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ABSTRACT
Introduction: healthcare workers (hcWs) are on the frontlines of the cOViD-19 pandemic, putting 
them at a higher risk of infection and disease than non-hcWs. We analysed the effects of 
government policies for the public and for hcWs on the likelihood of severe acute Respiratory 
syndrome coronavirus 2 (saRs-coV-2) infection and mortality among hcWs during the first 
8 months of the pandemic in Jakarta province, the capital city and cOViD-19 hotspot in indonesia.
Methods:  We conducted a retrospective cohort study using secondary data from the Jakarta 
provincial government from March to October 2020, which included sociodemographic 
characteristics, symptoms, comorbidities and cOViD-19 diagnosis history for all cases. a generalized 
linear mixed-effect regression model was used to determine the effect of each month on the 
odds ratio (OR) of cOViD-19 cases and deaths for hcW compared with non-hcW, assuming that 
monthly trends were influenced by varying government policies.
Results:  a total of 894,487 suspected and confirmed cOViD-19 cases in health facilities in Jakarta 
province were analysed. the OR of confirmed cases for hcW was 2.04 (95% ci 2.00–2.08; p <  .001) 
compared to non-hcW. Despite this higher OR for infection, the case fatality rate (2.32 per 100) 
and OR (1.02, 95% ci 0.93–1.11; p = .65) of cOViD-19 deaths for hcW were similar to those of 
non-hcW. We observed a trend towards a lower number of cOViD-19 patients in hospitals and 
lower odds of cOViD-19 cases among hcWs during the april-to-July 2020 phase compared to the 
august-to-October phase. this chronologically aligned with more extensive policies to support 
hospital-based, community-based and well-being-related actions to protect hcW.
Conclusions:  hcW had higher odds of having saRs-coV-2 infection, yet similar odds of death from 
cOViD-19, as compared to non-hcW. Government policies with collective efforts to prevent hospital 
overcapacity during high transmission and burden periods of the pandemic should be prioritized.

KEY MESSAGES
• healthcare workers (hcWs) had higher exposure and odds of severe acute Respiratory 

syndrome coronavirus 2 (saRs-coV-2) infection than non-hcWs but a similar risk of death, 
consistent with previous studies.

• Government policies favouring reduced workloads of hcW and interventions to promote 
resilience can be achieved through combined hospital-based, community-based and well-being-
related approaches.

• studies to identify the patterns and trends of cOViD-19 cases and deaths, hospital admissions and 
policy dynamics are important to promote evidence-based decision-making by the government.

© 2024 The Author(s). Published by informa UK limited, trading as Taylor & francis Group
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Introduction

the mortality from coronavirus Disease-2019 (cOViD-19) 
had exceeded 6 million persons by December 2022, 
with a 2% global case fatality rate (cFR) [1]. Ongoing 
emergence of various mutations of severe acute 
Respiratory syndrome coronavirus 2 (saRs-coV-2) has 
influenced infection and transmission, leading to 
repeated pandemic waves. saRs-coV-2 sequences 
deposited to the Global initiative on sharing all 
influenza Data (GisaiD) from the indonesian consortium 
of saRs-coV-2 Genomic surveillance indicate variants 
circulating during the first pandemic wave were alpha, 
Beta and the local variants B.1.466.2, B.1.1.398, B.1.470 
and B.1.459 [2], followed later by Delta and Omicron 
variants. as seen in other countries, healthcare workers 
(hcWs) in indonesia have been on the frontlines and 
their mortality from cOViD-19 has been higher than 
for any other infectious disease outbreak in the history 
of the country [3,4]. Until mid-august 2021, there were 
1891 hcW deaths due to cOViD-19, and a surge of 
hcW deaths occurred during the Delta wave in 
mid-2021, wherein 114 doctors died despite being fully 
vaccinated [5,6]. this highlights the need to identify 
factors affecting hcW risk of infection and death, and 
how these change following public health measures 
and government policies [7].

there are multiple reasons hcWs are at a higher 
risk of cOViD-19. First, as care providers the exposure 
to cOViD-19 cases is high [7–9], which is exacerbated 
during periods of overcapacity of facilities [10,11]. in 
addition, hcW frequently work overtime as coworkers 
may suffer from cOViD-19, thereby exposing remain-
ing staff to even higher risk of infection [7,8,12]. 
Mahendradhata et  al. found that the number of medi-
cal staff in indonesia were insufficient to deal with the 
increased demand to manage cOViD-19 cases [13]. in 
response, the Ministry of health recruited health vol-
unteers to enhance the workforce and set up a triage 
wherein cOViD-19 suspect patients were sent to des-
ignated referral hospitals or isolation wards until 
proven otherwise [14,15]. second, because comorbid 
conditions such as hypertension, diabetes mellitus and 
pneumonia also increase the risk of mortality, guide-
lines and practical approaches for hcW with comor-
bidities were created to reduce their risk of infection [9].

institutional and governmental policies and support 
are necessary to reduce the risk for cOViD-19 in hcW 
[16–18]. however, to date, only a few studies have 
been conducted to compare the likelihood of 
saRs-coV-2 infection and mortality in hcW and 
non-hcW in response to government policies, particu-
larly in low- and middle-income countries (lMics), 

including indonesia. such studies are crucial to assess 
the impact of policies and practices during a pan-
demic, select which should be retained and scaled 
nationally, and inform future policy on crisis manage-
ment and disease mitigation. Moreover, studies related 
to hcW need more attention considering the need to 
optimize health systems and trust in health facilities. 
Jakarta province, a megacity, the capital city and the 
cOViD-19 hotspot in indonesia, serves as a national 
and global model for developing urban health pro-
grams, and lessons learned regarding cOViD-19 miti-
gation have value for other cities in indonesia, and for 
lMic and high-income countries.

this study sought to assess whether intervention 
policies for hcW were effective by comparing trends 
of cOViD-19 cases and deaths among hcWs with 
non-hcWs during the initial phase of the pandemic in 
Jakarta province covering the first 8  months. We anal-
ysed the risk of cOViD-19 cases and mortality in hcW 
compared to non-hcW in the context of policy formu-
lation and implementation in reducing the transmis-
sion among hcWs during this critical period to gain 
insights for future outbreak management.

Methods

Study design and data collection

We used three sources of secondary data for the 
cOViD-19 cases. First, from the Jakarta provincial gov-
ernment executive information systems, we obtained 
individual-level data for cOViD-19 suspected and con-
firmed cases from March to October 2020 on sociode-
mographic characteristics, symptoms, comorbidities 
and cOViD-19 diagnosis history (i.e. confirmed cases 
and deaths). second, from the Jakarta smart city pro-
gram we obtained individual-level case data which 
had been integrated with data from the Ministry of 
health of the Republic of indonesia. third, we obtained 
data from referral laboratories that reported the 
cOViD-19 test results to the provincial government. 
the data were merged for each individual in the 
respective databases, resulting in 1,230,071 cOViD-19 
and non-cOViD-19 cases defined by results from 
saRs-coV-2 polymerase chain reaction (PcR) assess-
ment of nasopharyngeal swabs. these cases of 
cOViD-19 included both inpatient and outpatient 
cases that were registered in Jakarta provincial govern-
ment data.

We included only PcR-confirmed cases of cOViD-19. 
We did not use cases reporting only symptoms and 
clinical presentation or antigen rapid tests (aRt) 
because they were not adequate for diagnosis of 
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cOViD-19, especially in 2020. in some cases, aRt had 
been used for screening before referral to a primary 
health centre (i.e. dental or maternal and child poly-
clinic) for PcR diagnosis. the results from aRt were 
used to quantify persons mandated to self-isolate.

We categorized the patients into two groups, i.e. 
suspected and confirmed cases. suspected cases were 
patients who had signs of acute respiratory infection 
or contact histories with confirmed cases of cOViD-19. 
Meanwhile, confirmed cases were patients who had 
positive results of PcR test with or without symp-
toms [19].

the mortality data were also captured from several 
sources. the DKi Jakarta Public health Office recorded 
daily mortality, and those data were cleaned and 
matched with mortality case data from the offices of 
cemeteries. this mortality rate data conformed to the 
required procedures for cOViD-19 deaths reporting, 
with reports from the district health office surveillance 
website, and with data from the hospital information 
system. Redundant cases and deaths (i.e. cOViD-19 for 
the same individual and the same day) and those with 
missing data for the key variables of interest were 
removed. case fatality rate was calculated by dividing 
the number of death cases by number of confirmed 
cases. From these data, we selected adult subjects 
(aged ≥18  years) and categorized them into hcW and 
non-hcW based on their current occupation and loca-
tion of work. We defined hcWs as those who worked 
in healthcare facilities, including persons with or with-
out a medical degree. Government policies, including 
hcW-related policies, were obtained from the official 
website of the Jakarta provincial government (https://
corona.jakarta.go.id/id/kebijakan), where written docu-
mentation of each policy was provided. two authors 
(DR and KRe) independently extracted the data on the 
policies from the website, and discrepancies were dis-
cussed with the senior authors. We further classified 
hcW-related policies into hospital-based, 
community-based and well-being-related. the study 
protocol was approved by the Research ethics 
committee of the Faculty of Medicine, Universitas 
indonesia, Dr. cipto Mangunkusumo General hospital 
(ethical approval number: 20030331). the Research 
ethics committee waived the requirement for written 
informed consent and approved the sharing of ano-
nymized data based on the ethical issues, logistics and 
urgency of this work.

Data analysis

Data were cleaned using Python and analysed using R 
Foundation for statistical computing (Vienna, austria). 

First, we compared the baseline characteristics of 
hcWs and non-hcWs using chi-square tests for two 
proportions. We identified the proportion of 
saRs-coV-2 infections and cOViD-19 deaths and com-
pared them between hcW and non-hcW for each 
month from March to October 2020. to determine the 
effect of month on the odds ratio (OR) of cOViD-19 
cases and deaths, we constructed a generalized linear 
mixed-effect regression (GlMeR) model with a bino-
mial family and logit link function. We used a multi-
level approach by inferring the probability of a hcW 
being tested for cOViD-19 given the month (i.e. swab 
P (hcW|Month), Death P (hcW|Month)). this approach 
was based on the differences in monthly trends in 
2020 which may have been due to varying govern-
ment policies. hence, we integrated the timeline of 
government policies, including hcW-related policies, 
to understand the trend of saRs-coV-2 infections and 
cOViD-19 deaths in response to these policies. to 
enrich our understanding of the dynamics of cOViD-19 
cases and deaths among hcW, we included data on 
the number of patients isolated for cOViD-19 and bed 
capacity in all referral hospitals. statistical significance 
was set at p value <.05.

Results

From the initial dataset of 1,230,071 suspected and 
confirmed cOViD-19 cases in Jakarta province, we 
selected 894,487 adults (aged ≥18  years), consisting of 
14,413 cases (5405 suspected; 9008 confirmed) among 
hcWs and 880,074 (501,586 suspected; 378,488 con-
firmed) cases among non-hcWs. the infection rate in 
hcW was 62.49%, and in non-hcW was 43.00%. table 
1 presents the baseline characteristics of hcWs and 
non-hcWs, most of whom were residents of Jakarta 
province. similar proportions of subjects aged ≥40 and 
≥65  years were found across suspected and confirmed 
cases between hcW and non-hcW. We found that 
contact history with cOViD-19 patients in confirmed 
cases was higher in the hcW group (39.15%) than in 
the non-hcW group (29.37%). While cOViD-19 symp-
toms varied, cough (23.41%), sore throat (13.43%) and 
fever (12.28%) were the most common symptoms. 
Only a small number of subjects had comorbidities, 
with hypertension (2.96%) being the most common. 
Our study found that the cFR was similar between 
hcW and non-hcW (2.32% vs. 2.40%, respectively).

Figure 1 depicts the likelihood of confirmed 
cOViD-19 cases and deaths from March to October 
2020 in response to the dynamics of government pol-
icies consisting of general population and hcW-related 
policies. GlMeR analyses demonstrated that the OR of 

https://corona.jakarta.go.id/id/kebijakan
https://corona.jakarta.go.id/id/kebijakan
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cOViD-19 confirmed cases for hcW was 2.04 (95% ci 
2.00–2.08; p  <  .001) compared to non-hcW. likelihood 
comparisons across months consistently showed that 
hcW had a higher probability of being infected with 
saRs-coV-2. however, Figure 2 reveals that from april 
to July 2020, except for June, ORs <1 were observed 
for hcW, whereas ORs >1 were observed from august 
to October 2020. this trend aligns with the trend in 
the number of cOViD-19 patients in hospitals that 
surged from august to October 2020. For cOViD-19 
deaths, the trend showed a diminishing probability of 
death in both groups, especially from June onwards. 
Based on the GlMeR results, no significant differences 
were found in the likelihood of death among hcWs 
compared to non-hcWs (OR 1.02, 95% ci 0.93–1.11; 
p  =  .65).

Government general population and HCW-related 
policies during the initial period of the pandemic

We identified the trends of the ORs for cOViD-19 con-
firmed cases, which described lower odds from april 
to July 2020 (i.e. april-to-July phase), followed by a 
gradual increase in the odds from august to October 
2020 (i.e. august-to-October phase) among hcWs 

compared to non-hcWs. the gradual increase in the 
august to October phase paralleled the surge in 
cOViD-19 patients in hospitals. Based on these find-
ings, we compared the government policies imple-
mented across months following these trends during 
the initial 8-month period of the pandemic.

the april-to-July 2020 phase started with the imple-
mentation of the total large-scale social restriction (lssR) 
as part of the general policies in early april, in response 
to the first confirmed cOViD-19 case on 2 March 2020. 
in March, the government increased the alertness and 
preparedness of the general public towards cOViD-19 
transmission risk. Distance education and work-from-
home (WFh) were ordered for all schools and offices, 
recreation areas were closed, and public transportation 
was restricted. the local government budget was reallo-
cated for the cOViD-19 response. the Jakarta provincial 
government also activated a call centre for public 
responses. in addition, the government ordered the clo-
sure of places of worship and initiated social assistance 
and mask distribution. the total lssR continued until 
May 2020, together with the restriction of religious 
activities since the month coincided with eid al-Fitr, a 
Muslim holiday, at the end of the fasting month. One 
policy related to religious restrictions was the 

Table 1. Baseline characteristics of suspected and confirmed coVid-19 cases among HcWs and non-HcWs in Jakarta province 
(n  =  894,487).

characteristic

HcW non-HcW

(n  =  14,413) (n  =  880,074)

suspected confirmed suspected confirmed

(n  =  5405) (n  =  9008) (n  =  501,586) (n  =  378,488)

n (%) n (%) n (%) n (%)

Aged ≥40  years old 2424 (44.85) 3930 (43.63) 205,040 (40.88) 177,697 (46.95)
Aged ≥65  years old 289 (5.35) 502 (5.57) 21,695 (4.33) 23,328 (6.16)
sex (female) 3207 (59.33) 4552 (50.53) 229,536 (45.76) 179,212 (47.35)
Jakarta’s resident 5360 (99.17) 6507 (72.24) 500,620 (99.81) 314,471 (83.09)
contact history 107 (1.98) 3527 (39.15) 820 (0.16) 111,180 (29.37)
symptoms
  cough 52 (0.96) 2109 (23.41) 1229 (0.25) 52,264 (13.81)
  fever 40 (0.74) 1106 (12.28) 1020 (0.20) 22,268 (5.88)
  diarrhoea 5 (0.09) 305 (3.39) 138 (0.03) 5691 (1.50)
  Malaise 19 (0.35) 870 (9.66) 516 (0.10) 16,164 (4.27)
  Myalgia 21 (0.39) 748 (8.30) 302 (0.06) 13,124 (3.47)
  nausea 12 (0.22) 553 (6.14) 398 (0.08) 10,505 (2.78)
  difficult breath 11 (0.20) 740 (8.21) 666 (2.82) 22,958 (6.07)
  Headache 29 (0.54) 974 (10.81) 406 (0.08) 21,295 (5.63)
  sore throat 39 (0.72) 1210 (13.43) 619 (0.12) 26,017 (6.87)
  Abdominal pain 7 (0.13) 322 (3.57) 116 (0.02) 7494 (1.98)
comorbidities
  Hypertension 4 (0.07) 267 (2.96) 252 (0.05) 5749 (1.52)
  diabetes 1 (0.02) 123 (1.37) 175 (0.03) 3315 (0.88)
  coPd 1 (0.02) 68 (0.75) 45 (0.01) 851 (0.22)
  liver 1 (0.02) 6 (0.07) 9 (0.001) 273 (0.07)
  Asthma 0 4 (0.04) 0 178 (0.05)
death status
  non-death 5402 (99.94) 8799 (97.68) 501,151 (99.91) 369,386 (97.60)
  death 3 (0.06) 209 (2.32) 435 (0.09) 9102 (2.40)
cfR, % – 2.32 – 2.40

cfR: case fatality rate; coPd: chronic obstructive pulmonary disease.
only liver comorbidity and asthma did not differ significantly.
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Figure 1. likelihood of coVid-19 cases and deaths among HcWs and non-HcWs in Jakarta, and the number of hospitals’ beds 
and patients, in response to the dynamics of government policies.
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prohibition of mass travel, in addition to limiting mobi-
lization to or from other cities that traditionally accom-
panied eid al-Fitr. social assistance was expanded and 
funding from universal health coverage was allocated to 
strengthen funding for the cOViD-19 response. the 
United against cOViD smart phone application was 
launched by the national government and media to 
promote cOViD-19 prevention. as preparation to ease 
the lssR, school preparedness for in-person learning 
was initiated. From June to July, the government imple-
mented a transitional lssR, with fewer restrictions. 
Public places and offices were gradually opened at 
half-capacity, with an enforced protocol for cOViD-19 
prevention. in accordance with the transitional phase, 
the government initiated active case finding, set prices 
for affordable PcR testing, and accepted the use of 
cOViD-19 antigen and antibody tests for diagnosis. 
Moreover, law enforcement was ordered to maintain 
social restrictions retained in the transitional lssR.

importantly, in the april-to-July 2020 phase, the 
government implemented some hcW-related policies 
that combined hospital-based, community-based and 
well-being-related aspects. hospital-based policies 
were initiated and improved throughout the phase, 
including improving referral hospital readiness, activat-
ing telemedicine, PPe training and hospital-based data 
collection. importantly, these efforts were supported 
by community-based initiatives, including health vol-
unteer recruitment with incentives, community-based 
self-isolation programs and self-identifying cOViD-19 
risk for the public. hcW well-being-related policies 
were initiated, including psychosocial support, 
extended provision of accommodations to prevent 

exposure to their families, and support for hcW’s fam-
ilies, i.e. providing permission for hcW’s children to 
register to public schools with no tests. altogether, the 
hcW-related policies in the april-to-July 2020 phase 
helped reduce the patient load at hospitals during a 
surge in cases that occurred during the same period 
(Figure 1).

however, during the august-to-October 2020 
phase, the transitional lssR was implemented 
throughout, except in the last two weeks of september 
2020. importantly, this phase was marked by a grad-
ual opening of recreational activities (i.e. live music, 
biking areas, movie theatres and sports centres) but 
was not followed by the expansion of community-based 
and well-being-related policies to provide more sup-
port to hcW. in contrast, we observed an increasing 
trend in the number of cOViD-19 patients in hospi-
tals, with a peak in October. taken together, the 
august-to-October 2020 phase was characterized by 
hospital overcapacity with inadequate expansion of 
community-based and hcW well-being-related poli-
cies, which may have led to an increased risk of 
saRs-coV-2 infection among hcWs.

Discussion

in this study, we found a 104% increase in the odds of 
testing positive for cOViD-19 in hcW compared with 
non-hcW. Despite the higher OR for cOViD-19 infec-
tion, the cFR and odds of death were not significantly 
different between hcW and non-hcW. importantly, 
during the 8-month initial period of the pandemic, the 

Figure 2. comparison of monthly variance of the odds ratio between HcW and non-HcW (intercept) in having coVid-19 (a) 
confirmed cases and (b) mortality.
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OR of cOViD-19 infection among hcWs decreased in 
months when particular hcW-related policies were 
implemented (i.e. april to July 2020), which empha-
sized the improvement of hospital readiness, support-
ing the well-being of the hcW, and activation of public 
participation through community-based self-isolation 
and risk assessment. in contrast, the OR gradually 
increased among hcWs when the social restriction 
loosened, and in turn, the Jakarta provincial govern-
ment documented an increased number of patients 
isolated in health facilities for cOViD-19 (i.e. august-to-
October 2020 phase). interestingly, this trend was also 
observed in the number of patients isolated in hospi-
tals, showing an increased rate during the same period.

this study is among the largest to evaluate 
saRs-coV-2 infections and deaths in Jakarta, the capi-
tal city and one of the cOViD-19 hotspots in indonesia. 
this is also among the first studies to compare 
cOViD-19 outcomes between hcW and non-hcW in 
an lMic. We included all cases reported by the gov-
ernment surveillance system in the city, thus reducing 
selection bias. the Jakarta provincial government 
accelerated the development of information and data-
base systems for cOViD-19 reporting during the first 
months of the pandemic, although the Ministry of 
health of the Republic of indonesia had yet to estab-
lish such systems. additionally, hcWs and non-hcWs 
had comparable characteristics (i.e. age, sex and 
comorbidities), except for contact history, which was 
higher in hcWs (39.15%) than in non-hcWs (29.37%). 
We noted the low incidence of comorbidities (hyper-
tension, diabetes mellitus, chronic obstructive pulmo-
nary disease and liver disease) in both hcW and 
non-hcW. the data on comorbidities must be manu-
ally entered into a system in order to be captured by 
the central health office. however, due to a greater 
workload during the first wave of the pandemic, the 
hospitals could not appropriately record all comorbid-
ities of the patients. therefore, the low comorbidity 
rates might not represent the real condition in the 
community.

Our findings demonstrated a higher prevalence of 
cOViD-19 cases among hcWs than in other studies in 
the United states (Us) (2.7–4.5%), iran (5.62%) and 
china (1.1–11.9%) [20–24]. this could be due, in part, 
to the inclusion of only suspected cases of cOViD-19 
(i.e. symptomatic subjects and those with a contact 
history). however, our results on increased odds of 
infection (OR 2.04) among hcWs were similar to the 
nationwide study conducted in the Us (hR 2.80) and 
the United Kingdom (UK) (hR 12.52) among hcWs.

Our study observed similar trends in cFR between 
hcW and non-hcW. in March 2020, hcWs were one of 

the national priority groups for access to cOViD-19 
testing, thus enabling early treatment for confirmed 
cases among hcWs [25]. to the best of our knowl-
edge, information on mortality trends in two distinct 
groups of hcWs and non-hcWs from previous studies 
is lacking. a study in the Us showed lower mortality 
rates among hcWs (1%) than among non-hcWs (8%) 
[26], while another study in the UK demonstrated a 
higher risk of severe cOViD-19 in essential workers, 
including hcWs [27].

hcWs have consistently been associated with higher 
odds of saRs-coV-2 infection. in our study, the 
monthly odds of cOViD-19 cases among hcWs were 
consistently higher than those of non-hcWs. Various 
factors may account for these findings, such as inade-
quate personal protective equipment (PPe) provision 
and use, higher exposure to cOViD-19 cases, and pre-
vention measures in activities outside the work shift. 
PPe shortage in most of the healthcare facilities in 
indonesia, including in Jakarta, in the first few months 
of the pandemic has been documented and was due 
to the high demand coming not only from medical 
professionals but also from the public [10]. this condi-
tion would lead to inadequate PPe use and result in 
PPe reuse, which has been associated with a higher 
risk for cOViD-19 in a previous study, and could affect 
the exposure risk of hcW [20]. Moreover, higher expo-
sure to cOViD-19, i.e. caring for patients with sus-
pected or documented cOViD-19, also increased the 
risk of cOViD-19 infection among hcWs, even when 
they reported adequate PPe use. this aligns with our 
findings, in which hcW showed a higher cOViD-19 
contact history compared to non-hcW, although data 
on PPe use were absent in this study. this may sug-
gest the importance of re-evaluating the PPe level rec-
ommendations and, more importantly, the correct 
application and adherence to the recommendations. 
lastly, alongside the implementation of PPe use during 
the work shift, it is worth mentioning that reinforce-
ment of preventive measures is needed outside the 
clinical situation, including breaks and meal times.

the Jakarta provincial government implemented 
several hcW-related policies that were adaptable to 
the dynamics of cOViD-19 cases and financially sup-
ported them through budget reallocations from the 
local government. Our study indicates that 
community-based and well-being-related policies as 
part of cOViD-19 prevention and management proto-
cols are among the key factors that may reduce the 
risk of cOViD-19 among hcWs. Various countries have 
explored community-based approaches to cope with 
the pandemic [28,29]. Moreover, a few countries have 
also included public participation in the decision-making 
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process of cOViD-19 policies [30,31]. community 
resource utilization during the cOViD-19 pandemic is 
vital and feasible under restricted circumstances to 
help decrease the burden and load in hospitals [32]. 
its implementation in Jakarta province was accompa-
nied by improving hospital readiness, including 
enhancing medical waste protocols, increasing human 
resources, monitoring the bed occupancy rate, and 
promoting the well-being of hcW through accommo-
dation provision, family and mental support during 
the time of increased loads in healthcare facilities. 
Mental support for hcW must not be overlooked, as 
previous studies have highlighted psychological 
exhaustion and a range of mental health impacts 
among hcWs, including fear of contracting cOViD-19 
and infecting loved ones, fear of early death, obliga-
tion to work during the pandemic due to financial 
matters, and being in a psychologically conflicted posi-
tion between lack of PPe, professionalism and moral 
responsibility of caring for patients [33–35]. collectively, 
combined efforts to address these issues might pre-
vent hospital overcapacities, reduce workload and con-
tact among hcWs during a surge of cOViD-19 cases, 
while still ensuring the well-being of hcW, resulting in 
decreased odds of cOViD-19 cases. interestingly, 
during the august-to-October 2020 phase marked 
with loosened social restrictions, the scale-up of such 
combined efforts was not observed, resulting in inad-
equate support of hospital-based policies in prevent-
ing hospital overload and cOViD-19 contact and risk 
among hcWs.

there were possibilities that other factors besides 
changes in policy could affect the outcomes in 
cOViD-19. We noted an increase in the icU bed occu-
pancy rate to 71% in august 2020, which continued to 
increase through september 2020 [36]. there was also 
limited access to therapeutics during that time. the 
National agency for Drug and Food control of 
indonesia released the emergency Use authorization 
(eUa) for Favipiravir on 3 september 2020, while the 
eUa for Remdesivir was released on 19 september 
2020 [37]. however, these therapeutic drugs were 
expensive and evidence of their efficacy was limited. 
We could not confirm whether there was a shortage of 
ventilators or equipment during that time. all of these 
may have contributed to the sharp increase in the like-
lihood of being infected, both among hcWs and 
non-hcWs, that was observed in October 2020, despite 
the implementation of the total lssR in mid-september 
2020. Often, changes in policy occur in response to 
the current situation, e.g. the total lssR in 
mid-september 2020 was decided due to hospital 
overcapacity.

While our study identified important findings to 
ensure collective support from a combined effort for 
hcW during the unprecedented situation of the pan-
demic, a few limitations should be taken into consid-
eration. First, detailed information on PPe, such as PPe 
availability and practice of PPe reuse, as an important 
determinant that may increase risk, was not evaluated 
in this study. hence, for future studies, we suggest 
expanded data collection on hcW’s characteristics, 
including their place of work (i.e. primary vs. second-
ary vs. tertiary health care) and adherence to the PPe 
recommendations, including during the non-work shift 
time. second, concerning the community-based 
approach of cOViD-19 management, compliance with 
the protocols for this approach warrants more inten-
sive monitoring. Previous studies have also identified 
challenges to non-adherence in this approach [38,39].

Our study is consistent with a previous study show-
ing the importance of supporting and ensuring the 
well-being of hcW, as they consistently face higher 
cOViD-19 risks and may contribute to the spread of the 
infection in the community. Our findings add that col-
lective support through combined efforts in hcW-related 
policies with community-based and well-being-related 
approaches, alongside hospital-based policies, is crucial 
to prevent hospital overcapacity, especially during the 
initial period of the pandemic. this would help reduce 
cOViD-19 contact and workload, while promoting pan-
demic resilience among hcWs. another lesson learned 
for future pandemics is to enhance surveillance while 
any vaccine development is in progress. During the 
pandemic period herein, there had not been any 
saRs-coV-2 vaccines developed and provided to hcW. 
the first vaccine (sinovac Biotech’s coronaVac) was 
available in indonesia on 13 January 2021. therefore, 
there is no impact of vaccination on the outcomes of 
this study. it is worth mentioning that the results of the 
comparison between hcW and non-hcW may depend 
on the settings and measures taken by the local gov-
ernment concerning cOViD-19 prevention. the varia-
tion in results across regions or settings warrants 
further investigation.

Conclusions

in summary, our analysis found that, while govern-
ment policies appeared to lower cases both in hospi-
tals and in the community, hcW had a higher risk of 
saRs-cOV-2 infection but a similar risk of death from 
cOViD-19 as non-hcW. although many factors could 
have contributed to these findings, our study found 
that government policies aimed at reducing hospital 
loads and promoting hcW’s well-being helped to 
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reduce the spread of saRs-cOV-2 infection among 
hcWs, particularly in the early stages of the pan-
demic as a crucial time in crisis management. Future 
studies are warranted with expanded sociodemo-
graphic, PPeadherence, and vaccine coverage data 
among hcWs, and studies should be conducted in 
other regions with different local government policies.

Acknowledgements

the authors would like to thank the government of Jakarta 
province for their approval in using the dataset. the authors 
are also grateful to chaula Putri, Yani Kurniawan, hanifa and 
alfi Rahma Putri, who helped us search for references of this 
manuscript. the authors thank the committee of the 
international Workshop on Data Preparation, analysis, and 
Writing in child Development, health, and Nutrition in 2021 
hosted online by the human Nutrition Research center – 
indonesian Medical education and Research institute, Faculty 
of Medicine, Universitas indonesia and summit institute for 
Development, Mataram, indonesia, for their supports in man-
uscript preparation and analysis, and support thereof from 
(late) elizabeth Prado, Daniel Fatori, Felipe argolo, Grand 
challenges canada, and the Oxford clinical Research Unit 
– indonesia.

Author contributions

Dr. agustina had full access to all the data in the study and 
takes responsibility for the integrity of the data and the 
accuracy of the data analysis. concept and design: agustina. 
acquisition, analysis or interpretation of data: agustina, 
Rianda, lamuri, ekawidyani, sari and Wulan. Drafting of the 
manuscript: agustina, Rianda, ekawidyani, siregar, sari, Wulan 
and Devana. critical revision of the manuscript for important 
intellectual content: agustina, Rianda, lamuri, ekawidyani, 
siregar, sari, Wulan, Devana, syam, Rahyussalim, handayani, 
Widyastuti, shankar and salama. statistical analysis: Rianda, 
lamuri, shankar, agustina, and sari. Obtain funding: agustina 
and shankar. administrative, technical or material support: 
handayani, Widyastuti and salama.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

the project was funded through PUti Grant NKB-432/UN2.
Rst/hKP.05.00/2022 of Universitas indonesia, with additional 
support from the Oxford University clinical Research Unit - 
indonesia (OUcRU-iD), and from the analysis and Writing 
Workshop supported by Grand challenges canada. 

ORCID

Rina agustina  http://orcid.org/0000-0002-8464-1037
Davrina Rianda  http://orcid.org/0000-0001-9919-2249

aly lamuri  http://orcid.org/0000-0002-3410-3767
Karina Rahmadia ekawidyani  http://orcid.org/0000-0002- 
5414-5040
Deviana ayushinta sani siregar  http://orcid.org/0000-0001- 
6838-4168
Dyana santika sari  http://orcid.org/0009-0007-3994-4104
Prashti Mutia Wulan  http://orcid.org/0009-0002-1474-8661
Natasha Dianasari Devana  http://orcid.org/0009-0006-5167-9115
ari Fahrial syam  http://orcid.org/0000-0003-0041-3553
ahmad Jabir Rahyussalim  http://orcid.
org/0000-0003-3248-1147
Dwi Oktavia handayani  http://orcid.org/0000-0001-7094-1269
Widyastuti Widyastuti  http://orcid.org/0000-0002-1411-4311
anuraj harish shankar  http://orcid.org/0000-0001-7268-6708
Ngabila salama  http://orcid.org/0000-0002-3691-2242

Data availability statement

Data are available on reasonable request.

References

 [1] WhO. WhO coronavirus Disease (cOViD-19) dashboard; 
2021 [cited 2021 Nov 9]. available from: https://covid19.
who.int/

 [2] Prasetyoputri a, Dharmayanthi aB, iryanto sB, et  al. the 
dynamics of circulating saRs-coV-2 lineages in Bogor 
and surrounding areas reflect variant shifting during 
the first and second waves of cOViD-19 in indonesia. 
PeerJ. 2022;10:1. doi: 10.7717/peerj.13132.

 [3] Prajogo D, sohal a, Dewi Rs, et  al. Occupational health 
and safety (Ohs): protecting the indonesian healthcare 
Workforce during the cOViD-19 pandemic; 2022 [cited 
2022 Dec 16]. available from: https://pair.australia 
indonesiacentre.org/wp-content/uploads/2021/12/
Occupational-health-and-safety-in-healthcare-During- 
cOViD-19_english.pdf

 [4] alshamrani MM, el-saed a, al Zunitan M, et  al. Risk of 
cOViD-19 morbidity and mortality among healthcare 
workers working in a large tertiary care hospital. int J 
infect Dis. 2021;109:238–12. doi: 10.1016/j.ijid.2021.07.009.

 [5] Kompas. Kematian tenaga medis indonesia akibat 
covid-19 tertinggi di asia, Kenapa? 2021 [cited 2021 
Nov 10]. available from: https://www.kompas.com/
sains/read/2021/01/28/141625123/terbanyak-di-asia-64
7-nakes-indonesia-meninggal-akibat-covid-19

 [6] cNN. iDi: Kematian nakes Ri tertinggi ke-5 di dunia; 
2021; [cited 2021 Nov 11]. available from: https://www.
cnnindonesia.com/nasional/20210102172140-20- 
588766/idi-kematian-nakes-ri-tertinggi-ke-5-di-dunia

 [7] Bandyopadhyay s, Baticulon Re, Kadhum M, et  al. 
infection and mortality of healthcare workers world-
wide from cOViD-19: a systematic review. BMJ Glob 
health. 2020;5(12):e003097. doi: 10.1136/bmjgh-2020- 
003097.

 [8] iyengar KP, ish P, Upadhyaya GK, et  al. cOViD-19 and 
mortality in doctors. Diabetes Metab syndr. 
2020;14(6):1743–1746. doi: 10.1016/j.dsx.2020.09.003.

 [9] Wang J, Zhou M, liu F. Reasons for healthcare workers 
becoming infected with novel coronavirus disease 2019 

http://orcid.org/0000-0002-5414-5040
http://orcid.org/0000-0002-5414-5040
http://orcid.org/0000-0001-6838-4168
http://orcid.org/0000-0001-6838-4168
https://covid19.who.int/
https://covid19.who.int/
https://doi.org/10.7717/peerj.13132
https://pair.australiaindonesiacentre.org/wp-content/uploads/2021/12/Occupational-Health-and-Safety-in-Healthcare-During-COVID-19_English.pdf
https://pair.australiaindonesiacentre.org/wp-content/uploads/2021/12/Occupational-Health-and-Safety-in-Healthcare-During-COVID-19_English.pdf
https://pair.australiaindonesiacentre.org/wp-content/uploads/2021/12/Occupational-Health-and-Safety-in-Healthcare-During-COVID-19_English.pdf
https://pair.australiaindonesiacentre.org/wp-content/uploads/2021/12/Occupational-Health-and-Safety-in-Healthcare-During-COVID-19_English.pdf
https://doi.org/10.1016/j.ijid.2021.07.009
https://www.kompas.com/sains/read/2021/01/28/141625123/terbanyak-di-asia-647-nakes-indonesia-meninggal-akibat-covid-19
https://www.kompas.com/sains/read/2021/01/28/141625123/terbanyak-di-asia-647-nakes-indonesia-meninggal-akibat-covid-19
https://www.kompas.com/sains/read/2021/01/28/141625123/terbanyak-di-asia-647-nakes-indonesia-meninggal-akibat-covid-19
https://www.cnnindonesia.com/nasional/20210102172140-20-588766/idi-kematian-nakes-ri-tertinggi-ke-5-di-dunia
https://www.cnnindonesia.com/nasional/20210102172140-20-588766/idi-kematian-nakes-ri-tertinggi-ke-5-di-dunia
https://www.cnnindonesia.com/nasional/20210102172140-20-588766/idi-kematian-nakes-ri-tertinggi-ke-5-di-dunia
https://doi.org/10.1136/bmjgh-2020-
https://doi.org/10.1136/bmjgh-2020-
https://doi.org/10.1016/j.dsx.2020.09.003


10 R. aGUstiNa et al.

(cOViD-19) in china. J hosp infect. 2020;105(1):100–
101. doi: 10.1016/j.jhin.2020.03.002.

 [10] Fitria s, Darmawan es, alfriantin aR. Risk factors for 
transmission of the saRs-cov 2 virus in health workers. 
J PROMKes. 2022;10(1):93–102. doi: 10.20473/jpk.V10.
i1.2022.93-102.

 [11] Burrer sl, de Perio Ma, hughes MM, et al. characteristics 
of health care personnel with cOViD-19—United states, 
February 12–april 9, 2020. MMWR Morb Mortal Wkly 
Rep. 2020;69(15):477–481. doi: 10.15585/mmwr.
mm6915e6.

 [12] WhO. Panduan sementara Penggunaan Rasional alat 
Perlindungan Diri Untuk Penyakit coronavirus 
(cOViD-19) Dan Pertimbangan Jika Ketersediaan sangat 
terbatas; 2022 [cited 2022 Dec 16]. available from: 
https://www.who.int/docs/default-source/searo/
indonesia/covid19/who-2019-penggunaan-rasional-alat-
perlindungan-diri-untuk-covid-19-dan-pertimbangan.
pdf?sfvrsn=7eb7ebc7_2

 [13] Mahendradhata Y, andayani NlPe and Marthias t. 
cOViD‐19 health system response monitor: indonesia. 
New Delhi: World health Organization Regional Office 
for south‐east asia; 2021 [cited 2022 Dec 16]. available 
from: https://apo.who.int/publications/i/item/covid-1
9-health-system-response-monitor-indonesia

 [14] Djalante R, lassa J, setiamarga D, et  al. Review and 
analysis of current responses to cOViD-19 in indonesia: 
period of January to March 2020. Prog Disaster sci. 
2020;6:100091. doi: 10.1016/j.pdisas.2020.100091.

 [15] Ministry of health of the Republic of indonesia. Panduan 
teknis Pelayanan Kesehatan Rumah sakit Pada Masa 
adaptasi Kebiasaan Baru; 2022 [cited 2022 Dec 16]. 
available from: https://covid19.go.id/storage/app/media/
Protokol/2020/November/panduan-teknis-pelayanan-ruma
h-sakit-pada-masa-adaptasi-kebiasaan-baru-02-11-2020.
pdf

 [16] lazarus G, Meyer M, Depfenhart M, et  al. indonesian 
medical frontliners during the coronavirus disease 2019 
pandemic: have we been protecting them enough? J 
clin transl Res. 2021;7(4):558–562.

 [17] el sharif N, ahmead M, imam a. cOViD-19 infection 
prevention and control procedures and institutional 
trust: perceptions of Palestinian healthcare workers. 
Front Public health. 2022;10:947593. doi: 10.3389/
fpubh.2022.947593.

 [18] Williams Ga, scarpetti G, Bezzina a, et  al. how are 
countries supporting their workers during cOViD-19? 
2022 [cited 2022 Dec 16]. available from: https://apps.
w h o. i n t / i r i s / b i t s t r e a m / h a n d l e / 1 0 6 6 5 / 3 3 6 2 9 8 /
eurohealth-26-2-58-62-eng.pdf

 [19] Ministry of health of the Republic of indonesia. Keputusan 
Menteri Kesehatan Republik indonesia tentang Pedoman 
Pencegahan Dan Pengendalian coronavirus Disease 2019 
(cOViD-19); 2023 [cited 2023 Jul 25]. available from: 
https://infeksiemerging.kemkes.go.id/download/KMK_No._
hK .01.07-MeNKes -413-2020_ttg_Pedoman_Pen 
cegahan_dan_Pengendalian_cOViD-19.pdf

 [20] Nguyen lh, Drew Da, Graham Ms, et  al. Risk of 
cOViD-19 among front-line health-care workers and the 
general community: a prospective cohort study. lancet 
Public health. 2020;5(9):e475–e483. doi: 10.1016/
s2468-2667(20)30164-X.

 [21] sabetian G, Moghadami M, hashemizadeh Fard 
haghighi l, et  al. cOViD-19 infection among health-
care workers: a cross-sectional study in southwest 
iran. Virol J. 2021;18(1):58. doi: 10.1186/s12985-021- 
01532-0.

 [22] lai X, Wang M, Qin c, et  al. coronavirus disease 2019 
(cOViD-2019) infection among health care workers and 
implications for prevention measures in a tertiary hospi-
tal in Wuhan, china. JaMa Netw Open. 2020;3(5):e209666. 
doi: 10.1001/jamanetworkopen.2020.9666.

 [23] Wei Jt, liu ZD, Fan ZW, et  al. epidemiology of and risk 
factors for cOViD-19 infection among health care workers: 
a multi-centre comparative study. int J environ Res Public 
health. 2020;17(19):7149. doi: 10.3390/ijerph17197149.

 [24] Zheng l, Wang X, Zhou c, et  al. analysis of the infec-
tion status of healthcare workers in Wuhan during the 
cOViD-19 outbreak: a cross-sectional study. clin infect 
Dis. 2020;71(16):2109–2113. doi: 10.1093/cid/ciaa588.

 [25] health Office of the aceh Province. Rapid test corona 
Diprioritaskan bagi Nakes dan Orang Kontak dengan 
Pasien Positif; 2020 [cited 2023 Jan 18]. available from: 
https://dinkes.acehprov.go.id/news/read/2020/03/25/317/
rapid-test-corona-diprioritaskan-bagi-nakes-dan-orang- 
kontak-dengan-pasien-positif.html

 [26] Kim R, Nachman s, Fernandes R, et  al. comparison of 
cOViD-19 infections among healthcare workers and 
non-healthcare workers. PlOs One. 2020;15(12):e0241956. 
doi: 10.1371/journal.pone.0241956.

 [27] Mutambudzi M, Niedwiedz c, MacDonald eB, et  al. 
Occupation and risk of severe cOViD-19: prospective 
cohort study of 120  075 UK Biobank participants. 
Occup environ Med. 2021;78(5):307–314. doi: 10.1136/
oemed-2020-106731.

 [28] Kerkhoff aD, sachdev D, Mizany s, et  al. evaluation of a 
novel community-based cOViD-19 ‘test-to-care’ model for 
low-income populations. PlOs One. 2020;15(10):e0239400. 
doi: 10.1371/journal.pone.0239400.

 [29] Davis a, Munari s, Doyle J, et  al. Quarantine prepared-
ness – the missing factor in cOViD-19 behaviour change? 
Qualitative insights from australia. BMc Public health. 
2022;22(1):1806. doi: 10.1186/s12889-022-14185-7.

 [30] Mouter N, hernandez Ji, itten aV. Public participation in 
crisis policymaking. how 30,000 Dutch citizens advised 
their government on relaxing cOViD-19 lockdown mea-
sures. PlOs One. 2021;16(5):e0250614. doi: 10.1371/
journal.pone.0250614.

 [31] Fu l, sun h, Xu K. Whether social participation can af-
fect the central Government Public Policy response to 
the cOViD-19 in china. Front Public health. 
2022;10:842373. doi: 10.3389/fpubh.2022.842373.

 [32] Phattharapornjaroen P, carlström e, sivarak O, et  al. 
community-based response to the cOViD-19 pandemic: 
case study of a home isolation centre using flexible 
surge capacity. Public health. 2022;211:29–36. doi: 
10.1016/j.puhe.2022.06.025.

 [33] asa Ga, Fauk NK, Ratu M, et  al. the impact of working 
in cOViD-19 hospital on indonesian nurses’ mental 
health and wellbeing: a qualitative study. BMc Nurs. 
2022;21(1):345. doi: 10.1186/s12912-022-01131-6.

 [34] syamlan at, salamah s, alkaff FF, et  al. Mental health 
and health-related quality of life among healthcare 
workers in indonesia during the cOViD-19 pandemic: a 

https://doi.org/10.1016/j.jhin.2020.03.002
https://doi.org/10.20473/jpk.V10.I1.2022.93-102
https://doi.org/10.20473/jpk.V10.I1.2022.93-102
https://doi.org/10.15585/mmwr.mm6915e6
https://doi.org/10.15585/mmwr.mm6915e6
https://www.who.int/docs/default-source/searo/indonesia/covid19/who-2019-penggunaan-rasional-alat-perlindungan-diri-untuk-covid-19-dan-pertimbangan.pdf?sfvrsn=7eb7ebc7_2
https://www.who.int/docs/default-source/searo/indonesia/covid19/who-2019-penggunaan-rasional-alat-perlindungan-diri-untuk-covid-19-dan-pertimbangan.pdf?sfvrsn=7eb7ebc7_2
https://www.who.int/docs/default-source/searo/indonesia/covid19/who-2019-penggunaan-rasional-alat-perlindungan-diri-untuk-covid-19-dan-pertimbangan.pdf?sfvrsn=7eb7ebc7_2
https://www.who.int/docs/default-source/searo/indonesia/covid19/who-2019-penggunaan-rasional-alat-perlindungan-diri-untuk-covid-19-dan-pertimbangan.pdf?sfvrsn=7eb7ebc7_2
https://apo.who.int/publications/i/item/covid-19-health-system-response-monitor-indonesia
https://apo.who.int/publications/i/item/covid-19-health-system-response-monitor-indonesia
https://doi.org/10.1016/j.pdisas.2020.100091
https://covid19.go.id/storage/app/media/Protokol/2020/November/panduan-teknis-pelayanan-rumah-sakit-pada-masa-adaptasi-kebiasaan-baru-02-11-2020.pdf
https://covid19.go.id/storage/app/media/Protokol/2020/November/panduan-teknis-pelayanan-rumah-sakit-pada-masa-adaptasi-kebiasaan-baru-02-11-2020.pdf
https://covid19.go.id/storage/app/media/Protokol/2020/November/panduan-teknis-pelayanan-rumah-sakit-pada-masa-adaptasi-kebiasaan-baru-02-11-2020.pdf
https://covid19.go.id/storage/app/media/Protokol/2020/November/panduan-teknis-pelayanan-rumah-sakit-pada-masa-adaptasi-kebiasaan-baru-02-11-2020.pdf
https://doi.org/10.3389/fpubh.2022.947593
https://doi.org/10.3389/fpubh.2022.947593
https://apps.who.int/iris/bitstream/handle/10665/336298/Eurohealth-26-2-58-62-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/336298/Eurohealth-26-2-58-62-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/336298/Eurohealth-26-2-58-62-eng.pdf
https://infeksiemerging.kemkes.go.id/download/KMK_No._HK.01.07-MENKES-413-2020_ttg_Pedoman_Pencegahan_dan_Pengendalian_COVID-19.pdf
https://infeksiemerging.kemkes.go.id/download/KMK_No._HK.01.07-MENKES-413-2020_ttg_Pedoman_Pencegahan_dan_Pengendalian_COVID-19.pdf
https://infeksiemerging.kemkes.go.id/download/KMK_No._HK.01.07-MENKES-413-2020_ttg_Pedoman_Pencegahan_dan_Pengendalian_COVID-19.pdf
https://doi.org/10.1016/S2468-2667(20)30164-X
https://doi.org/10.1016/S2468-2667(20)30164-X
https://doi.org/10.1186/s12985-021-
https://doi.org/10.1186/s12985-021-
https://doi.org/10.1001/jamanetworkopen.2020.9666
https://doi.org/10.3390/ijerph17197149
https://doi.org/10.1093/cid/ciaa588
https://dinkes.acehprov.go.id/news/read/2020/03/25/317/rapid-test-corona-diprioritaskan-bagi-nakes-dan-orang-kontak-dengan-pasien-positif.html
https://dinkes.acehprov.go.id/news/read/2020/03/25/317/rapid-test-corona-diprioritaskan-bagi-nakes-dan-orang-kontak-dengan-pasien-positif.html
https://dinkes.acehprov.go.id/news/read/2020/03/25/317/rapid-test-corona-diprioritaskan-bagi-nakes-dan-orang-kontak-dengan-pasien-positif.html
https://doi.org/10.1371/journal.pone.0241956
https://doi.org/10.1136/oemed-2020-106731
https://doi.org/10.1136/oemed-2020-106731
https://doi.org/10.1371/journal.pone.0239400
https://doi.org/10.1186/s12889-022-14185-7
https://doi.org/10.1371/journal.pone.0250614
https://doi.org/10.1371/journal.pone.0250614
https://doi.org/10.3389/fpubh.2022.842373
https://doi.org/10.1016/j.puhe.2022.06.025
https://doi.org/10.1186/s12912-022-01131-6


aNNals OF MeDiciNe 11

cross-sectional study. BMJ Open. 2022;12(4):e057963. 
doi: 10.1136/bmjopen-2021-057963.

 [35] setiawan hW, Pratiwi iN, Nimah l, et  al. challenges for 
healthcare workers caring for cOViD-19 patients in 
indonesia: a qualitative study. inquiry. 2021;58:469580 
211060291. doi: 10.1177/00469580211060291.

 [36] Government of DKi Jakarta Province. linimasa Kebijakan 
Pemprov DKi Jakarta terkait Penanganan cOViD-19; 
2023 [cited 2023 Jul 25]. available from: https://corona.
jakarta.go.id/id/kebijakan

 [37] Ministry of communication and informatics of the 
Republic of indonesia. Remdesivir, Obat terapi Pasien 

cOViD-19; 2023; [cited 2023 Jul 25]. available from: 
https://indonesiabaik.id/infografis/remdesivir-oba
t-terapi-pasien-covid-19

 [38] eraso Y, hills s. self-isolation and quarantine during the 
UK’s first wave of cOViD-19. a mixed-methods study of 
non-adherence. int J environ Res Public health. 
2021;18(13):7015. doi: 10.3390/ijerph18137015.

 [39] amirudin a, Urbański M, saputra J, et  al. the  
impact of the cOViD-19 self-isolation policy on the oc-
cupations of vulnerable groups. int J environ Res 
Public health. 2021;18(12):6452. doi: 10.3390/
ijerph18126452.

https://doi.org/10.1136/bmjopen-2021-057963
https://doi.org/10.1177/00469580211060291
https://corona.jakarta.go.id/id/kebijakan
https://corona.jakarta.go.id/id/kebijakan
https://indonesiabaik.id/infografis/remdesivir-obat-terapi-pasien-covid-19
https://indonesiabaik.id/infografis/remdesivir-obat-terapi-pasien-covid-19
https://doi.org/10.3390/ijerph18137015
https://doi.org/10.3390/ijerph18126452
https://doi.org/10.3390/ijerph18126452

	The impact of government pandemic policies on the vulnerability of healthcare workers to SARS-CoV-2 infection and mortality in Jakarta Province, Indonesia
	Abstract
	Introduction
	Methods
	Study design and data collection
	Data analysis

	Results
	Government general population and HCW-related policies during the initial period of the pandemic

	Discussion
	Conclusions
	Acknowledgements
	Author contributions
	Disclosure statement
	Funding
	ORCID
	Data availability statement
	References





