “Interview Question Guide”), which could be tailored to the specific interview conditions. The interviews were
recorded and then transcribed verbatim. The interview transcripts were securely stored on a computer and could only be
accessed by the authors. Only the obtained information was used for publication. The authors used Miles and Huberman'’s
qualitative research analysis, which comprises three main stages: data reduction, data presentation, and conclusions.
Participants received compensation in the form of internet quotas.

Results
Participant Characteristics

This study examined teleconsultation fees, medical incentives, and the use of teleconsultation media. Patients shared
their views on fees and media, while doctors expressed their opinions on incentives and media. Platform managers and
the administrators of the Indonesian Medical Association addressed all three variables. The demographic data are
summarized in Table 3.

Table 3. Participant Characteristics

Characteristics Participants (n=33)
Age (years), mean (SE; range) 33 (6.2; 24-47)
Sex, n%
Female 9 (27%)
Male 24 (73%)
Domicile, n%
Bali 1 (3%)
Bekasi 1(3%)
Depok 1(3%)
Jakarta 21 (64%)
Balikpapan 1 (3%)
Palembang 1 (3%)
Surabaya 4 (12%)
Tangerang 3 (9%)
Category
Doctor 11 (33%)
Patient 15 (46%)
The telemedicine platform manager 3 (9%)
The administrators of the Indonesian Medical 4 (12%)
Association
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Table 4. Participant Details

Participant Characteristics

Age (years) Sex Domicile
Doctor 1 33 Female Bali
Doctor 2 34 Male Palembang
Doctor 3 34 Male Tangerang
Doctor 4 34 Male Tangerang
Doctor 5 31 Male Jakarta
Doctor 6 33 Male Jakarta
Doctor 7 33 Male Jakarta
Doctor 8 33 Male Jakarta
Doctor 9 31 Male Jakarta
Doctor 10 34 Male Surabaya
Doctor 11 33 Female Jakarta
Patient 1 33 Male Depok
Patient 2 40 Female Surabaya
Patient 3 47 Male Surabaya
Patient 4 45 Female Surabaya
Patient 5 33 Male Balikpapan
Patient 6 33 Female Tangerang
Patient 7 32 Female Jakarta
Patient 8 32 Male Jakarta
Patient 9 28 Male Jakarta
Patient 10 33 Male Bekasi
Patient 11 47 Male Jakarta
Patient 12 33 Male Jakarta
Patient 13 29 Male Jakarta
Patient 14 34 Male Jakarta
Patient 15 28 Female Jakarta
Platform manager 1 40 Male Jakarta
Platform manager 2 35 Female Jakarta
Platform manager 3 33 Male Jakarta
The administrators of the Indonesian Medical Association 1 49 Male Jakarta
The administrators of the Indonesian Medical Association 2 45 Male Jakarta
The administrators of the Indonesian Medical Association 3 44 Female Jakarta
The administrators of the Indonesian Medical Association 4 35 Male Jakarta

Teleconsultation Fee
Based on the previous literature review, the recommended teleconsultation fee is USD 0.05-2.54. All patients (100%)
agreed, finding it affordable, but also considered the impact on doctors’ medical incentives.

"Agree, [if the fee is] below USD 127, then it will be too cheap because it corresponds with the appreciation of the
knowledge obtained by the doctor who gives the service with a big effort. However, let the telemedicine doctor decide
whether they are willing to be paid at that price and give the best to the patients.” (Patient 1)

Platform managers agreed that the recommended fees were in line with current rates for GPs but deemed them too
low for specialists. Their fees are based on market surveys showing that Indonesians are willing to pay USD 0.95 for GPs
and USD 2.86 for specialists.

"Yes [1 agree] the price is still plausible for general practitioners, but for specialists, it is still underpriced. We conducted
a market survey and found that patients are willing to pay around USD 2.86 for specialists and USD 0.95 for general
practitioners. Therefore, we decided to apply one price in our platform, USD 0.95 for general practitioners and USD 2.86
for specialists.” (Platform Manager 2)

"l concur with the fee for the public. Standard teleconsultation fee in our platform is USD 0.95 for a general
practitioner and USD 3.18 for aspecialist.” (Platform Manager 3)

All administrators of the Indonesian Medical Association (100%) agreed that the recommended fees are accessible
to all, but emphasized the need for aremuneration system that reflects the doctors’ competence.

"Agree, it is very cheap so that it can cover all groups, but you need to think about how to calculate the doctor’s
remuneration. If the teleconsultation costs are that amount, the doctor cannot be paid that low.” (The administrators
of the Indonesian Medical Association 3)

76



Wibowo, et al. Health Economics Perpective on Indonesian Telemedicine Platform Practices: A Qualitative Study

"Agree. so far, there have been no clear regulations from the government regarding teleconsultation in Indonesia, so in
reality, the market is free to determine prices; it is necessary to think about appropriate prices for the doctors and the
patients so that they are mutually beneficial." (The administrators of the Indonesian Medical Association 4)

Medical Incentive

Based on the previous literature review, the recommended medical incentive is USD 1.59-3.18 for GPs and USD 4.77-6.36
for specialists. All doctors (100%) agreed. They view teleconsultations as equivalent to face-to-face consultations in
terms of professionalism and effort, and expect incentives equivalent to those in face-to-face practice.

"l agree, in my opinion, the medical incentives should just be the same [with regular visit], still, because doctors serve
patients according to each patient’s complaints.” (Doctor 1)

"Agree, because even though doctors are online, they also have to be on standby during online working hours; it is the
same as working in a hospital or clinic." (Doctor 2)

"l agree because our professionalism as doctors is no different when we meet patients in the clinic and in telemedicine.
Patients who come are treated according to their complaints. The medicine cannot be the same [for all patients]. If there
are patients who are allergic to medicine A, the medicine must be adjusted for the patient.” (Doctor 3)

All telemedicine platform managers (100%) disagreed with the medical incentive recommendations due to
misalignment with their business models. Platform 1 treats GPs as employees with fixed incomes and specialists as
partners with incentives and commissions, while platforms 2 and 3 consider all doctors as external partners. paid through
commissions.

"l disagree with the recommendation; it cannot be implemented on our platform. General practitioners who provide
teleconsultations on our platform are employees. We offer general practitioners a monthly salary of approximately USD
762.68. While specialists are partners, their medical services will be calculated per patient. Specialists have “standby
fees” for one day that are approximately USD 6.36-9.53, depending on the specialist. Then every time someone
consults, they get another USD 1.27 - USD 1.59." (Platform Manager 1)

"For medical incentives, the system is a 70:30 commission. The doctor gets 70%, so if our general practitioner’s
teleconsultation fee is USD 0.95, then the doctor gets USD 0.67 per session. Specialists charge the same consultation
fee of USD 2.86; therefore, the medical incentive received is USD 2 for each teleconsultation. If we have to increase the
medical incentives for doctors, but the teleconsultation costs are still not included in our system, I do not think they can be
included in our system.” (Platform Manager 2)

"Doctors on our platform are partners; before signing the contract, we have informed them of the medical incentives that
will be received, payment with a commission split of 80:20, 80% for the doctor. Our standard price for general
practitionersis USD 0.95 and for specialists USD 3.18." (Platform Manager 3)

Only 25% of the administrators of the Indonesian Medical Association agreed with the health incentive
recommendation, which aligns with the Indonesian Medical Association's 2013 Circular Letter. The remaining 75%
disagreed, arguing that the incentive recommendation is lower than the local rates. They proposed incentives of USD
6.36-7.94 for GPs and USD 15.89-25.42 for specialists per session.

“Remuneration should be based on the Circular Letter; there should be no difference in medical incentives between
teleconsultation and face-to-face doctors. Until now, there are no regulations regarding medical incentives for
telemedicine doctors; apart from that, the government has not differentiated the legal risks between telemedicine and
face-to-face doctors, so medical incentives should also be equalized.” (The administrators of the Indonesian Medical
Association 4)

77



Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal). 2025; 20 (Special Issue 1): 73-82

"So, in my opinion, it seems that if general practitioners and specialists are paid according to your recommendation, it is
too low, maybe around USD 6.36 to USD 7.94, itstill covers general practitioners, using the same benchmark as
examining patients at the polyclinic. For a specialist, in my opinion, itis around USD 15.89 - USD 19.07."(The
administrators of the Indonesian Medical Association 1)

“The telemedicine medical incentive of USD 6.3 6 for general practitioners and USD15.89 for specialists is
appropriate, it is adjusted the same as an offline doctor.” (The administrators of the Indonesian Medical Association 2)

“Actually, it should be the same as offline. In my opinion, a general practitioner is USD 6.36, and a specialist doctor should
be USD 27.24 up to USD 2542." (The administrators of the Indonesian Medical Association 3)

Teleconsultation Media
Based on the previous literature review, the recommended teleconsultation media are telephone or video calls. Most

patients (73%) preferred video calls for better interaction, fostering a personal connection, empathetic communication,

and more accurate diagnosis.

“Agree, I think video calls allow doctors and patients to interact directly, similar to meetings in a doctor’s office. This
creates a more personal relationship between the doctor and patient, allowing the doctor to better understand the
patient’s condition and provide the necessary emotional support.” (Patient 7)

"Agreed, it will increase diagnostic accuracy and make it easier for patients to explain symptoms." (Patient 15)

Some patients (27%) preferred chat or telephone over video calls for teleconsultation, favoring written records,
review of diagnoses, education, and prescriptions.

"l disagree because if you make a telephone or video call, there is no record, via chat, I can reread the diagnosis and

prescription.” (Patient 1)

Most doctors (67%) favored video calls because they enhance communication and allow the use of teaching aids for

better patient education.

"Agree, telemedicine in Indonesia should at least use video calls, so you can make direct observations regarding the
patient’s physical condition. Also, lactation counselor doctors can provide education using teaching aids." (Doctor 3)

"Agree, so that the patient can visually show the part they are complaining about, and the doctor can understand the
patient’s emotions.” (Doctor 4)

A minority (23%) of doctors preferred chat over video calls, as this approach allows simultaneous treatment of
multiple patients, matching offline practice earnings. They suggest adjusting the medical incentives for video call services.

"l disagree with telephone or video calls because usually at one time I can handle several patients at once by chat.”
(Doctor 9)

"Currently, I disagree with the use of video calls. We need to consider the amount of incentives, because telemedicine is one
source of income for doctors."” (Doctor 8)

All telemedicine platform managers (100%) disagreed with the use of video calls because patient surveys
showed a preference for chatting during work hours due to convenience and flexibility. Doctors also favor chat because it
allows them to serve many patients simultaneously.
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"From the patient’s side, they still prefer chat because sometimes they are consulted while they are working, during office
hours, or while taking a break. We have tried converting from chat to telephone, but most patients do not want to
because they are working. Just because of consumer behavior, it seems like video calls are not very suitable yet.” (Platform
Manager 1)

"We do not have videos. We have surveyed the patients and the doctors. Only 10% of patients want a video call with a
doctor, as they are nervous and must wear appropriate clothes. It is impossible to use a negligee to call a doctor like that,
right? Then, they sometimes forget what they want to say and ask. Well, that is a problem from the patient’s side. We also
conducted a survey with our doctors on whether they were willing to make video calls. They ask how much the fee is.
Because during video calls, it’s only one-on-one. If you do teleconsultation using chat, you can serve 3-4 patients at the
same time. If it is four patients, four times 45 thousand, that’s 180 thousand for me once I am online. If it is a video
call, how much do you want to pay? There is only one way. You cannot video call to serve many patients at the same
time. So we decided not to use video calls.” (Platform Manager 2)

A telemedicine platform is developing a video call feature with a booking system that requires at least one day’s
notice and higher fees compared to chat-based teleconsultation.

"We are currently developing video calls for teleconsultations, with a booking system at least one day in advance. We
developed this in response to several requests from patients. According to patients, consultations are limited to words
when chatting. The advantage of a video call is that it can show the condition of the disease and the doctor’s
explanation to the patient can be longer and wider. Currently, we are also determining suitable teleconsultation fees
for the video call feature; of course, the video call price is higher than chat.” (Platform Manager 3)

All administrators of the Indonesian Medical Association (100%) prefer video calls for teleconsultations because
they enable doctors to observe patients’ expressions and body language, and verify their identity.

"It is called teleconsultation; it is professional, the same as a face-to-face consultation at a polyclinic, so use the most
suitable video so that the patient’s smile and body language look like that, you know. So, ifusing chat and telephone, you
cannot see all of that." (The administrators of the Indonesian Medical Association 1)

"Actually, chat and telephone are very limited, because if we do anamnesis, we need body language, expressions, etc. We
usually have to make a video call, because we have to be able to see the patient’s expression, whether he provided correct
information regarding his condition. So if we just chat, we do not know who is chatting. Then, if we call, we do not know
whether it is really the patient, and so on. So, at least teleconsultation on the telemedicine platform should be a video
call." (The administrators of the Indonesian Medical Association 4)

Discussion

This study highlighted the agreements among doctors, administrators of the Indonesian Medical Association,
patients, and platform managers regarding teleconsultation fees, medical incentives, and the use of teleconsultation
media. Although the proposed fees are broadly accepted, they do not align with the cost structures of telemedicine
providers. Doctors and the administrators of the Indonesian Medical Association supported medical incentives that
comply with the 2013 Circular Letters; however, the current incentives were below professional standards. Patients
favored chat. The administrators of the Indonesian Medical Association and platform managers emphasized the
importance of video and telephone calls, prompting efforts to introduce video calls as an alternative teleconsultation media
modality.

The recommended teleconsultation fee of USD 0.05-2.54 has been agreed upon by patients, platform managers,
and the administrators of the Indonesian Medical Association as affordable for most Indonesians, in line with their
average wages. This indicated that the role of price is very important in attracting consumer interest.!8 According to
Statistics Indonesia data in 2021, most Indonesians worked as laborers, employees, or staff (37.02%).1° In 2023, the

average national
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wage was USD 184.31 per month, with the highest in the real estate sector (USD 306.34) and the lowest in the services sector
(USD 113.77).2° Based on the Pareto method, which allocates 80% of income to priority needs and 20% to savings,
teleconsultation costs are still included in the 20% allocation; therefore, in theory, it can be affordable for all levels of society.

Platform managers agreed that a medical incentive is suitable for GPs but not specialists on the grounds that market
surveys show people’s willingness to pay USD 0.32 for GPs and USD 2.86-3.18 for specialists. Participants agreed that fees
directly affected doctors’ remuneration and platform revenues, thereby emphasizing the need for a fair remuneration
system. Globally, South Korea and Taiwan use centralized National Health Insurance (NHI) systems to finance
teleconsultation.?! South Korea reimburses 80% of the cost, with additional incentives for special circumstances; Taiwan
offers high incentives for remote area services.?? Indonesia’s centralized NHI, managed by BP]JS Healthcare Security,
currently does not cover teleconsultation costs. However, funding for telemedicine was prioritized in the 2024 National
Budget Plan. Patients hope that BP]S Healthcare Security will cover telemedicine services entirely or, through cost-sharing,
that Indonesia can adopt best practices from South Korea and Taiwan by integrating teleconsultation into the NHI system
using an effective financing scheme and Health Technology Assessment to ensure quality, accessibility, and sustainable
funding.

The potential for high platform maintenance, advertising, and medical incentives should not be covered solely by the
teleconsultation fee. The calculated fee based on GDP per capita, the international telemedicine funding scheme, and the
agreement from the respondents indicated that the cost of telemedicine in Indonesia is not yet ideal. Therefore, this study
highlights the need for multiple revenue streams for regular platforms rather than cost-based pricing that burdens patients.

Doctors agree to medical incentives of USD 1.59- 3.18 for GPs and USD 4.77-6.36 for specialists; however, in reality, the
incentives received are much lower, specifically USD 0.67 for GPs and USD 2 for specialists per session. Two out of the
three platform managers disagree because the incentive fees were considered too high. Meanwhile, the administrators
of the Indonesian Medical Association recommended larger incentives, USD 6.36-7.94 for GPs and USD 15.89-25.42 for
specialists. However, this recommendation exceeded the medical service rates in Indonesia for GPs but is still more
appropriate for specialists than those in other countries: USD 1.39-31.65.17

The interview’s results showed a gap between the interviewees’ expectations and the field conditions. For this
reason, there is a need for a governmental role that allows doctors to earn a decent income without burdening patients.
Multiple sources of revenue should be leveraged to bridge the gap between the consultation fee and professional
incentives. Therefore, gaining a balance between adequate professionalism and alow financial burden of consultation.

Regarding teleconsultation media, in the United States, Australia, France, and Germany, telephone or video call
features are utilized during teleconsultations for diagnosis, follow-up, and therapy.23-27 Meanwhile, in Belgium, Canada,
Qatar, and Spain, apart from diagnosis and follow-up, teleconsultation via video call or telephone is also used for
emergency triage.283! In Indonesia, there were different opinions among the participants. Most patients and doctors
support the use of video calls for improved communication, but some prefer chat services due to their ease of access and
flexibility. Chat allows doctors to serve multiple patients simultaneously, although it risks compromising the quality of
service. All platforms support chat based on market surveys, whereas the administrators of the Indonesian Medical
Association recommend video calls as the optimal option for visual inspection. Video calls also have the potential to
increase doctor and platform revenues if special incentives accompany them. In Indonesia, teleconsultation in
telemedicine primarily uses the chat feature. Additionally, the trend in telemedicine use in Indonesia is to simplify the
process of obtaining sick permits, non-visual diagnosis, and medical prescriptions. These services can be facilitated
regardless of whether a previous doctor visit has occurred.> The government is expected to increase internet bandwidth
to support this feature. Integration with the One Health System is mandatory to ensure that chronic patient care
histories are maintained, thereby supporting social justice in telemedicine services in Indonesia.

This study served as a pilot for a larger study that aims to encourage policymakers, platform managers, healthcare
providers, and insurance companies to adopt multiple revenue schemes, thereby reducing the costs of teleconsultation
that patients often bear. A gap exists between financial capability and medical professionalism in the provision of medical
services in Indonesia. Based on the interviews, most doctors were willing to disband payments in return for medical
services. If such a practice is sustained over the long term, telemedicine in Indonesia will not become the primary service
channel for most doctors. This gap can only be filled if regulations support the need for multiple revenue streams as a
minimum standard for telemedicine.
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However, the teleconsultation media for making a diagnosis on the telemedicine platform primarily involves chat,
with a mandatory optional feature to use video calls, which can be used according to the agreement and adjustment of
teleconsultation fees for doctors who provide services via video call. Video calls may add to the operational cost of the
telemedicine platform. Based on the interviews, this step is currently being managed by some platform managers. The
video call feature is an additional revenue model for the platform. The use of paid video calls, multiple business models
offered by the platform, and external collaboration to provide services beyond teleconsultations can help alleviate the cost
burden on patients. Telemedicine connects doctors (supply), patients (demand), and partners (insurance, pharmacies,
laboratories, delivery services, and referral institutions). Currently, the platform’s revenue is obtained from patients in
the form of consultation fees (B), and the platform provides medical services (JM) to doctors. The doctor gives the
diagnosis (Dx) to the patient. In addition to income from patients, telemedicine revenue streams can also be generated from
insurance companies, pharmacies, laboratories, couriers, and other healthcare facilities, such as clinics and hospitals.32

This study was not conducted in-depth qualitative research involving opinions from BP]S Healthcare Security or employ
quantitative approaches; therefore, it limits stakeholders' ability to make informed decisions. However, this study served
as a pilot project to provide scientific insight into the comparison of ideal teleconsultation fees and incentives based on GDP
per capita. This research also suggests that, based on the GDP per capita ratio, multiple revenue streams for telemedicine
are mandatory to accommodate the wider economic gap in Indonesia.

Conclusion

Based on the GDP per capita ratio, the maximum teleconsultation fee on the telemedicine platform is USD 2.54, and the
amount of medical incentive on the telemedicine platform for GPs is a minimum of USD 1.59 and USD 4.77 for specialists. To
achieve this, governments and the private sector must collaborate to establish a minimum standard for the telemedicine
financing model, thereby decreasing the teleconsultation burden on patients and increasing the appreciation of
professionals.
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Abstract

Adolescent health problems such as stunting, attempted suicide, and tobacco use in Indonesia require attention. To address these challenges, the School
Health Unit Program, a school-based health initiative, aims to improve student health and academic achievement. This study examined the relationship between
human resources, teachers’ knowledge, facilities and infrastructure, financial resources, and the planning process for implementing the School Health Unit
Program in junior high schools in Boyolali District, Indonesia. A cross-sectional design was utilized, involving 50 junior high school teachers responsible for the
School Health Unit as respondents, with data collected through structured questionnaires. Multivariate logistic regression analysis revealed that financial
resources (p-value = 0.001; Exp(B) = 12.93; Cl = 2.878-58.060) and teachers’ knowledge (p-value = 0.028; Exp(B) = 6.67; Cl = 1.230-36.117) were related
to School Health Unit implementation. Schools with poor financial resources were over 12 times more likely, and teachers with a poor level of knowledge were
approximately 6 times more likely, to implement the School Health Unit Program suboptimally. It is recommended that teachers participate in training programs,
effective financial planning, and resource management to improve their capacity to manage the program more effectively.

Keywords: health budgeting, school health unit program, teachers’ knowledge

Introduction

Indonesian students face a myriad of health challenges.! Junior high school students aged about 13-15 years were
severely stunted (7.2%),stunted (18.5%), underweight (6.8%), and obese (4.8%).2 Malnutrition can cause organ function
to be disrupted,® while obesity in children can trigger non-communicable diseases in adulthood.* Another challenge
based on the results of the Global School Health Survey (GSHS) is thatthe percentage of attempted suicide increased from
5.54% in 20155t0 10.7% in 2023 among junior high school students.

Health is fundamental to education; therefore, poor health can have detrimental effects on students' school and
academic achievement. Schools offer students opportunities to acquire knowledge in various fields of education and
maintain good health throughout their lives.” Schools are also increasingly seen as important places not only to promote
long-term educational attainment but also to support the health and well-being of students.8

Schools are a strategic place to provide education and health initiatives to students.? Indonesia has a program called
the School Health Unit that became a health initiative in schools. The three core components of the School Health Unit
Program are health education, health services, and fostering a healthy school environment. These are supplemented by
the School Health Unit management.10 Several studies have shown that School Health Unit activities can improve the
health level of students,!! and play a role in delivering reproductive health information213 and obesity control.1* Healthy
school models can improve student health and well-being as well as academic achievement.!> Unfortunately, the
evaluation and monitoring of the implementation of this program are still weak.16 The evaluation conducted to assess this
program is called Sistem Stratifikasi UKS, and evaluates how the three core components of the School Health Unit Program
and their management are implemented periodically.1”
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Variations in the implementation of the School Health Unit across different regions in Indonesia highlight disparities
in quality and effectiveness. For instance, a study in a junior high school in Banyuwangi District, Indonesia, reported an
overall implementation score is 54%, categorized as sufficient, with health services scoring particularly low at 38.6%.18
In contrast, schools in Bandar Lampung City, Indonesia, demonstrated relatively better School Health Unit management,
though further coaching was needed to enhance program effectiveness.1?

The implementation of the School Health Unit in Indonesia faces several significant obstacles that hinder its
effectiveness, including inadequate infrastructure, insufficient training, and insufficient financial support. For example,
areas such as libraries and bathrooms often fail to meet health standards, which affects overall school hygiene.20
Additionally, teachers and school administrators frequently lack sufficient knowledge of School Health Unit management,
and training programs for the personnel are often inadequate, resulting in poor preparedness for emergency health
situations.?! Financial constraints also play a major role, limiting schools' ability to enhance the facilities and services.22
A previous study has highlighted the impact of well-structured policies and planning on the overall effectiveness of this
program, underscoring the importance of strategic planning in enhancing children's health outcomes through schools.23

A preliminary survey conducted by the authors at nine junior high schools in Boyolali District, Indonesia, found that
6 out of 9 teachers were unfamiliar with the evaluation of this program and had never participated in the training. Given
that Sistem Stratifikasi UKS serves as a key measurement tool for evaluating the program's implementation, this lack of
awareness suggests that many schools do not fully understand the extent to which they have implemented the program.
Initial findings also revealed that only 2 out of 9 schools actively managed the School Health Unit by empowering students
as health cadres. Some schools also reported that their budget planning was inadequate, although they expressed support
for the program’s sustainability. Although the data was not part of a formal, large-scale study, it serves as an early
indication of the current challenges in implementing this program. Additionally, the information from the Boyolali
District Health Office indicated that the implementation of this program is still not optimal.

Although the School Health Unit program has been implemented in Boyolali District as a part of the school initiative,
there remains a lack of quantitative research examining the factors influencing its implementation. This study aimed to
address this gap by analyzing the relationship between human resources, teachers’ knowledge, facilities and
infrastructure, financial resources, and the planning process as determinants in the implementation of the School Health
Unit in junior high schools of Boyolali District, Indonesia.

Method

This study employed a quantitative cross-sectional study design, where independent and dependent variables were
measured simultaneously at a single point in time. Quantitative research analyzed independent variables (human
resources, teachers’ knowledge, facilities and infrastructure, financial resources, and program planning) concerning the
dependent variable (implementation of the School Health Unit program). This study was conducted in Boyolali District,
Indonesia, from December 2023 to February 2024.

The target population consisted of 100 junior high school teachers, because they represented a critical intervention
period for adolescent health, aligned with the School Health Unit Program priorities, and allowed for a more feasible and
focused study. The sample population consisted of those responsible for the School Health Unit. The minimum sample
size was calculated using the Sample Size 2.0 software from the World Health Organization (WHO), with a 95%
confidence level, a 10% margin of error, and a proportion of 0.5. Based on these calculations, the minimum sample size
obtained for this study was 50. Simple random sampling was used. This study did not require ethical approval
beforehand, as it was observational and did not involve direct interventions or risks to participants. However, the study
adhered to ethical principles by obtaining informed consent from the respondents, maintaining anonymity, and obtaining
permission from the Boyolali District Education Office and the Faculty of Public Health, Universitas Muhammadiyah
Surakarta.

The questionnaire used to measure independent variables includes items such as human resources, teachers’
knowledge, facilities and infrastructure, financial resources, and program planning. Human resources were evaluated
based on the presence of teachers, active health cadres, and the involvement of parents in implementing the School
Health Unit Program. Human resources scores greater than 3 were categorized as "good" (coded as 1), and lower scores
were categorized as "not enough" (coded as 2). Teachers' knowledge was measured based on their understanding of the
main aspects of the program (health education, health services, and fostering a healthy school environment). Teachers’
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knowledge scores greater than 5 were categorized as "good" (coded as 1), and lower scores were categorized as "not
enough" (coded as 2). Facilities and infrastructure were assessed using indicators such as a dedicated School Health Unit
room, first aid medical equipment, administrative documents, sinks, separate beds for male and female students, and
health education materials. Facilities and infrastructure scores greater than 5 were categorized as "good" (coded as 1),
and lower scores were categorized as "not enough" (coded as 2). Financial resources refer to operational budgeting,
including sources of funds from the school and outside sources, adequacy, and whether budgets meet the needs. Financial
resources scores greater than 3 were categorized as "good" (coded as 1), and lower scores were categorized as "not
enough" (coded as 2). Program planning refers to the processes and steps taken by schools to compile, organize, and
implement School Health Unit activities. Program planning scores greater than 3 were categorized as "good" (coded as
1), and lower scores were categorized as "not enough" (coded as 2).

The implementation of the School Health Unit Program was measured based on the Sistem Stratifikasi UKS
measurement provided by the Indonesian Ministry of Health, including the implementation of health education, health
services, fostering a healthy school environment, and School Health Unit management. The questionnaire used to
measure the dependent variable (School Health Unit implementation) includes items such as the existence and use of
School Health Unit rooms, the availability of medical equipment, administrative documents, health counseling programs,
and student involvement as health cadres. Respondents were asked a series of yes/no questions. For each variable, the
individual item scores were summed to create an overall score for that variable. A higher sum of scores indicated a higher
level of knowledge, better financial resources, or a better planning process. The implementation of the School Health Unit
Program consisted of health education scores greater than 7.5, health service scores greater than 4.5, environmental
health scores greater than 12.5, and health management scores greater than 8 were categorized as "good" (coded as 1),
and lower scores were categorized as "not enough" (coded as 2). The results of good implementation are evident in the
success of carrying out all the main components of this program.

The validity test refers to the correlation table value of 0.361, with 47 valid questions out of the 57 questions posed.
Four questions were found to be invalid and were subsequently removed. In contrast, six invalid questions were retained
after rewording, as they were deemed relevant and important to ask. The reliability coefficient was 0.900 (>0.6),
indicating that the questionnaire is reliable. Data analysis used a multivariate logistic regression test with a 95%
confidence interval, and the data analysis tool used was IBM SPSS Statistics Version 30.0 (full version trial).

Results

Table 1 presents the demographic characteristics of the respondents, including age, working period, and managing
the School Health Unit period. Most respondents were teachers from public junior high schools in Boyolali District,
Indonesia, with an average age of 33 years. The respondents had less than seven years of work experience and less
than three years of experience in managing the School Health Unit. Most respondents had relatively recent tenure,
both at the school and in managing the School Health Unit. This indicated a significant potential for capacity
development or more targeted training opportunities.

Table 1. Respondents’ Characteristics

Numeric Characteristic Min-Max Mean + SD

Age 22-59 years 33.64 +10.79

Characteristic Category N %

Working period 12 24.0
>7 years 38 76.0
<7 years

Managing the School Health Unit period 12 24.0
> 3 years 38 76.0
< 3 years

Type of school
Public 29 58.0
Private 21 42.0

85



Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public Health Journal). 2025; 20 (Special Issue 1): 83-90

Table 2. Distribution of Independent and Dependent Variables

Variable n %
Human resources
There is an assignment letter for the teacher responsible for SHU 45 90.0
The teacher responsible for SHU receives an allowance 6 120
The teacher responsible for SHU receives a reward 2 40
The teacher responsible for SHU receives the same academic workload as 41 820
other teachers
Teachers’ knowledge
Have read SHU guidelines 18 36.0
Know three core components of SHU 20 40.0
Know health education 43 86.0
Know health services 49 98.0
Know the development of a healthy environment 33 66.0
Facilities and infrastructure
Dedicated SHU room 43 86.0
First aid medical equipment 50 100.0
Administrative documents 32 64.0
Sinks 17 34.0
Separate beds for male and female students 38 76.0
Health education media 28 56.0
Financial resources
Operational budgeting of SHU 44 88.0
Funding sources of SHU from school 38 76.0
Funding sources of SHU from outside 14 28.0
Budget adequate for SHU program 24 48.0
Funding sources can facilitate the development of the UKS program 23 46.0
Program planning
Create an activity plan 34 68.0
The teacher in charge receives SHU training 30 60.0
Cadres receive SHU training 25 50.0
Getting assistance from the Primary Health Care 50 100.0
Getting assistance from universities 12 24.0
Getting assistance from other institutions 12 24.0
The implementation of SHU
Health education 33 66.0
Health service 41 82.0
Environmental development 34 68.0
SHU management 32 64.0

Notes: SHU = school health unit

The analysis indicated that the implementation of the School Health Unit was well-established, particularly in
terms of facilities such as the availability of rooms (86%) and first aid equipment, as well as support from the primary
health care (100%). However, several aspects required further attention. Most respondents had official assignments
and basic knowledge of health services; however, their understanding of School Health Unit guidelines requires
improvement, as only 36% of teachers have read the guidelines. Operational funding, although available in most
schools, was perceived as insufficient by nearly half of the respondents. Furthermore, the low level of collaboration
with universities and other institutions presented an opportunity to strengthen the program.

Table 3. Bivariate Analysis Among Independent Variables and Dependent Variables
The Implementation of the School Health Unit

Variable Good Not enough Total p-value
n % n % n %

Human resources
Good 19 51.4 18 48.6 37 100.0 0.633
Not enough 5 38.5 8 61.5 13 100.0
Teachers’ knowledge
Good 21 61.8 13 382 34 100.0 0.011*
Not enough 3 18.8 13 81.2 16 100.0
Facilities and infrastructure
Good 9 75.0 3 25.0 12 100.0 0.069
Not enough 15 39.5 23 60.5 38 100.0
Financial resources
Good 17 81.0 4 19.0 21 100.0 <0.001*
Not enough 7 24.1 22 75.9 29 100.0
Program planning
Good 14 66.7 7 333 21 100.0 0.050*
Not enough 10 34.5 19 65.5 29 100.0
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The results of the bivariate analysis indicated that several independent variables had a statistically significant
relationship with the implementation of the School Health Unit. Teachers’ knowledge, financial resources, and program
planning have been shown to significantly contribute to effective implementation. Teachers with a high level of
knowledge support the effectiveness of this program’s implementation (61.8%), in contrast to teachers with less
knowledge (18.8%). Schools with good financial resources relate to good School Health Unit implementation (81.0%),
in contrast to those with insufficient financial support (24.1%). Thorough planning also increases the likelihood of good
implementation of this program. Schools that have good planning implement this program well (66.7%) in contrast to
those with insufficient planning (34.5%). Although human resources, as well as facilities and infrastructure, were
considered important, neither of these variables showed a significant relationship in this analysis.

Table 4. The Last Model of Multivariate Logistic Regression

Variable Sig. Exp(B) CI (95%)
Financial resources 0.001 12.927 2.878 - 58.060
Teachers’ knowledge 0.028 6.665 1.230-36.117

Reference Category: First (Good)

The results of the multivariate analysis showed that financial resources and teachers’ knowledge were related to the
implementation of the School Health Unit. The financial resources variable had the greatest influence, with an Exp(B) value
of 12.927, indicating that schools with poor financial resources are over 12 times more likely to have suboptimal
implementation of the School Health Unit compared to schools with good financial resources. The teachers’ knowledge
was also a significant determinant, with an Exp(B) value of 6.665, indicating that teachers with a poor level of knowledge
were approximately six times more likely to experience suboptimal implementation than schools with good teacher
knowledge. These findings emphasized the importance of investing in both aspects to strengthen the implementation of
the School Health Unit in schools.

Discussion

This study revealed that the variable most related to the implementation of the School Health Unit in junior high
schools in Boyolali District, Indonesia, was financial resources. Schools with poor financial resources had a 12.9 times
greater chance of having suboptimal implementation of the program. This study aligns with a previous study, which
states that the availability of financial resources is crucial for the successful implementation of the School Health Unit.
Financial resources allow school management to address both clinical and administrative requirements.?* A study
conducted in elementary schools in Jepara City, Indonesia, found that financial resources play a significant role in the
implementation of the School Health Unit. Schools receive funds from the government through the School Operational
Assistance Fund,?> supplemented by contributions from parent committees, which are used for basic program activities
such as initial medical treatment. However, the funds are often insufficient, especially in suburban schools, where
additional community support is necessary.2é

A comprehensive approach to the School Health Unit Program is also described in the Whole School, Whole
Community, Whole Child (WSCC) framework.2? This framework emphasizes the importance of synergy between
financial policies, school leadership, and community partnerships in creating a school environment that supports both
health and learning.2? Thus, adequate financial support not only enhances the availability of resources but also fosters
essential cross-sector collaboration that is critical to the success of school health programs.8 Prioritizing the budget
based on needs can help allocate resources more efficiently. Schools with limited financial resources must maximize
the available funds to achieve the greatest health impact for their students.2? In the context of school health programs,
urgent needs can be based on the current health issues in the school and what actions the school can take to address
those health problems. Utilizing technology is another way to achieve budget efficiency. Despite limited funding,
technology can lead to optimal health outcomes. For example, the eLearning initiative demonstrates that an online
health education program not only expands the reach of knowledge to parents and students in public schools but also
results in cost efficiency, as it is considered more practical and economical for the community.3?

This study also highlighted that teachers’ knowledge is related to the implementation of the School Health Unit.
Schools with poor teachers' knowledge had a 6.6 times greater chance of having suboptimal implementation of this
program. A previous study also found that a higher level of knowledge among teachers correlates with enhanced quality
and responsiveness of school health services.3! Similarly, another study emphasizes that teachers’ understanding of
school health policies is instrumental in implementing these programs and influences the overall efficacy of health
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services provided in schools.32 Teachers play a crucial role in the success of school health program implementation by
providing information, and by assessing and guiding students in health practices.33 A study in India illustrated that
when teachers possess robust awareness regarding topics such as oral health, they can better relay critical preventive
measures to students, thereby aligning with national policies that call for comprehensive teacher training in health
promotion.34 Teachers who understand the concepts of healthy lifestyles and relevant health issues can integrate this
knowledge into the learning process, providing students with practical guidance on adopting healthy habits.3>

A study conducted among public elementary school teachers indicated that teachers with more than one
qualification (particularly those with two qualifications) were found to have significantly better knowledge of school
health programs compared to those with fewer qualifications. Teachers aged 40 years and above demonstrated a
significantly better understanding of school health programs compared to their younger counterparts, possibly due to
their greater life and work experience.3¢ Also, teachers who are motivated to learn and implement health programs will
be more successful in integrating health topics into daily learning activities.3” To enhance school health program
implementation, it is recommended that training programs focusing on teachers' roles in promoting health within the
school community should be provided by the government and other stakeholders.38 For example, the “Choose Health
by Avoiding Tobacco” (CHAT) program, as implemented by Kankane et al, effectively educated teachers about the
dangers of tobacco use and encouraged them to adopt a tobacco-free lifestyle. The program included interactive
training sessions, motivational talks, and the promotion of tobacco-free school policies. It significantly improved
teachers' knowledge of tobacco control and motivated them to adopt a tobacco-free lifestyle.3?

An earlier study found that teachers who received online training, or a combination of online and in-person
training, demonstrated higher implementation fidelity, conducting more sessions and core activities than those with
no training. Higher implementation fidelity was associated with improved student outcomes, including reproductive
health skills, self-efficacy, and intention. Teacher training and coordinator monitoring were identified as key strategies
for supporting school-based interventions, even during public health emergencies and natural disasters.*? Schools with
less effective programs might face policy-related obstacles, such as unclear guidelines or insufficient enforcement
mechanisms, which could hinder program implementation. Regional cultural attitudes towards health promotion and
education also play a significant role, with communities that prioritize health more likely to develop and sustain
successful health programs.

Furthermore, there may be unexamined factors, such as the leadership styles of school administrators or the level
of parental involvement, that could influence the outcomes of this program. These aspects offer interesting avenues for
further investigation, and the authors suggested that future studies explore these potential variables to provide a more
comprehensive understanding of the factors influencing program effectiveness. This study provided valuable insights
into the determinants of implementing the School Health Unit, but several limitations should be noted. The cross-
sectional design, with a limited ability to establish causal relationships between variables, as data were collected
concurrently, makes it impossible to trace the temporal sequence of events. The limited sample size may affect the
generalizability of the findings to a broader population. To minimize bias and ensure the sample accurately reflects the
broader population, this study employed simple random sampling. This technique provided every individual with an
equal chance of selection, minimizing selection bias and preventing researcher preferences from influencing the
sample, thereby enhancing objectivity and fairness. Future studies should consider increasing the sample size to
enhance statistical power and provide more reliable and generalizable results. Adopting advanced sampling
techniques, such as stratified random sampling, could help ensure greater representativeness across different school
types and contexts. In addition, reliance on self-reported data could introduce response bias and compromise the
accuracy of the results, as it depends solely on the respondents' recollection. To address this issue, the questionnaire
provided specific instructions to focus on events within the past 12 months, thereby offering a clear timeframe to
facilitate respondents’ memory recall.

Conclusion

Schools with insufficient financial resources and inadequate teacher knowledge contribute to the suboptimal
implementation of the School Health Unit Program. Financial constraints often hinder schools from optimizing their
health initiatives. Improving teachers’ understanding of the School Health Unit Program guidelines is essential to
ensure the program is executed as intended. Training and capacity-building efforts must be consistently provided to

88



Umaroh et al. Determinants of School Health Unit Program Implementation in Junior High Schools of Boyolali District, Indonesia

teachers responsible for health-related activities in schools. Effective planning and budgeting should be
institutionalized at the school level to support sustainable implementation. Schools should also establish partnerships
with local health centers, universities, and other relevant institutions to enhance resources and technical support.
Stakeholder collaboration plays a vital role in strengthening school-based health interventions. Future policy
development should emphasize structured monitoring, clear evaluation tools, and dedicated budget lines for the School
Health Unit. Overall, a comprehensive approach involving financial, human, and institutional support is essential for
improving the health environment in schools.
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Abstract

Improving healthcare service quality required both technical and interpersonal enhancements through a personalized approach, as demonstrated by the “Duta
We Care” program at a Central General Hospital in Padang. This study aimed to evaluate the program’s effectiveness by analyzing patient feedback from
Google Reviews. A descriptive quantitative design examined 2,035 patient reviews from March 2013 to June 2024. Using NVivo 12 software, the data analysis
generated word clouds. The results showed that 68.20% of reviews received a 5-star rating, 9.48% a 4-star rating, 4.35% a 3-star rating, 2.27% a 2-star rating,
and 15.70% a 1-star rating. Words like “friendly,” “professional,” “fast,” and “good” frequently appeared, which highlighted patient appreciation for the program’s
interpersonal aspects. The “Duta We Care” program successfully raised patient satisfaction, evident from the increased ratings from 3.8 to 4.6. It was determined
that staff friendliness and professionalism played a key role in this improvement. However, complaints about waiting times and limited facilities suggested the
need for further operational and infrastructural enhancements.

Keywords: excellent service, Google review, patient satisfaction

Introduction

Quality healthcare services are an important component of the overall well-being of a society.12 For hospitals in
Indonesia, especially the Central General Hospital in Padang City, a national referral hospital, the challenge often lies in
balancing technical improvements with enhancing the interpersonal quality of care.34 Generally, such an issue is resolved
by embracing technology-based innovations across various sectors, including healthcare.5 However, the Central General
Hospital has taken a unique approach by launching the “Duta We Care” program in 2019. This program highlights the
importance of interpersonal interactions in healthcare by emphasizing empathy, clear communication, and attentive
patient care to showcase the lasting value of human connection.® The program was established as a public service
initiative led by nurses acting as service ambassadors.®

Established as a public service initiative, the program designates nurses as service ambassadors (duta) who are
specifically trained to strengthen compassionate, patient-centered communication.’ To qualify as a “Duta We Care”,
nurses must meet several criteria, including having a minimum of one year of clinical experience, demonstrating
consistent empathy and effective communication skills, and showing a commitment to sincere and professional service
delivery. They are also required to complete a structured training program in excellent service, which equips them to act
as change agents in fostering a culture of excellence and hospitality in hospital settings.”

Once appointed, these ambassadors actively engage with patients and their families to address concerns throughout
the patient’s hospital stay until discharge.” Their responsibilities include welcoming patients warmly, facilitating timely
resolution of service-related complaints, offering brief education on patients’ rights and responsibilities, and evaluating
the friendliness and communication effectiveness of hospital staff.67 These efforts are aimed at building a positive patient
experience and fostering trust and loyalty.67
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Despite positive outcomes since its implementation, such as higher patient satisfaction and fewer complaints,
research on the program’s effectiveness remains limited.67 Most studies tend to focus on technical improvements and
overlook the interpersonal and emotional aspects that are central to healthcare service programs.?? Additionally, it is
important to note that patient-centred practices vary among hospitals, and this situation underlines the need for research
that investigates how such programs operate within actual service settings.1° To address this gap, this study evaluated the
effectiveness of the “Duta We Care” program by analyzing patient feedback on Google Reviews. This direct insight into
patient experiences with the program aims to highlight strengths, identify areas for improvement, and provide empirical
evidence to support the further development of the program. The findings were also expected to guide other hospitals
when they consider similar approaches to enhancing patient-centered care.

Method

This study employed a descriptive design with a quantitative approach to analyze Google Review data and provide
patient perceptions. A total of 2,035 reviews from March 2013 to June 2024 were analyzed to generalize the perceptions
of patients and their families regarding the “Duta We Care” program. The inclusion criteria for this study included Google
Review data from March 2013 to June 2024 about patient interactions, excellent service quality, or the “Duta We Care”
program, written in the Indonesian language, as well as those with a star rating (1-5) to assess overall patient satisfaction.
Only one review per patient or family member per visit was included to avoid duplicate entries. The exclusion criteria
consisted of Google Review data written in other languages.

The “Duta We Care” program was officially launched in 2019 at Central General Hospital in Padang as an innovation
in excellent service delivery. It is a patient-centered initiative that assigns nurses and healthcare staff as Duta (service
ambassadors) who serve as role models for empathy, hospitality, and effective communication. To qualify as a Duta, staff
must meet several criteria: (1) a minimum of one year of clinical experience; (2) demonstrated skills in empathy and
patient communication; and (3) a strong commitment to sincere and professional healthcare service. They are also
required to undergo formal training in the principles of excellent service and interpersonal care before being officially
assigned as Duta.

To evaluate the impact of the program, the reviews were categorized into two time periods: before the
implementation of “Duta We Care” (March 2013 to December 2018), comprising 845 reviews, and after its implementation
(January 2019 to June 2024), with 1,190 reviews.!! Of 2,035 reviews, the departments/units mentioned were the non-
surgical installation, the maternity installation, the high care unit (HCU), the neurology unit, the pediatric unit, the internal
medicine HCU unit, the geriatrics unit, the intensive care unit (ICU), and the pharmacy unit. The data were manually
extracted from Google Review (https://g.co/kgs/js6qjnV) and converted into a CSV file for further analysis. NVivo 12
(licensed) was used to generate word clouds. Word cloud analysis was used to examine patient testimonials regarding
the "Duta We Care" program. This method created a visualization of the most frequently mentioned words in the data,
with larger words indicating higher frequency. The color of each word was inconsequential, but it was used because it
created a good visual. Through word cloud analysis, the most prominent keywords were easily identified, reflecting
patients' feedback about the program. This analysis simplified and visualized complex data, offering quick insights into
patients’ perceptions of the quality of care they received.

Additionally, a mind map was developed to interpret the underlying patterns and conceptual relationships in the
data, with a focus on aspects of excellent service valued by patients.1112 The analysis process involved several steps,
including open coding, categorization of keywords, and theme development. Patient satisfaction was analyzed using the
1-5 star ratings as a proxy for a Likert scale, where 1 indicated very dissatisfied and 5 indicated very satisfied. Two authors
independently coded the review data to ensure reliability and consistency. They initially worked separately, analyzing
the content based on a predefined coding framework and without discussing results with each other during the initial
coding phase. Their findings were then compared to ensure validity through consensus. To strengthen the credibility
of the analysis, data triangulation was conducted by comparing the results of the word cloud and mind map with
findings from existing literature on healthcare service quality.

Results

Table 1 describes patient satisfaction ratings for excellent service quality at Central General Hospital in Padang. It
revealed that 68.20% of total reviews received a 5-star rating (very satisfied), 9.48% received a 4-star rating (satisfied),
4.35% received a 3-star rating (fairly satisfied), 2.27% received a 2-star rating (dissatisfied), and 15.70% received a 1-
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star rating (very dissatisfied). Changes in patient satisfaction ratings for excellent service quality before and after
implementing the “Duta We Care” program are presented in Figure 1.

Table 1. Patient Satisfaction Ratings for Excellent Service Quality at Central General Hospital in Padang

Rating n (%)
1-star 319 (15.70)
2-star 46 (2.27)
3-star 89 (4.35)
4-star 193 (9.48)
5-star 1,388 (68.20)
Total 2,035 (100%)

Mean Rating
N w
Q
w
e

Before Implementation (<2019) After Implementation (2019-2024)
Implementation Stage

Figure 1. Changes in Patient Satisfaction Ratings for Excellent Service Quality Before and After the Implementation of the “Duta We Care” Program

Figure 1 shows that before the implementation of the “Duta We Care” program, the average rating was 3.8. However,
after the program was implemented, it increased to 4.6. According to the Google Reviews for the “Duta We Care” program,
service units were the most frequently discussed department. While this improvement may also reflect better clinical
services or staff performance, many reviews specifically highlight the helpfulness, empathy, and responsiveness of service
staff, key roles played by “Duta We Care” ambassadors. The frequent mention of service units further suggests that
interpersonal care, as promoted by the program, significantly contributed to the rise in patient satisfaction. Figure 2 shows
that the Non-Surgical Inpatient Installation received more attention than other units, such as the Maternity, High Care
Unit, and others. This result suggested a higher level of complexity and intensity of care in the Non-Surgical Inpatient
Installation, where patients have more specific needs, making it a primary focus for care.
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Figure 3. Word Cloud of Frequently Used Words in Patient Testimonials Based on the “Duta We Care” Program
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Figure 3 displays the word cloud of frequently used words in patient testimonials based on the “Duta We Care”
program. It reveals that the “Duta We Care” program at Central General Hospital in Padang received positive responses
from patients. In particular, the most frequently mentioned words were “friendly” (120 times), “professional”’ (90 times),
“quick” (75 times), and “care” (60 times). Figure 4 shows the excellent service conditions and patient experiences based
on testimonials for the “Duta We Care” program.

94



Alfitri et al. Google Review Evaluation of ‘Duta We Care” Excellent Service as a Featured Service at a Central General Hospital in Padang

Communicative doctors

Neurology unit Friendly nurses
Responsive service
Unclear queue

Pediactric unit —<
Resident doctors are less communicative

Central General Hospital X

\“‘— Internal medicine high care unit =————— Friendly nurses
Geriatric unit Friendly nurses
Intensive care unit Friendly nurses and doctors
Pharmacy unit === Unfriendly staff

Figure 4. Excellent Service Conditions and Patient Experiences Based on Testimonials for the “Duta We Care” Program

Figure 4 indicates that the Non-Surgical Inpatient Installation received the highest number of reviews, especially the
Neurology Unit (highlighting communicative doctors, friendly nurses, and responsive services), the Internal Medicine
High Care Unit (noted for friendly nursing care), and the Geriatric Ward (also praised for friendly nursing services). Most
reviews for this unit were positive, with commendations for the friendliness and professionalism of the staff and the
quality of care provided. However, some complaints about waiting times were noted, particularly in the neurology unit.

Data analysis also revealed positive feedback on the attitudes and skills of hospital staff, including doctors, nurses,
administrative personnel, and particularly the “Duta We Care” ambassadors. They were commonly described as friendly,
professional, and responsive, indicating that both clinical and non-clinical staff contributed to a positive patient
experience. Additionally, patients appreciated the facility's quality and effective communication. However, areas needing
improvement included long waiting times, limited medical equipment, and unclear information occasionally provided by
medical personnel.

Discussion

The results of this study suggested that the “Duta We Care” program implemented in Central General Hospital in
Padang has improved patient satisfaction. The improvement suggested that the program effectively addressed excellent
service areas, such as staff friendliness, professionalism, and service efficiency. These findings are consistent with
previous research that highlights the critical role of interpersonal interactions in healthcare. For example, a previous
study found that effective communication and emotional support from healthcare providers were strongly associated
with higher patient satisfaction scores in hospital settings.” Similarly, another study emphasized that provider empathy
significantly enhances patient trust and perceived quality of care, especially in high-contact services like inpatient care.
These similarities reinforce the notion that programs like “Duta We Care”, which prioritize empathetic and patient-
centered communication, can produce measurable improvements in patient experiences.!3 In both this study and the cited
literature, it is evident that enhancing the human aspect of service beyond technical or clinical improvements plays a
pivotal role in shaping patient perceptions and loyalty.

Data from Google Reviews, which served as the primary data source for this study, revealed positive patient
responses to the “Duta We Care” program. The frequent appearances of terms such as “friendly,” “professional,” “quick,”
and “good” underscored the importance patients place on the interpersonal aspects of excellent service. This result
suggests that a focus on friendly attitudes, professionalism among staff, and prompt service significantly contributes to
improving the patient experience at Central General Hospital in Padang. This positive feedback is consistent with the
literature showing that positive interactions and empathy from health providers can enhance overall patient
satisfaction.1213

Despite the program’s overall success in raising patient satisfaction, certain areas required further attention. For
instance, some patients complained about long waiting times, limited facilities, especially concerning the number of
medical equipment, and unclear communication from medical staff. These issues indicate that operational and
infrastructural improvements are still needed for optimal patient satisfaction.1415 Although the “Duta We Care” program
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excels in interpersonal areas, operational efficiency, and physical facilities development are required to improve the
overall excellent service quality comprehensively.

Additionally, this study also highlighted operational issues such as long waiting times and limited medical facilities,
which impact overall patient satisfaction. Long waiting times, a common issue in healthcare settings, not only affect
patient satisfaction but can also reduce the quality of care, as patients may experience delays in receiving necessary
treatment.1617 Potential solutions to this problem include implementing a more streamlined appointment scheduling
system, adopting digital queue management to minimize physical waiting times, and optimizing resource allocation by
analyzing peak times to ensure adequate staffing.!® Other than that, introducing telemedicine services is expected to
reduce in-person appointment demand and effectively shorten wait times for critical cases.1?

Meanwhile, the limited availability of medical facilities and equipment can be addressed through strategic
investments and partnerships to enhance resource availability. Hospitals might consider prioritizing equipment
purchases based on demand and operational needs or exploring collaborations with medical equipment suppliers to
ensure timely access to essential devices.20 Allocating the budget for infrastructure upgrades, particularly in high-demand
departments like neurology and high-care units, will also contribute to more effective service delivery.?! Furthermore, a
systematic approach that incorporates continuous feedback from patients and staff can help identify specific bottlenecks
in service delivery. Last, regular audits and process evaluations, supported by performance metrics, can ensure that
operational improvements are sustained over time.

This study’s findings had significant practical implications for hospital management. The “Duta We Care” program
can serve as a model for other hospitals that want to boost patient satisfaction through a high-quality service approach.
Given the program’s effectiveness, other hospitals may consider adopting similar strategies, especially those that need a
positive improvement in terms of healthcare professionals’ interpersonal skills, empathy, and responsiveness to patient
needs.22 To further enhance the program’s impact, hospital management must also address operational factors to reduce
waiting times and improve the available infrastructure. Besides, national healthcare quality policies should consider
integrating programs like “Duta We Care” to establish more patient-centred service standards. Ongoing evaluation and
context-based adaptations of such programs could significantly improve the healthcare system across different hospitals
in the country.23.24

Using Google Reviews as the primary data source for evaluating this program provided valuable insights. These
reviews offered direct perspectives from patients regarding their experiences and perceptions of service quality. After
analyzing over two thousand reviews, a comprehensive understanding of patient assessments of the “Duta We Care”
program has been obtained, discussed, and elaborated. This analysis was crucial in helping hospitals understand their
current service strengths and weaknesses from the patients' perspective so that they could make changes accordingly.

This study has several strengths. It provides a comprehensive overview of patient satisfaction after the
implementation of the “Duta We Care” program, using a large dataset of 2,035 Google Reviews to capture authentic patient
perspectives. The data reflects spontaneous feedback across various service units over time, offering real-world insights
into the program’s impact. Despite these strengths, some limitations exist. First, while operational issues were identified
(e.g., long waiting times), the study did not explore them in depth, as its focus remained on interpersonal service quality.
Second, although Google Reviews lack the structure of formal surveys, we applied strict inclusion criteria such as
relevance, language, and one review per visit to ensure data consistency. Third, potential selection bias was addressed by
including a large sample over an extended period, helping balance extreme opinions. Additionally, independent
dual coding and data triangulation with literature were used to strengthen validity.26-30

Furthermore, the absence of a comparative group or control makes it challenging to isolate the effects of the “Duta
We Care” program from other hospital-wide changes that may also influence patient satisfaction. To reduce selection bias,
future studies could combine data from different sources, such as internal satisfaction surveys, to capture more balanced
and diverse patient opinions. Reporting bias could also be minimized by using anonymous, structured surveys, allowing
patients to share feedback more openly and accurately.

Conclusion

This study demonstrates that the “Duta We Care” program has contributed to improving patient satisfaction at Central
General Hospital in Padang by enhancing interpersonal aspects of care, such as friendliness, professionalism, and
responsiveness of staff. Analysis of Google Reviews revealed a significant increase in satisfaction ratings following the
program’s implementation, along with recurring positive feedback related to service interactions. While challenges
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remain, such as waiting times and limited facilities, the program has shown potential as an effective model for patient-
centered service improvement. Moving forward, integrating regular patient feedback mechanisms and expanding the
program to other service units or hospitals could further enhance healthcare service quality and operational effectiveness
across Indonesia.
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Abstract

Healthy behavior among housewives is a crucial aspect of efforts to maintain healthy housing. This study aimed to analyze the relationship of socioeconomic
status (e.g., household income, level of education of family head and housewives, and family head’s occupation) and environmental health knowledge with
housewives’ behavior (e.g., vector control, waste management, home ventilation, cigarette smoking, and hand sanitation hygiene) in maintaining healthy
housing in the subsidized flats in East Jakarta, Indonesia. This cross-sectional study employed the two-proportion hypothesis test formula and a simple random
sampling method, recruiting 137 housewives for interviews. Data were analyzed via logistic regression to determine factors related to housewives’ behavior.
Analysis demonstrated a significant relationship of housewives’ level of education (OR = 2.883; 95% Cl = 1.339-6.209), the family heads’ level of education
(OR = 3.856; 95% Cl = 1.711-8.690), and housewives’ environmental health knowledge (OR = 2.687; 95% CI = 1.304-5.294) with housewives’ behavior.
Multivariate analysis demonstrated that the level of education of family heads and the environmental health knowledge of housewives were the dominant factors
influencing housewives’ behavior in maintaining healthy housing. The findings offer useful insights for planning and maintaining flats in other areas, considering
the growing number of residents.

Keywords: environmental health knowledge, health behavior, housewives, socioeconomic status

Introduction

Healthy housing is a complex system that goes beyond the physical structure of a home, encompassing the support
of mental well-being by offering a sense of security, privacy, and protection from external factors.! A healthy housing aims
to create a house that provides its occupants with security, comfort, and privacy.2 The World Health Organization has
identified factors (internal: physical, chemical, biological, and building factors; external: social factors) that influence
residence and health.12 Internal factors include being structurally sound, protection from the elements and excess
moisture, and facilitation of comfortable temperature, adequate sanitation and illumination, sufficient space, safe fuel or
electricity connection, and defense from pollutants, injury hazards, mold, and pests.2 Alternatively, external factors refer
to multifamily housing, high-rise housing, housing quality, and mental health.23

To date, regulations in Indonesia related to residential health are governed by the Ministry of Health Regulation
Number 829 of 1999, which concerns Housing Health Requirements. These regulations were subsequently updated by
Ministry of Health Regulation Number 1077 of 2011, concerning Guidelines for Indoor Air Health, and Ministry of Health
Regulation Number 2 of 2023, which pertains to the implementation of Government Regulation Number 66 of 2014
concerning Environmental Health. In addition, Ministry of Public Works Regulation Number 60 of 1992 outlines the
technical requirements for the construction of flats, which serve as the basis for planning, supervision, management, and
development of flats to improve the quality of life among residents. These requirements are also intended to ensure their
security, safety, health, and comfort.
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Several important aspects in the design of flats that support the achievement of these goals include ventilation,
lighting, building durability, water access, waste and wastewater management, and the building's floor area. The
maintenance of healthy housing is primarily related to the behavior of residents, particularly in terms of their health.
Specifically, health behavior refers to a personal attribute, characteristic, behavioral pattern, action, or habit related to
the maintenance, restoration, and improvement of health.5 It must be practiced at home to support the achievement of
access to a habitable and healthy home amid increasing population growth.! In line with its function, a house as a basic
need of humans denotes a decent place to live, a means of family development, a reflection of the dignity and honor of a
family, and an asset for its owner.57 This need continues to intensify and becomes increasingly important, as it provides
shelter and protection for its occupants with changes in demographic and climate conditions.18

Globally, 1.2 billion people, or 20% of the population, live in slums with uninhabitable housing quality.” This
condition can lead to health risks for occupants, which include diarrhea and tuberculosis.! In 2019, 1.53 million deaths
due to diarrhea were recorded worldwide, and 32.72% of these cases occurred in toddlers.® In addition, 3.8 million deaths
worldwide are due to indoor air pollution.! High housing density also caused 3,500 deaths per year in Europe as of 2016.1

As one of the largest cities in Indonesia, access to decent housing in Jakarta remained at 40% as of 2021.11 This
scenario is further exacerbated by the high cost of land and building materials, the heightened need for community
housing, and an increasingly narrow land area.l® As a result, this condition most affects people who belong to low
economic brackets.1911 In response to this problem, the government has built flats that can be rented at affordable prices
to rejuvenate slum areas in urban areas.!®12 This program targets low-income communities and accommodates
households affected by relocation. The establishment of these flats is expected to benefit low-income communities, as
mandated by Law Number 20 of 2011 concerning flats. However, the rental status of these flats induces low levels of
concern among residents regarding the housing and settlement environment.1314 Alternatively, the level of education and
knowledge of residents plays a major role in maintaining healthy housing.15

In 2017, the Jakarta Provincial Government surveyed 23 rental flats, with results demonstrating that 79.5% of
subsidized flats were allocated to relocated families.16 One of the subsidized flats was built for residents relocated from a
slum eviction site in the Ciliwung River basin area, and the residents may possess different characteristics. This study
aimed to investigate whether the level of socioeconomic status has a positive impact on the perception of environmental
health aspects among residents of the subsidized flat compared to their previous homes.1” The fact that subsidized flats
are mainly intended for low-income communities renders importance to socioeconomic status in assessing the quality of
housewives’ behavior. Additionally, the health knowledge of housewives affects the health of their families.!8 In other
words, the role of housewives is critical in maintaining healthy housing in flats.1? For this reason, this study is required
regarding the relationship between socioeconomic status and health knowledge with housewives’ behaviors toward
disease vectors, waste management, home ventilation, exposure to cigarette smoke, and hand sanitation hygiene in
maintaining healthy housing in the subsidized flat, in East Jakarta.

Method

This study used a cross-sectional design. Data collection was conducted from May to June 2023, in one of the
subsidized flats in East Jakarta, Indonesia. The Special Capital Region of Jakarta Provincial Government built this
subsidized flatin 2013 and inaugurated it in 2015. This flat consists of two towers (A and B), each with 16 floors. The total
number of units owned by this flatis 518, with Tower A having 19 housing units per floor and Tower B having 18 housing
units per floor. Out of the available units, 420 are allocated for relocation residents (mainly from Kampung Pulo, an ethnic
community region in West Java Province, Indonesia), and 98 are reserved for general residents. The floor area measures
30 m?, featuring the following facilities: two bedrooms, one bathroom, and a room that can be combined to serve as a
living room and kitchen. The rental fee is USD 18 for residents who are scheduled to relocate and USD 28 for general
residents (approximately 1 USD = IDR 16,340). These rates exclude water and electricity costs, which are directly charged
to the residents according to usage. The authors obtained official permission from the flat management (research permit
number 1634 /KL.03.03) before the data collection.

The population consisted of housewives residing in the subsidized flat, with inclusion criteria that included
housewives living in the flat for at least one year prior to 2023, who had to provide informed consent after being given a
brief explanation of the study. Meanwhile, the exclusion criteria were housewives who were unwilling to continue the
interview and those undergoing a lease extension to another person during the period from May to June 2023. The sample
was calculated using the two-proportion hypothesis test formula. The calculation used o 5% and B 10% and two
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proportions; P1 (63.4%) and P2 (34.2%), which were derived from a study on knowledge and health behavior and
conducted in Lampung Province.2? A minimum sample of 120 was obtained. To address sampling errors, this study
increased the minimum number of samples by 10% of the minimum number, resulting in a total sample size of 134.

As the flat complex features two towers (A and B), the sample size for both was proportionally determined according
to the number of housewives living in each tower. The results indicated that 69 and 65 housewives belonged to Towers A
and B, respectively. The authors conducted sampling on both towers using simple random sampling via the random.org
generator and used a sampling framework in the form of a list of residents obtained from the Flats Management Unit. The
data consisted of secondary and primary data. Secondary data included 518 occupied units, 598 family heads, 2,122
residents, and other supporting information obtained from the Flats Management Unit. Primary data were collected
through interviews with housewives selected as samples using a questionnaire.

The questionnaire in this study was divided into four parts: (A) Demographics: age of housewives’, number of family
members, and type of apartment residents; (B) Socioeconomic status: housewives’ level of education, family head’s level
of education, household income, and family head’s employment status; (C) housewives’ environmental health knowledge
such as disease vectors, waste management, home ventilation, exposure to cigarette smoke, and hand sanitation hygiene;
and (D) behaviors of housewives toward disease vectors, waste management, home ventilation, exposure to cigarette
smoke, and hand sanitation hygiene.

Prior to statistical analysis, the researchers processed the data using the following steps. Data on socioeconomic
status were based on the housewives’ level of education, the family head’s level of education, household income, and the
family head’s occupational status. Socioeconomic status was considered high if the housewife and family head’s level of
education was equal to or higher than junior high school, the household income was above regional minimum wage, and
the family head’s occupational status was employed. The Environmental Health Knowledge section in the questionnaire
consisted of 30 statements on disease vectors, waste management, home ventilation, exposure to cigarette smoke, and
hand sanitation hygiene, with the following response options: “do not know,” “wrong,” and “true.” The housewives' level
of environmental health knowledge was calculated based on the scores obtained. The responses of “do not know” and
“wrong” were given a score of 0, while “true” was given a score of 1, with a maximum score of 30. The median value of the
scores was then calculated to determine the categories of poor and good knowledge. Poor knowledge indicated a score of
less than the median, while good knowledge corresponded to a score that is more than or equal to the median. This
knowledge score was then converted into a value of 100 by dividing the median score for knowledge by 100 and
multiplying by 100%. In this manner, the overall knowledge value would be obtained by the conversion result of the
knowledge score calculation expressed in percentage units.

” o«

The "Housewife's Behavior" section in the questionnaire consisted of 20 questions on disease vectors, waste
management, home ventilation, exposure to cigarette smoke, and hand sanitation hygiene, with the following response
options: 0 = never, 1 = rarely, 2 = sometimes, 3 = often, and 4 = always. However, the score for the cigarette question was
calculated in reverse (4 = never, 3 = rarely, 2 = sometimes, 1 = often, and 0 = always). The maximum score was 80. The
median value of the scores was then calculated to determine the categories of poor and good behavior. A score below the
median indicates poor behavior, while a score equal to or above the median implies good behavior. This behavior score
was then converted into a value of 100 by dividing the median by 100 and multiplying by 100%. In this manner, the overall
behavioral value would be obtained through the results of the conversion of the behavioral score calculation expressed in
percentage units. Data were then analyzed using IBM SPSS Statistics 22 (free version). Descriptive analysis was conducted
to describe the dependent variable (environmental health behavior) and the independent variables (socioeconomic status
and environmental health knowledge) in the form of frequency distributions for each variable. The objective was to obtain
a description of the characteristics of housewives’ level of education, family head’s level of education, household income,
family head’s employment status, knowledge of environmental health, and housewives’ behavior. Statistical analysis was
performed using the Chi-square test and multivariate analysis with logistic regression to examine the relationship
between the independent and dependent variables.

Results
To facilitate the subsequent statistical analysis, the level of education among housewives and family heads was
grouped into two categories: below junior high school and equal to or higher than junior high school. This study recruited
137 housewives, most of whom had completed junior high school or higher (70.8%). The same results were observed for
101
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family heads. Of 137 family heads, most of them completed junior high school or higher (73%). This study demonstrated
that the average household income was USD 153.37, resulting in most respondents (86.9%) having a household income
below the minimum wage in the Special Capital Region of Jakarta Province (USD 300.75). Of 137 family heads, only 10
were unemployed. Furthermore, the level of education of housewives and family heads, household income, and family
heads' occupational status were then combined into a socioeconomic status variable consisting of two categories: low and
high. The results indicated that 123 respondents had low socioeconomic status (89.8%) (Table 1).

Table 1. Distribution of Respondents’ Characteristics

Variables n %

Housewives’ level of education (detailed)

Less than elementary school 6 4.4

Elementary school 34 24.8

Junior high school 35 25.5

Senior high school 54 39.4

Higher education 8 5.8
Housewives’ level of education (categorized)

<Junior high school 40 29.2

=Junior high school 97 70.8
Family heads’ level of education (detailed)

Uneducated 5 3.6

Less than elementary school 32 23.4

Elementary school 29 21.2

Junior high school 64 46.7

Senior high school 7 5.1
Family heads’ level of education (categorized)

<Junior high school 37 27

=Junior high school 100 73
Household income (detailed)*

USD 76.69 16 11.7

USD 76.69 to < USD 153.37 38 27.7

USD 153.37 to <USD 230.06 41 29.9

USD 230.06 to <USD 306.75 24 17.5

>USD 306.75 18 13.1
Household income (categorized)

<Regional minimum wage 119 86.9

=Regional minimum wage 18 13.1
Family heads’ occupation status

Unemployed 10 7.3

Civil/public servant 0 0

Private employee 32 23.4

Service provider (e.g., electronics device, cleaning service, security personnel, taxi 40 29.2

bike, and online driver)

Tradesman 34 24.8

Factory workers 19 13.9

Other (daily wager) 2 1.5
Family heads’ occupational status

Unemployed 10 7.3

Employed 127 92.7
Socioeconomic status

Low 123 89.8

High 14 10.2
Total 137 100

*) approximately 1 USD = IDR 16,340

Table 2. Distribution of Housewives’ Environmental Health Knowledge and Behavior

Variables n %
Housewives’ environmental health knowledge
Poor 56 40.9
Good 81 59.1
Housewives’ behavior
Poor 64 46.7
Good 73 53.3
Total 137 100

The environmental health knowledge of housewives was described using 30 statements related to disease vectors,
waste management, ventilation use, smoking behavior, and hand sanitation hygiene. The results for the knowledge
category were divided and grouped according to <median and =median scores. The median value of housewives’
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environmental health knowledge was more than or equal to 27 out of a maximum value of 30. If converted into a
percentage, the value of the environmental health knowledge among housewives has reached 90%, indicating that it is
good. Furthermore, the results highlighted that 81 housewives’ (59.1%) exhibited good environmental health knowledge.

The behavior of housewives was examined using 20 statements. The results of the knowledge category were then
grouped according to <median and =median scores. The median value of housewives’ behavior reached more than or
equal to 66 out of the maximum value of 80. If converted into a percentage, the value of housewives’ behavior reached
82.5%, categorized as good. Furthermore, the results indicated that 73 housewives (53.3%) exhibited good health
behavior.

The results of the statistical analysis emphasized significant relationships of housewives’ behavior in maintaining
healthy housing with housewives’ level of education (OR 2.89, 95% CI 1.34-6.21), family heads’ level of education (OR
3.86, 95% CI 1.71-8.69), and housewives’ environmental health knowledge (OR 2.69, 95% CI 1.30-5.29). Meanwhile,
although the study did not observe a statistically significant relationship between household income and family heads’
occupational status, the OR values were relatively high (OR = 1.90 [household income], OR = 2.87 [family heads’
occupational status]) (Table 3). Multivariate analysis demonstrated that, among the factors of socioeconomic status, the
level of education of family heads was the dominant factor related to housewives’ behavior in maintaining healthy housing
(adjusted OR: 3.39, 95% CI = 1.49-7.78). Another variable was housewives’ environmental health knowledge (adjusted
OR =2.25,95% CI = 1.09-4.67).

Table 3. Distribution of Housewives’ Behavior Based on Socioeconomic Status and Environmental Health Knowledge
Housewives’ Behavior

Variables Poor Good Total p-value OR
(95% CI)
n % n %

Housewives’ level of education

<Junior high school 26 65 14 35 40 0.006 2.88

2Junior high school 38 39.2 59 60.8 97 (1.34-6.21)
Family heads’ level of education

<Junior high school 26 70.3 11 29.7 37 0.001 3.86

2Junior high school 38 38 62 62 100 (1.71-8.69)
Household income

<Regional minimum wage 58 48.7 61 51.3 119 0.222 1.90

>Regional minimum wage 6 333 12 66.7 18 (0.67-5.40)
Family heads’ occupational status

Unemployed 7 70 3 30 10 0.125 2.87

Employed 57 44.9 70 55.1 127 (0.71-11.59)
Socioeconomic status

Low 58 47.2 65 52.8 123 0.760 1.19

High 6 429 8 57.1 14 (0.39-3.63)
Housewives’ environmental health knowledge

Poor 34 60.7 22 39.3 65 0.006 2.63

Good 30 37 51 63 72 (1.30-5.29)

Table 4. Socioeconomic Status and Environmental Health Knowledge Association with Housewives’ Behavior in Maintaining Healthy housing

Variables p-value OR (95% CI)
Family heads’ level of education
<Junior high school 0.004 3.39 (1.49-7.78)
Housewives’ environmental health knowledge
Poor 0.029 2.25(1.09-4.67)

Discussion

This study measured socioeconomic status based on the following variables: the level of education of housewives
and family heads, household income, and the occupational status of family heads. This indicator of socioeconomic status
was used to examine its relationship with housewives’ behavior. A previous study stated that socioeconomic status
influences a person’s level of insight into sanitation, environment, and housing.2? In addition, another study found that
socioeconomic status influenced indoor environmental quality.2! This study's results revealed that 70.8% housewives and
73% family heads had graduated from Junior High School or higher, 92.7% of the family heads were employed, but most
of the household income was less than the Special Capital Region of Jakarta Province's minimum wage (86.9%). These
variables were then combined and categorized, resulting in 89.8% of households having a low socioeconomic status.
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Housewives’ level of education was significantly associated with the housewives’ behavior in maintaining healthy
housing (OR = 2.88, 95% CI = 1.34-6.21). Housewives with levels of education below junior high school displayed a 2.88
times greater chance of having poor behavior in maintaining healthy housing. Family heads’ level of education also
exhibited a significant relationship with housewives’ behavior in maintaining healthy housing (OR = 3.86, 95% CI =
1.71-8.69), which meant that if family heads obtained a level of education below junior high school, then the chance of
housewives to display poor behavior toward the maintenance of healthy housing was 3.86 times greater. These findings
align with a previous study, which stated that the level of education plays a crucial role in improving public health.20 In
addition, another study identified a significant relationship between housewives’ level of education (below junior high
school) and their clean and healthy living behaviors (OR = 5.37).22 These findings were also in line with the theory that a
good level of education will determine a person’s ability to absorb information, make decisions, and behave.523

This study found that household income was not significantly associated with housewives’ behavior in maintaining
healthy housing (OR = 1.90, 95% CI = 0.67-5.40). Although not significant, the OR value was relatively high, which could
be interpreted as follows: a household with an income less than the minimum regional wage has a 1.90 times greater
chance of housewives adopting poor behaviors in maintaining healthy housing. A previous study has pointed to a
relationship between income and the health behaviors of housewives. The reason is that income is part of the social
determinant of health; therefore, income also influences behavior.24

The occupational status of family heads was not significantly associated with housewives’ behavior in maintaining
healthy housing (OR = 2.87; 95% CI = 0.71-11.59). Although not significant, the OR value was also relatively high.
Housewives whose family head’s occupational status was unemployed obtained a 2.87 times greater chance of adopting
poor behaviors in maintaining healthy housing. According to a previous study, occupational status influences household
income.23 Moreover, income is part of the social determinant of health which can influence health behavior.2* In other
words, occupational status has an indirect influence on health behavior.

Socioeconomic status and the composite of variables (i.e., housewives’ and family heads’ level of education, family
heads’ occupational status, and household income) were analyzed into poor and good behavior. The results of statistical
analysis for the composite variable were poor, given that no significant association was noted between housewives’
behavior in maintaining healthy housing and a low OR value. Thus, this study inferred that the composite variable was
insufficient for analyzing its relationship with the housewives’ behavioral variables. Knowledge is the result of sensing a
particular object so that someone becomes aware. Without knowledge, people will make decisions based on a
foundation.25 Knowledge is closely related to the level of education. As such, good education can influence one’s decision-
making. Additionally, good education influences the acceptance of proposed health interventions.2? Therefore, high levels
of education could lead to the easy absorption and practice of materials related to increasing capacity and knowledge.

In this study, the factors examined to assess housewives' environmental health knowledge included disease vector
control, waste management, use of ventilation, indoor smoking behavior, and hand sanitation hygiene behavior. The
housewives generally exhibited good environmental health knowledge, with a knowledge score conversion percentage of
90%. Moreover, the proportions of housewives with levels of education above or equal to junior high school (70.8%) and
environmental health knowledge that belong under the good category (59.1%) were the largest. The results demonstrated
that environmental health knowledge was associated with housewives’ behavior in maintaining healthy housing (OR =
2.63,95% CI = 1.30-5.29). Housewives with poor environmental health knowledge were 2.63 times more likely to exhibit
poor behavior in maintaining healthy housing. This can be supported by the experiences of others or knowledge obtained
from the respondents, which aligned with the components of the Health Belief Model, specifically perceived benefits.
According to the theory, perceived benefits are a result of actions taken.> In addition, another study supported these
findings, stating that environmental health knowledge plays a significant role in maintaining environmental health.1?

Studies on this topic were relatively scarce. Most studies have been conducted in settlements and focused on the
condition of units, not assessing socioeconomic status, environmental health knowledge, and health behavior in
subsidized flats from public and environmental health perspectives, as this study does. In addition, studies conducted in
subsidized flats primarily focus on assessments in the fields of economics, social sciences, and engineering, particularly
civil engineering and architecture. This study had several limitations, including the difficulty of finding articles that
examine similar variables. Therefore, in compiling the study, the authors referred to articles that are most closely aligned
with the current context: clean and healthy living behaviors. Conversely, this study analyzed self-reported data,
particularly on behaviors, which were prone to social desirability and recall bias. Another limitation was the sample size
calculation, which only partially justified the effect size or power assumption. This study did not account for potential
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confounding variables, such as cultural factors and access to healthcare services, which could also influence behavior.
Therefore, measuring cultural factors, access to health services, and other confounding factors associated with
housewives’ behavior in maintaining healthy housing should also be considered in the future studies.

Conclusion

The education level of family heads and the environmental health knowledge of housewives were key factors influencing
housewives’ behavior in maintaining healthy housing in the subsidized flat in East Jakarta, Indonesia. The Flat
Management Unit should offer counseling programs to enhance housewives' knowledge of environmental health,
considering local conditions like flat infrastructure, accessibility, and socioeconomic factors. The need for strict
enforcement of facility maintenance to ensure a quality living environment also needs to be emphasized. This study offers
useful insights for public health efforts in developing and managing other flat housing areas amid growing urban
residency. Further research is required to assess other related variables that influence housewives’ behavior in
maintaining healthy housing, including factors of socioeconomic status and environmental health knowledge, among
others, by creating specific and in-depth interview questions.
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Abstract

Excessive workload, lack of rest, poor diet, stress, and insufficient physical activity are some contributing factors to a high risk of noncommunicable diseases
(NCDs) for lecturers. This study aimed to develop a predictive model for the risk of NCDs among lecturers at a private university in Jambi City, Indonesia. A
cross-sectional design was used, and the sample included 93 lecturers who met the inclusion criteria. The independent variables were workload, rest pattern,
diet, physical activity, stress, smoking, and family history. The dependent variable was NCDs (hypertension or diabetes mellitus), measured through interviews
based on a doctor's diagnosis. Data analysis was performed using Cox multivariate regression analysis. The proportion of NCDs among the lecturers was
25.8%. The factors associated with NCDs include workload, rest patterns, and family history. Lecturers are advised to adopt preventive behaviors, and
universities must implement early detection of NCD programs to foster health-promoting environments.

Keywords: lecturer, noncommunicable diseases, rest pattern, university, workload

Introduction

Noncommunicable diseases (NCDs) are chronic due to their prolonged duration and gradual progression. In 2018,
the World Health Organization (WHO) reported that approximately 71% or 41 million of the 57 million deaths worldwide
occurred, with a prevalence of cardiovascular disease (44%), cancer (22%), chronic respiratory diseases (9%), and
diabetes (4%).! The Indonesian Ministry of Health stated that the occurrence of NCDs in Indonesia was 69.91% in 2019.2
According to data from the 2018 Indonesian Basic Health Research, the prevalence of NCDs has increased compared to
the 2013 risks, including cancer, stroke, chronic kidney disease, diabetes mellitus (DM), and hypertension. The prevalence
of cancer increased from 1.4% to 1.8%, stroke increased from 7% to 10.9%, chronic kidney disease increased from 2% to
3.8%, DM increased from 6.9% to 8.5%, and hypertension increased from 25.8% to 34.1%.34

The increase in the prevalence of NCDs is related to lifestyle factors, including smoking, consumption of alcoholic
beverages, physical activity, and consumption of fruits and vegetables. The Indonesian Basic Health Research stated that
the proportion of smoking among adolescents (10-18 years) continued to increase from 7.2% in 2013 to 9.1% in 2018.
The proportion of alcohol consumption has increased from 3% (2013) to 3.3% (2018). The proportion of poor physical
activity increased from 26.1% (2013) to 33.5% (2018). In addition, the proportion of poor fruit and vegetable
consumption is still high in the population at 95.5% in 2018.3-* According to WHO, the major seven risk factors that cause
NCDs are closely related to unhealthy lifestyle, including alcohol consumption, insufficient physical activities, smoking
habbit, high blood pressure, sodium consumption, diabetes, and obesity, aside from low socioeconomic factors, which
then cause a decrease in life expectancy by 2.1 years at the age of 40-85 years.> NCDs are beginning to threaten the
productive age group.>

Lecturers are vulnerable to NCDs. A previous study found that 31% of lecturers had less rest, 76% had a poor diet,
23% experienced stress, 18.7% lacked physical activity, and 40% had a heavy workload.® In Indonesia, lecturers must
fulfil the Three Pillars of Higher Education both at state and private universities. The Three Pillars of Higher Education
consist of education, research, and community service activities simultaneously performed and reported at each
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semester's end. The Three Pillars approach enables universities to develop superior human resources possessing skills in
education, research, and community service. It also guides students towards social services to enhance their academic
and non-academic abilities and, consequently, to demonstrate their competencies to institutions and society.”

A study conducted in Jambi City shows that the main causes of death among public university lecturers are NCDs
(96%), with DM and heart attacks each accounting for 28%, followed by hypertension (8%), liver cancer (8%), and
autoimmune disorders (8%).8 Another study reveals that the causes of NCDs in lecturers are workload, work stress, family
history, poor eating, and poor rest patterns.® This study aimed to obtain a prediction model for the risk of NCDs among
lecturers at a private university in Jambi City. This study contributes to developing efforts to prevent NCDs in special
groups of workers among high-risk occupational categories, specifically the intellectual worker group, by identifying the
dominant cause. The implementation of preventive behavior needs to continue through campaigns, and the development
of a healthy campus model on all campuses, including private universities whose management is more oriented towards
profit and competition between universities, including competition with public universities.

Method

This cross-sectional study was conducted in 2023 at one of the private universities in Jambi City, Indonesia. The
total population was 204 lecturers, while the eligible population consisted of 168 lecturers. However, 75 participants
refused to be interviewed because they were busy, leaving 93 participants who met the criteria (the response rate for
this study was 55.35%). A total sampling was performed in this study. The inclusion criteria were permanent lecturers
with at least three years of work experience (since 2020) who were willing to participate. The factors of workload, diet,
stress, rest patterns, sleep habits, physical activity, smoking, and family history of NCDs (hypertension or DM) were
analyzed.

The NCDs' status was assessed through interviews and-clinical measurements, including blood pressure and blood
glucose testing. Respondents were classified as having NCDs if they were identified as having hypertension or DM based
on a doctor’s diagnosis. The occurrence of NCDs was calculated based on the proportion of lecturers who experienced
hypertension or DM to the number of subjects who responded (actual subjects).

Participants were categorized into two age groups: “Young Adults” (aged <60 years) and “Elderly” (aged 260 years).
The sex of participants was categorized as either “Male” or “Female.” Participants were grouped as “Single” if they were
unmarried and “Married” if they had a spouse. The number of household members was classified as having “less than 4
people” or “equal to or more than 4 people.” The number of children was categorized as having “less than 2 children” or
“equal to or more than 2 children.” Respondents who had financial or caregiving responsibilities for individuals outside
their nuclear family (e.g., parents, relatives) were marked as “Yes,” while those without such dependents were marked
as “No.”

Participants were classified based on their highest level of education: “Bachelor/Master” or “Doctorate.” Duration
of employment was divided into two groups: “less than 14 years” and “equal to or more than 14 years.” Participants
were grouped into academic rank categories of “III” and “IV.” Functional positions were categorized as “Non-professors”
or “Professor.” Respondents were classified as “Yes” when they had other duties than teaching (e.g., administrative
roles); otherwise, they were classified as “None.” Income level was grouped into “less than USD 306” and “equal to or

» o« ”

more than USD 306.” Participants were grouped by faculty affiliation: “Agriculture,” “Technical,” “Economics,” “Law,
and “Education.”

The diet was described as a pattern of consuming high-risk foods, including the frequency of consuming items high
in saturated fat, salt, or sugar, which were grouped based on the median number reported in the Food Frequency
Questionnaire. Participants were categorized into “Poor” if total score < median and “Good” diet quality if total score =
median. Rest pattern was categorized as “Sufficient” if participants slept =8 hours per day and “Poor” if they slept <7
hours per day. Participants were marked “Yes” if they currently smoked and “No” if they did not. Participants assigned
to more than 12 credits per semester were considered to have a “Heavy” workload, while those with fewer than 12
credits per semester were classified as having a “Light” workload. Stress was categorized into two groups: “Yes” and
“No.”

Family history of NCDs was categorized as “Yes” if there was a history of hypertension or DM from their
grandparents, parents, and siblings, and “No” if there were none. The Global Physical Activity Questionnaire (GPAQ), a
measuring tool based on the Metabolic Equivalent Task (MET) indicator, was used to quantify physical activity, and a
standard questionnaire was used to measure stress. A MET of more than 3,000 was classified as “High,” a MET of 600 to
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3,000 as “Moderate,” and a MET of less than 600 as “Light” physical activities. Participants diagnosed with hypertension
were marked “Yes,” otherwise “No.” Diagnosis of DM was recorded as “Yes” or “No.” Participants were grouped as “Yes”
if diagnosed with any or both NCDs (hypertension and DM), otherwise “No.”

The authors explained the explanatory script on the questionnaire to the participants before they decided to accept
or refuse participation, providing informed consent prior to the interview and measurement. Explanations for the
participants were provided by the authors via phone (for those who could not be met in person) or by leaving an
explanatory manuscript and an informed consent sheet with the education staff or the head of Academic Affairs to
explain this study. Data were collected over a two-month period, from March to April 2023. Data collection was approved
in advance by the university rector. Sampling frames and supporting data were obtained by communicating directly with
the education staff. Data were collected through interviews and physical measurements, including blood pressure and
blood sugar assessments.8

The data analysis conducted in this study included univariate, bivariate, and multivariate approaches. Univariate
analysis aimed to describe categorical variables based on their frequency distribution or proportion, whereas the
description of numeric data variation uses the mean, median, standard deviation, and minimum-maximum values.
Bivariate analysis was performed using the Chi-square test with a 95% confidence interval. The conclusion was
determined if the p-value <a (0.05), the null hypothesis was rejected, indicating a relationship between the independent
and dependent variables. The association measure used was the Prevalence Ratio (PR).

Multivariate analysis aimed to simultaneously analyze the relationship between several independent variables and
the dependent variable, and determine the dominant independent variable based on the Cox Regression test. This
analysis was used because the occurrence of NCDs in this study was >15% (not a rare disease). The steps in conducting
multivariate Cox Regression analysis began with screening candidate models using the Chi-square test on each
independent variable with the dependent variable. If the Chi-square test results produced a p-value of <0.25, the variable
becomes a multivariate candidate.

However, suppose the independent variable produced a p-value of >0.25 but is substantially important and related
to the respondents, it can be included as a candidate variable for the multivariate model. Multivariate modeling was
performed using the enter method. The next step was performing initial modeling, i.e., entering all candidate variables.
A confounding test was conducted based on the statistical significance value. If an independent variable had a p-value of
>0.05, it was removed from the model. Variables were removed gradually, starting from the largest p-value. The Cox
Regression test was repeated after removing the variables until no variables had a p-value of >0.05.

Results

This study found that the proportion of NCD was 24 among 93 lecturers (25.8%) since the lecturers diagnosed
with any or both hypertension or diabetes mellitus were included. Most lecturers were aged <60 years (95.7%), female
(52.7%), married (93.5%), having more than 4 family members (74.2%), having more than 2 children (62.4%), having
no dependents (86%), having a master's degree (78.5%), working for 214 years (50.5%), rank III (73.1%), not a
professor in a functional position (77.4%), having no additional duties (55.1%), and having an income of 2USD 306
(60.2%). Else, most lecturers had poor diets (51.6%), poor rest patterns (63.4%), heavy workloads (60.2%), stress
(74.2%), family histories of NCDs (54.8%), high physical activity (77.4%), and did not smoke (82.8%). Approximately
17.2% had hypertension, and 3.2% had DM (Table 1).
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Table 1. Characteristics of Lecturers at a Private University in Jambi City, Indonesia

Characteristic Frequency (n) Percentage (%)
Age
Young adults (<60 years) 89 95.7
Elderly (= 60 years) 4 43
Sex
Male 44 473
Female 49 52.7
Marital status
Single 6 6.5
Married 87 93.5
Number of household members
<4 people 24 25.8
24 people 69 74.2
Number of children
<2 people 35 37.6
22 people 58 62.4
Dependents outside the nuclear family
No 80 86.0
Yes 13 14.0
Last education
Bachelor/Master 73 78.5
Doctorate 20 21.5
Working period
<14 years 46 49.5
214 years 47 50.5
Rank
111 68 73.1
A% 25 26.9
Functional positions
Non-professors 72 77.4
Professors 21 22.6
Additional tasks
None 52 55.9
Yes 41 44.1
Income
<USD 306 37 39.8
=USD 306 56 60.2
Faculty
Agriculture 13 14.0
Technical 21 22.6
Economics 25 26.9
Law 15 16.1
Education 19 20.4
Diet
Poor 48 51.6
Good 45 48.4
Rest pattern 59 63.4
Poor 34 36.6
Sufficient
Smoking habits
Yes 16 17.2
No 77 82.8
Workload
Heavy 56 60.2
Light 37 39.8
Stress
Yes 69 74.2
No 24 25.8
Family history of NCDs
Yes 51 54.8
No 42 45.2
Physical activity
Light 2 2.2
Moderate 19 20.4
High 72 77.4
Hypertension status
Yes 16 17.2
No 77 82.8
Diabetes Mellitus status
Yes 3 3.2
No 90 96.8
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Characteristic Frequency (n) Percentage (%)
NCD status
Yes 24 25.8
No 69 74.2

Notes: NCD = noncommunicable diseases, USD 1 = IDR 16,310.

The Chi-square test and calculation of the PR were employed to determine the strength of the relationship. The
results of the association size, precision, and significance tests between risk factors for NCDs and NCDs are shown in
Table 2. Risk factors were included in the multivariate analysis based on the range of prevalence ratios and the results
of the bivariate significance test (p-value <0.05). These variables had a p-value of <0.25. The variables in the question
were rest pattern, workload, and family history of NCDs. As all variables were included in the multivariate analysis, the
results showed that rest patterns, workload, and family history of NCDs were not related to the proportion of NCDs
because the p-value was >0.05 (Table 3).

Table 2. Cross-Tabulation Between Risk Factors of Noncommunicable Diseases

Noncommunicable Diseases

PR

Variable Yes No Total (95% CI) p-value
n % n % n %
Diet
Poor 14 29.2 34 70.8 48 100 1.31 0.598
Good 10 222 35 77.8 45 100 (0.65-2.64)
Rest pattern
Poor 20 339 39 66.1 59 100 2.88 0.035
Sufficient 4 11.8 30 88.2 34 100 (1.07-7.73)
Smoking habits
Yes 4 25.0 12 75.0 16 100 0.96 1.000
No 20 26.0 57 74.0 77 100 (0.38-2.43)
Workload
Heavy 8 14.3 48 85.7 56 100 0.33 0.004
Light 16 43.2 21 56.8 37 100 (0.15-0.69)
Stress
Yes 16 23.2 53 76.8 69 100 0.69 0.470
No 8 333 16 66.7 24 100 (0.34-1.41)
Family history of NCDs
Yes 20 39.2 31 60.8 51 100 4.11 0.003
No 4 9.5 38 90.5 42 100 (1.52-11.11)
Physical activity
Light 1 500 1 500 2 100 1.89 (0.45-7.98) 0.470
Moderate 4 21.1 15 78.9 19 100 0.79 (0.30-2.06) 0.770
Heavy 19 26.4 53 73.6 77 100 Reff
Table 3. Prediction Model of Noncommunicable Diseases Proportion
Variable ) PR 95% CI p-value p-value
(Omnibus)
Heavy workload -0.693 0.500 (0.204-1.225) 0.130 0.003
Family history of NCDs 1.122 3.072 (0.992-9.510) 0.052
Poor rest pattern 0.946 2.577 (0.877-7.571) 0.085

Discussion

The proportion of NCDs among lecturers in this study was relatively higher than that among lecturers working at
the public Polytechnic in the same year (17.3%).6 The disparity in the proportion of NCDs can be attributed to the varying
operational definitions employed. The proportion of NCDs in the previous study was assessed solely through two disease
categories: hypertension and DM. Conversely, this study encompassed all potential types of NCDs rather than being
limited to DM and hypertension.®

According to the 2018 Indonesian Basic Health Research, the prevalence of NCDs in the general population of
Indonesia varied from 1.8% for cancer and 8.5% for DM to 34.1% for hypertension in 2018.4 The 2023 Indonesian Health
Survey results showed that the prevalence of cancer in people of all ages was 1.2% (Indonesia), while in Jambi Province
was 0.7% (95% CI, 0.4 - 1.1% per mile).? The prevalence of cancer based on lecturer diagnosis in the age group =15 years
was 14.3% per mile, of which more were in women with higher education and who were not working (2.4%) and
employed as government officers (2%), living in urban areas (1.5%), and with the top quintile socioeconomic level
(1.8%).°
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Meanwhile, the prevalence of DM in the population aged 215 years in Indonesia is 2.2%; in Jambi Province, it is only
1.3%, with a 95% CI of 1.1 - 1.5%.° The prevalence of DM, when analyzed by age group, is most pronounced in individuals
aged 65-74 years (6.7%), with a higher incidence among women, those possessing a university degree (2.9%), individuals
employed as government officers (4.1%), residents of urban areas (2.7%), and those belonging to the highest
socioeconomic quintile (3.3%).*

The prevalence of hypertension in Indonesia, as reported by the 2023 Indonesian Health Survey, is 8.6% based on
physician diagnosis and 30.8% based on measurement results.’ In Jambi Province, the prevalence is 5.7% according to
physician diagnosis and 23.6% based on measurements (95% CI, 22.3-24.9%).° Higher prevalence is observed among
women, particularly in the elderly demographic, and is more pronounced in communities with lower educational
attainment. Additionally, urban residents exhibit a prevalence of 9.1% based on clinical diagnosis and 29.7% based on
measurements. Regarding socioeconomic status, the highest quintile has a 9.1% prevalence, as determined by clinical
diagnosis, whereas the lowest socioeconomic status shows a prevalence of 31.8% based on measurements.?

The pattern observed in the 2023 Indonesian Health Survey data supports the findings of this study.? The lecturers,
at least, hold a master’s degree, with an average income of USD 306 (in the top quintile), and reside in urban areas with
a prevalence of NCDs that is relatively similar to this study’s results.? Factors related to the occurrence of NCDs among
participants in this study were family history, rest patterns, and workload. Meanwhile, diet, smoking habits, stress, and
physical activity were not proven to be significantly related. A prediction model revealed that family history was the
dominant factor, even after controlling for the rest pattern and workload. Another study reported similar results,
indicating that factors related to the incidence of DM and hypertension among lecturers included workload, family
history, diet, rest pattern, and stress, with workload being the most dominant factor.?

This study found that family history was the dominant factor in the occurrence of NCDs. The participants with a
family history of NCDs had a greater risk of suffering from NCDs than those without a family history after being controlled
for the variables of rest patterns and workload. This study's finding supported another study, which found that family
history is the dominant factor in the proportion of NCDs, especially hypertension, where families with a history of
suffering from hypertension are 38.86 times (95%CI 7.76-194.50) more likely to suffer from hypertension than those
who do not have a family history of hypertension.1? Similarly, another study stated that family history is the dominant
factor in the proportion of NCDs, especially DM; families with a history of DM have 11.074 times (95%CI 2.538-48.310)
greater chance of occurrence of NCDs than those who do not have a family history of DM.11

Another study in Bandar Lampung revealed that family history is a dominant factor in the occurrence of
noncommunicable diseases, especially breast cancer. A person whose parents had breast cancer was 10.9 times more
likely to develop breast cancer (p-value <0.001, OR= 10.9).12 The results indicated that family history is the primary
determinant, presenting an 11.2-fold increased risk for individuals with parents who have coronary heart disease (CHD).
The familial factor plays a very close role in the pathogenesis of CHD, and it tends to occur among people who have
parents suffering from early CHD.12 Another study in Tacoma, Washington, also revealed the same results, which found
thata person with a family history of maternal (female) hypertension and type 2 DM has increased risk factors for NCDs.13
A person with a family history of a father or grandfather (male) has a level of risk similar to that of the mother. This result
shows that fathers and mothers who have a history of hypertension and DM are 2.1 times more likely to suffer from NCDs
compared to fathers and mothers who do not have a history of NCDs.13

The bivariate analysis results showed a significant relationship between rest patterns and the proportion of NCDs.
The lecturers who had poor rest patterns were more likely to suffer from NCDs than those who had good or adequate
rest patterns. The multivariate analysis in this study revealed that lecturers with poor rest patterns were 2.57 times more
likely to develop NCDs than lecturers with good or sufficient rest. A correlation exists between sleep patterns and the
proportion of NCDs, such as DM, attributed to inadequate sleep quality, characterized by frequent nocturnal
awakenings.1* This sleep pattern disorder affects the balance of the body, including blood sugar levels.14 A connection
between resting patterns and the occurrence of DM.15 Sleep quality is divided into qualitative and quantitative categories:
the duration of one night's sleep, the time needed to sleep, and whether or not it is restful.!> However, another study
stated that there is no relationship between resting patterns (sleep) and increased blood sugar levels (p-value: 0.822),
where age and activity in the movement are risk factors for the occurrence of NCDs, especially DM.16

This study also demonstrated a relationship between workload and the proportion of NCDs. Lecturers with heavy
workloads were at greater risk of developing NCDs than lecturers with light workloads, as stated in the bivariate analysis
results. However, the results of multivariate analysis showed that workload was a confounding factor for the occurrence

112



Kalsum et al. NCDs (Hypertension or DM) Among Private University Lecturers and Related Factors
of NCDs. The multivariate analysis in this study showed that lecturers with a heavy workload had a 0.500 times higher
risk of suffering from NCDs compared to lecturers with a light workload after being controlled for workload and NCD
family history. These findings aligned with a previous study that found a relationship between workload and the
occurrence of hypertension (p-value = 0.002). Lecturers burdened with excessive workloads report diminished
performance, which correlates with occupational exhaustion; individuals suffering from exhaustion and elevated stress
levels may face a heightened risk of various ailments, particularly hypertension. A lecturer's obligation, known as the
Three Pillars of Higher Education, coupled with the excess of credits, generally 12 credits per semester, is the obligation
to conduct research and service. It is not uncommon for lecturers to experience fatigue.!”

Heavy workload influences the occurrence of NCDs, especially hypertension. Factors such as age, education, working
period, and stress contribute to this susceptibility. Elderly individuals with higher education levels are more prone to
degenerative diseases, thus necessitating regular health assessments for lecturers.1” Fatigue leads to depression, which
becomes the second killer NCD after heart disease, so the death rate due to fatigue at work tends to be higher.18 However,
another study found no relationship between mental workload and blood pressure in educators; this is because the
lecturers in this study have been exposed to accurate information about health, causing their increased awareness to
conduct health checks (medical check-ups).1?

The workload of lecturers that the law has regulated includes planning lessons, conducting the learning process,
evaluating learning outcomes, conducting research, assigning additional assignments, guiding and training students, and
participating in community services. According to Law Number 13 of 2003 Concerning Manpower, the working hours for
employees working 6 days a week are 7 hours a day and 40 hours a week. As for employees with 5 days a week, their
work obligations are 8 hours/day and 40 hours/week. However, most lecturers' working hours exceed normal working
hours. Even on Saturdays and Sundays or even on national holidays, most lecturers still carry out their work activities,
such as conducting research or carrying out community service, as well as guiding and testing the students and preparing
teaching materials.6:20

Workload is a significant source of stress that gives rise to a type of psychological reaction that is damaging and
fosters symptoms of burnout.2! A study in Semarang City found that the mental workload of lecturers can be quantified
by the amount of work they must complete.2? The lecturers' workload includes planning to learn, carrying out the
learning process, evaluating learning, guiding and training, conducting research, performing additional tasks, and
engaging in community services, collectively referred to as the Three Pillars of Higher Education. The workload is at least
equivalent to 12 credits and a maximum of 16 credits per semester; however, many are found to exceed 16 credits per
semester. A workload that is too high can cause stress that triggers adrenaline and gradually affects the heart rate, which
results in the occurrence of NCDs.20

A study conducted in Padang City found a relationship between stress and CHD, where a person who feels stress
increases the frequency of heart workload, causing CHD. People who experience stress are twice as likely to suffer from
CHD, which can also increase blood pressure and cholesterol.22 A relationship between work stress and the occurrence
of hypertension was due to an increase in blood pressure, the release of the hormone adrenaline, and the narrowing of
arterial blood vessels, as well as an increase in heart rate.23 A person who experiences continuous stress is likely to
increase the risk of developing hypertension, heart disease, stroke, and death.23

Lecturers with heavy workloads tended to have limited time for exercise or engage in low physical activity.
Continuous low physical activity poses the danger of the emergence of NCDs, especially hypertension.2* A person with
difficulty performing physical activity easily gains weight because the calories stored in the body are not burned and
continue to accumulate. If a person regularly exercises, their heart rate increases, the heart muscle contracts more
strongly, and blood vessels dilate, allowing the pumped blood to contain more oxygen.2* One way to reduce the risk of
NCD incidents among lecturers is to implement several programs, such as periodical health checks and early detection of
NCDs. These programs should include eliminating cigarette smoke, engaging in diligent exercise, maintaining a balanced
diet, getting adequate rest, and practicing stress management. The university also needs to reactivate the Health
Promoting University program to reduce the risk of NCDs. It is essential to adopt a healthy lifestyle to prevent NCDs,
particularly among lecturers with a family history of NCDs, who often face heavy workloads and inadequate rest
patterns.2s

A limitation of this study was the low response rate among lecturers as research subjects, which raised concerns
about non-response bias. However, the characteristics of lecturers who refused were relatively similar to those of
lecturers who were willing to participate. Hence, the results of this study were sufficient to accurately represent the
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existing subjects. The study design employed cross-sectional data, which introduced the possibility of ambiguous
temporality bias and the potential for recall bias in dietary assessment variables, as dietary measurement was conducted
solely through semi-structured interviews using the food frequency questionnaire.

Conclusion

Variables associated with NCDs include workload, rest patterns, and family history. The dominant factor in NCDs was
family history, controlled by workload and rest patterns. Lecturers are advised to adopt preventive behaviors and
implement several programs, including periodic health checks, early detection of NCDs, and reactivation of the Health
Promoting University.
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Abstract

The Indonesian Government took some preventive measures to slow the spread of the COVID-19 virus, including social restrictions and encouraging individuals
to stay at home and avoid needless gatherings. This study aimed to identify factors related to anxiety symptoms during large-scale social restrictions. This
study employed a cross-sectional design using the snowball technique in an online survey. A total of 788 respondents comprised the target population to detect
the smallest effect size (Cohen's dz = .2), with the level of power of 0.8 using G*Power 3.1, specifically targeting adults aged over 18 years. Out of 1,194 people
who took part in the survey, 847 completed all the answers. The findings revealed that 42% of participants experienced feelings of nervousness, anxiety, or
agitation, and 42.5% became easily agitated during the COVID-19 pandemic. Nonetheless, 81.7% of those surveyed reported being able to manage their
concerns, and 80.7% had good time management during the COVID-19 pandemic. Descriptive analysis showed that sex, residence, marital status, number of
children, occupational status, being infected by COVID-19, health concern, and time management had a relationship with anxiety symptoms.

Keywords: anxiety, COVID-19, factors, large-scale social restriction

Introduction

The coronavirus disease 2019 (COVID-19) pandemic had a drastic impact on everyday life, and the reactions varied
across different countries. Most countries are facing public health, social, and economic crises, although the scope, length,
and evolution of these crises over time are unknown. However, the impact of the crisis will be severe and long-lasting.
The World Health Organization (WHO) Regional Office for Africa, in a 2020 report, had projected that between 83,000
and 190,000 people in Africa might die from COVID-19 and that 29 to 44 million could become infected within the first
year if containment efforts were unsuccessful. The report also cautioned that the pandemic could turn into a prolonged
crisis lasting several years.!

The government in many countries has implemented containment measures, including quarantine. Quarantine has
been historically used in public health to separate and restrict the movement of people exposed to a contagious disease,
allowing them to be monitored to see if they become sick, thereby reducing the risk of infecting others.2 Examples of
quarantine measures used include quarantines in China and Canada during the 2003 Severe Acute Respiratory Syndrome
(SARS) and some cities in Western African countries during the Ebola outbreak in 2014.3

Since March 2, 2020, when the first case of COVID-19 was reported in Indonesia, the government has announced
preventive measures to contain the spread of the virus.* Additionally, several provinces implemented large-scale social
restrictions (LSSR) after receiving a letter of authorization from the Indonesian Ministry of Health.5 Travel restrictions
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were put in place, public events were canceled, schools were closed, and people were urged to stay at home and avoid
needless crowds.® As a result, the Indonesians and the people worldwide were obligated to stay at home for the last two
months.

In addition, studies conducted on similar health situations have shown the emotional, psychological, and behavioral
impact of quarantine and confinement on people. Quarantine has been linked with post-traumatic stress reactions,
elevated levels of anxiety, confusion, anger, feelings of uncertainty, rejection, and isolation.3 The same condition also
happened in Indonesia, where several factors, such as age and sex, were associated with anxiety during the initial phase
of the COVID-19 pandemic.” From another study, it is found that during the COVID-19 pandemic in Indonesia, school-age
community experienced higher anxiety compared with the working-age community, and people living on the island of
Java have a greater incidence of anxiety compared with people living outside Java.®

Another study pointed out thatanxiety is a feeling of unease that comes with both emotional and physical reactions,
often triggered by the fear of something going wrong.® This study aimed to identify which single factors are associated
with anxiety symptoms related to the LSSR policy. This study hypothesized that there was a relationship between
sociodemographic factors and a person's time management when experiencing lockdown with anxiety symptoms. The
findings from this study could serve as a starting point for understanding the factors linked to anxiety. They could help
guide the creation of public policies that provide better psychosocial support during future pandemics.

Method

This study was part of a multi-country study on Personal and Family Coping with COVID-19 in the Global South.
Indonesia was one of the 22 participating countries. The study design was cross-sectional, utilizing an online survey
distributed throughout Indonesia from June to July 2020. G*Power 3.1 was used for the a priori power analysis. A total
sample of 788 participants was required to detect the smallest effect size (Cohen's dz = .2) and achieved a generally
accepted minimum level of power of 0.80. Participants were restricted to Indonesian adults aged 18 years and older who
lived in Indonesia during the LSSR period in the COVID-19 pandemic. In general, the study employed the snowball
technique with an online web-based survey design and distributed through social media and communications platforms
(mainly WhatsApp). Each respondent was asked to give their informed consent before filling out the questionnaire. A
total of 1,194 adults participated in the survey, with 847 completing all questions. Respondents had the option to choose
not to answer or mark questions as not applicable.

Furthermore, data on respondents’ sociodemographic information, perception related to COVID-19, and anxiety
level for the last two weeks during the LSSR period in the COVID-19 pandemic in Indonesia were collected between June
12,2020, and July 13, 2020. Demographic information included age, sex, marital status, number of children, education,
and occupational status. Education was classified into two categories: uneducated-secondary (elementary, junior, or
high school) and higher education (post-secondary, such as diploma, bachelor, master, or doctorate). Residence
consisted of people living in urban and rural areas, classified based on Statistic Indonesia. Socioeconomic status was
classified into high (above the regional minimum wage), middle (equal to the regional minimum wage), and low (below
the regional minimum wage).

Information regarding COVID-19 included whether they have been infected by the COVID-19, someone in the
household infected by COVID-19, someone close to them infected by COVID-19, someone close to them died from COVID-
19, their concern about supporting family financially because of COVID-19, respondents’ concern about their and family
members health status, and their time management during COVID-19 situation. The answer was coded as 0 = No, 1 =
Notsure, and 2 = Yes, as it represented their perception and opinion regarding COVID-19 information.® This instrument
was validated in previous studies with Cronbach’s alpha of .86 (Botswana sample), o = .85 (Zimbabwean data), o = .84
(Ghanaian data), and a = .88 (Malaysian data), as well as (a > .7) for the selected demographic subgroups.?10

The level of anxiety was measured using the Generalized Anxiety Disorder (GAD-7), a self-assessment tool for
anxiety symptoms screening among adults aged 18 to 95 years old. 1! The Indonesian version of GAD-7 was translated
by Budikayanti et al.,,'2 and was both valid and reliable with Cronbach’s alpha of .86. The questionnaire included seven
items asking how often participants experienced anxiety symptoms over the past two weeks, using a 4-point scale
ranging from 0 (not at all), 1 (several days), 2 (more than half the days), and 3 (nearly every day). For bivariate analysis,
the full answer for all indicators was categorized into two categories: “YES” indicates having anxiety symptoms with a
score greater than 9, and “NO” indicates having no anxiety symptoms with a score of 0-9. The written informed consent
was obtained from the respondents. Respondents could answer “not applicable" or “prefer not to answer,” and these
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responses would not be included in the bivariate data analysis. Additionally, the bivariate analysis employed the Chi-
square test using the licensed SPSS statistical software version 24.

Results

The respondents were mostly female (66.4%), aged 18-34 years (67.5%), living in an urban area (79%), single
(53.2%), and had a low income, below the regional wage standard (62%). The psychometric results revealed that 42.2%
of participants experienced feelings of nervousness, anxiety, or agitation; 38.8% could not seem to stop worrying; 39.5%
worried excessively; 38.2% found it difficult to unwind; 56.7% were agitated and found it difficult to remain still; 42.9%
were easily agitated or agitated; and 38.8% were afraid that something negative might occur (Table 1). The respondents
experienced all of those feelings for more than half of the day, almost every day.

The respondents stated that they could control their feelings of worry, anxiety, and fear during the COVID-19
pandemic (81.7%). Moreover, 80.7% of respondents felt they could manage time well during the pandemic (Table 2). The
respondents found that 95.5% of them did not drink alcohol during the implementation of the LSSR policy in the COVID-
19 pandemic. It also showed that 25.9% felt motivated by most things they did, 27.8% found something to do or watch to
keep their interest, 61.5% disagreed with sitting around doing nothing, and 24.5% did something exciting, even dangerous.

Table 1. Symptoms of Generalized Anxiety Disorders

Indicators % n

Feeling nervous, anxious, or on edge

Not at all sure 14.0 167
Several days 18.7 223
Over half the days 42.0 501
Nearly every day 24.7 295
Not applicable or not answered 0,7 8
Not being able to stop or control worrying

Not at all sure 10.0 119
Several days 14.7 176
Over half the days 36.1 431
Nearly every day 38.5 460
Not applicable 0.7 8
Worrying too much about different things

Not at all sure 14.0 167
Several days 16.1 192
Over half the days 389 465
Nearly every day 29.6 354
Not applicable or not answered 1.3 16
Trouble relaxing

Not at all sure 11.1 132
Several days 13.3 159
Over half the days 379 453
Nearly every day 36.9 441
Not Applicable or not answered 0.8 9
Being so restless that it is hard to sit still

Not at all sure 7.5 89
Several days 9.0 107
Over half the days 26.5 316
Nearly every day 56.2 671
Not applicable or not answered 0.9 11
Becoming easily annoyed or irritable

Not at all sure 8.0 96
Several days 13.7 163
Over half the days 34.8 416
Nearly every day 42.5 508
Not applicable or not answered 0.9 11
Feeling afraid as if something awful might happen

Not at all sure 15.5 183
Several days 18.8 222
Over half the days 38.8 459
Nearly every day 27.0 320
Not applicable or not answered 0.8 10
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Table 2. Participants’' Time Management During the Implementation of Large-Scale Social Restriction Policy

Indicators % n
Have a drink containing alcohol

Never 95.5 1,136
Monthly or less 33 39
2-4 times a month 1.0 12
2-3 times a week 0.2 2
4 or more times a week 0.1 1
Feel motivated by most things that I do

Disagree 50.2 596
Neutral 239 284
Agree 25.9 308
Find something to do or watch to keep interested

Disagree 41.2 462
Neutral 31.0 347
Agree 27.8 312
I just sit around doing nothing

Disagree 61.5 732
Neutral 12.5 149
Agree 26.0 310
Unless I am doing something exciting, even dangerous, I feel half dead and dull

Disagree 54.6 650
Neutral 20.9 249
Agree 24.5 295
Do you think you are using your time well during the COVID-19 situation?

Yes 80.7 683
No 19.3 164
Not applicable or prefer not to say 29.1 347
Do you think you are managing your contacts with other people well during the COVID-19 situation?
Yes 88.3 1,056
No 11.4 136
Not Applicable or prefer not to say 0.1 2
Do you think you are controlling your worries well during the COVID-19 situation?

Yes 81.7 975
No 18.3 216
Not applicable or prefer not to say 0.1 3

Based on the bivariate analysis, each independent variable was associated with anxiety symptoms, including sex,
residence, marital status, number of children, occupational status, infection by COVID-19, health concern, and time usage
management. Males were more likely to experience anxiety symptoms than females, 1,446 times (Table 3). Respondents
living in urban areas, single, and working were also more likely to experience anxiety. Married respondents, especially
those with children, did not cope with anxiety as well as other groups. The participants who were not sure about their
COVID-19 infection status, and someone related to them, had an association with anxiety symptoms. Respondent who
were concerned about their family and their health status had a relationship with anxiety. Furthermore, respondents
who did not use their time well were 1.63 times more likely to have anxiety symptoms than those who made good use
of their time.
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Table 3. Bivariate Analysis

Anxiety Symptoms

Variables Yes No Total p-value OR (CI95%)

n % n % n %
Sex ab
Female 421 68.7 141 60.3 562  66.4 1
Male 192 31.3 93 397 285 336 0.025* 1.44 (1.058-1.977)
Age?
18-34 397 648 175 748 572 675 1
35-54 192 313 55 235 247 292 0.076 2.64 (0.904-7.736)
=55 24 39 4 1.7 28 3.3 0.335 1.71 (0.572-5.164)
Residence 2b
Rural 143 23.3 35 150 178  21.0 1
Urban 470 76.7 199  85.0 669  79.0 0.01* 1.73 (1.154-2.594)
Marital status b
Married 306 49.9 90 385 396 468 1
Single 307 50.1 144 615 451  53.2 0.004* 1.59 (1.173-2.168)
Number of Children 2b
No Children 322 525 153 653 475 56.1 1
1-2 197 321 60 25.6 257 303 0.012* 0.64 (0.453-0.907)
>2 94 15.3 21 9.0 115 136 0.004* 0.47 (0.282-0.784)
Education b
Uneducated-secondary 184 30.0 67  28.6 251  29.6 1
Post-secondary-higher education 429 70.0 167 714 596 70.4 0.756 1.06 (0.767-1.490)
Occupational status b
Unemployed 360 587 159 679 519 613 1
Employed 253 413 75 321 328 387 0.017* 0.67 (0.488-0.923)
Income b
High 51 8.3 26 11.1 77 9.1 1
Middle 178 29.0 67 286 245 289 0.279 0.73 (0.426-1.279)
Low 384 62.6 141 603 525  62.0 0.207 0.72 (0.432-1.2)
Infected by COVID-19 ab
No 532 86.8 188 80.3 720  85.0 1
Yes 3 0.5 0 0 3 0.4 0.999 -
Unsure 78 12.7 46  19.7 124 146 0.012* 1.66 (1.118-2.491)
Someone in the household infected by COVID-19 ab
No 555 90.5 198 84.6 753 889 1
Yes 2 0.3 2 0.9 4 0.5 0.302 2.80(0.392-20.033)
Unsure 56 9.1 34 145 90 10.6 0.022* 1.70 (1.079-2.685)
Someone close to you infected by COVID-19 ab
No 511 834 176 752 687 81.1 1
Yes 49 8.0 20 8.5 69 8.1 0.543 1.18 (0.685-2.049)
Unsure 53 8.6 38 162 91 107 0.001* 2.08 (1.327-3.266)
Someone close to you died from COVID-19 b
No 582 949 216 923 798  94.2 1
Yes 16 2.6 6 2.6 22 2.6 0.983 1.01 (0.390-2.616)
Unsure 15 2.4 12 5.1 27 3.2 0.052 2.15 (0.993-4.679)
Concerned about your own health and health of your family ab
No 0 0 3 1.3 3 0.4 1
Yes 613 100 231 987 844  99.6 0.021* 3.65(3.273-4.078)
Concerned about supporting family financially because of COVID-19 b
No 223 36.4 69 295 292 345 1
Yes 334 545 140 59.8 474  56.0 0.075 1.35(0.970-1.893)
Unsure 56 9.1 25 107 81 9.6 0.186 1.44 (0.838-2.484)
Do you consume alcohol during COVID-19? b
No 591 964 223 953 814 96.1 1
Yes 22 3.6 11 4.7 33 39 0.583 1.32 (0.632-2.777)
Do you think you are using your time well during COVID-19 situation? ab
Yes 508 83.0 175 748 683  80.7
No 105 17.0 59 252 164 19.3 0.01* 1.63 (1.135-2.343)

Notes: ap-value <0.05; bParticipants that answered “N/A” or “prefer not to answer” were not included in the bivariate data analysis. Thus, the total number of
respondents who completed the survey was 847

Discussion

This study used an online survey to make it easier and practical for participants to join. However, there were some
limitations, such as limited eligibility and relying on voluntary participation, which might have caused some bias in the
results. Most respondents were female, aged between 18 and 34 years, living in urban areas, had completed higher
education, were unemployed, and had low incomes. Similar findings have also been seen in other online studies in
Indonesia that looked at the pandemic’s impact on mental health, which had a majority of female participants, a younger

120



Susilowati et al. Factors of Anxiety Symptoms Due to LSSR Policy During the COVID-19 Pandemic in Indonesia
age, and completed higher education.”® On the other hand, based on the National Census in 2020, 56.7% of the Indonesian
population lived in urban areas, 70% were of productive age (15-64 years old), the number of males and females was
roughly the same, 67% were employed, and only 10.2% had completed higher education.!314 Therefore, the findings from
this study might not fully reflect the overall Indonesian population.

This study found that employed participants were more likely to experience anxiety. This is different from other
studies in Indonesia, where unemployed participants had a higher chance of developing anxiety during the LSSR period
in the COVID-19 pandemic compared to those who had a job.”8 The findings from another study indicated that the overall
prevalence of Post-Traumatic Stress Disorder among healthcare workers following the SARS epidemic was 14% (95% CI:
10-17%), with higher rates during the epidemic (16%) and within the first six months post-outbreak (19%). Notably,
symptoms persisted in 8% of healthcare workers even after one year, and 10% remained affected at the three-year follow-
up.!> This study’s findings provided a deeper understanding of anxiety employed by respondents to manage their
concerns during the pandemic. The source of the anxiety problem was based on the Generalized Anxiety Disorder 7-item
instrument.16 Additionally, occupational status and monthly income were also factors related to anxiety, according to the
study in Wuhan City, China.l” Another study in Turkey stated that 89 out of 250 respondents experienced anxiety because
they were laid off during the COVID-19 pandemic, meaning that occupational status was one of the factors related to
anxiety.18

This study found that respondents living in urban areas were at risk of anxiety. Previous studies in Turkey, the United
States, and China also stated that urban people were at risk of anxiety due to the COVID-19 pandemic.!8-20 [n the other
Indonesian study, residence between the island of Java and outside Java did not appear to have a significant relationship
with anxiety, although the incidence of anxiety was higher in Java by 74.7% compared to those outside Java.8 Therefore,
living in urban areas is a risk factor for anxiety, and following research conducted by Islam et al.2! stated that residents
who live in urban areas are more likely to experience anxiety by 64.9% than those who live in rural areas.

Male respondents were more at risk of experiencing anxiety during the COVID-19 pandemic, which is in line with
studies in Canada, the United States, South Korea, and the United Arab Emirates.22-25 The intense anxiety experienced by
males during the COVID-19 pandemic can be attributed to several factors. Males have a higher likelihood of receiving a
COVID-19 diagnosis and being hospitalized due to the virus, with their fatality rate being twice that of females,26 and
information about it was probably widely spread across different media channels, potentially leading to heightened
anxiety among males.23 A study on millennial men found that when working from home during the pandemic lockdown,
they experienced higher levels of distraction due to household responsibilities compared to women. They encountered
more difficulties in staying organized and maintaining a consistent work routine, and also struggled to find adequate
sources of self-motivation, which led to anxiety among them.2” Males tend to delay seeking help or treatment compared
to women, or they might find it more challenging to do so.28

On the other hand, respondents who were married and had children had poor coping mechanisms for anxiety
because they were fearful and concerned about their health as well as their families. These results were also related to
the health concerns variable. The more respondents understood the importance of maintaining their health and that of
their families, the more they would seek information related to COVID-19. Meanwhile, the respondents who were not
concerned about health would feel less worried. A previous study reported that parents experience high levels of anxiety
and parental burnout during the COVID-19 pandemic.2? A study in Poland also stated that having children is a risk factor
for anxiety during the COVID-19 pandemic.3° These findings may reflect individuals' heightened anxiety and concern for
the health of their children and partners.

This study found that participants who were not sure about their COVID-19 infection status had a relationship with
anxiety. This echoed with another study that found the anxiety level of patients suspected to have COVID-19 was scarce.”
Furthermore, this study found that the respondents who were concerned about their own and family members' health
status have a significant relationship with anxiety. During the lockdown and quarantine period, being alone, far away,
separated from family members, and dealing with negative stigma were other problems that could make people’s mental
health even worse.3132 Another study also stated that emotional and psychological stress during the COVID-19 outbreak
in health care workers in Italy was due to a prolonged pandemic and the uncertainty of when this pandemic would end.33
The unsure COVID-19 infection status of household members and someone close to participants had a significant
relationship with anxiety. This finding was in contrast with several previous studies.”18 Several things might influence
anxiety, so more studies are needed to understand it, especially during the pandemic, lockdown, and quarantine period.
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There are some differences when comparing the anxiety during the COVID-19 pandemic and post-pandemic. During
the COVID-19 pandemic, respondents felt anxious due to the decrease in their household income because of the LSSR
policy. At the same time, they were anxious about spreading the virus if they went to work. Meanwhile, during the COVID-
19 post-pandemic, since this study was not conducted in that era, a study suggests that the cause of anxiety is loneliness
due to changing social dynamics.34 This study found that respondents who were not using the time well during the LSSR
have a higher chance of developing anxiety.3* Another study from China also found that the COVID-19 pandemic and the
lockdown policy significantly affect cities’ citizens in getting trouble falling asleep, which probably owes to the fear of
COVID-19 disease and the anxiety for corresponding economic loss.3> The other studies about self-efficacy and
management might be related to time management during the LSSR period in the COVID-19 pandemic, where greater self-
efficacy for self-management was associated and could be an important aspect to reduce the burden of long COVID-19
symptoms.3¢ Also, anxiety has a significant impact on the sense of self-efficacy.3” This study used a descriptive approach,
which provides a broad overview; therefore, the results should be interpreted with caution. An analytical model was not
employed to account for covariate or confounding variables that might have influenced the outcomes. This limits the
ability to understand the role of other contributing factors fully.

Conclusion

Factors that are contributing to anxiety symptoms during the LSRR period in the COVID-19 pandemic in Indonesia are
sex, residence, marital status, number of children, occupational status, infection by COVID-19, health concerns, and time
usage management. Future research should consider these variables to explore the relationships more deeply and provide
a more detailed understanding of the findings.
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