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a b s t r a c t 

Background: Measuring COVID-19 incidence among hospital staff and the influencing factors and preventative 

measures affecting outcomes is important given their high risk of exposure and potential impacts on health service 

provision. 

Method: Study participants included all hospital staff with COVID-19 confirmed by real-time reverse transcription- 

polymerase chain reaction (RT-PCR) from March 2020 to July 2021. Data were collected on age, gender, occupa- 

tion, working area, symptoms and vaccination status. We also collected data on pediatric oncology patients and 

their caregivers to review the hospital screening policy. 

Results: Approximately 59% of positive cases among hospital staff occurred in the green zone; 75% were fully 

vaccinated. Whole-genome sequencing indicated that staff infections in June 2021 were Delta variant. A decrease 

in cases coincided with government implementation of social activity restriction. When RT-PCR was performed 

in suspected cases, 3 of 36 pediatric oncology patients and 10 staff tested positive. After routine screening, 8 of 

121 patients, 3 patient caregivers, and 5 staff tested positive, all were asymptomatic, and all were infected in the 

community 

Conclusions: Routine testing for staff, patients and caregivers, vaccination booster programs, continuing education 

of health care workers, and government policy, such as social activity restriction, are needed to protect frontline 

workers. 
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COVID-19 is an infection caused by SARS-CoV-2, with high trans-

ission. The virus has spread so rapidly that, by 31 July 2021, almost

00 million people had been infected, and more than 4.2 million had

ied within 1.5 years ( Abohamr et al., 2020 ). With 3 409 658 cases and

4 119 deaths as of 31 July 2021, Indonesia ranks as the fifth country

n the world for total COVID-19 infections and twelfth for total deaths

 Alexandar et al., 2021 , Andriani, 2020 , Borchering et al., 2021 ). Among

hose infected, worldwide 11%–29% cases were health care workers

HCW) ( Bracis et al., 2021 , Bradshaw et al., 2021 , Burrer et al., 2020 ).
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CWs have a 7-fold increased risk of contracting COVID-19 compared

ith other professions ( Chung et al., 2021 ). People who work in hospi-

als have a higher exposure with patients and the general public ( EMG

 Transmission Group 2021 ), including being exposed to many patients

ith unknown COVID-19 status ( Gitiyarko, 2021 , Iavicoli et al., 2021 ).

OVID-19 being asymptomatic in some people puts HCWs at higher risk

 Bradshaw et al., 2021 ). 

Indonesia has the highest COVID-19 positivity rate worldwide, with

 out of 2 people testing positive ( Jagadeesh Kumar et al., 2021 ). Stud-

es in other countries have shown that social activity restriction (SAR)

hrough lockdown is effective in lowering the number of daily COVID-19
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ases ( Jarvis et al., 2021 , Karlsson and Fraenkel, 2020 , Kementerian Ke-

ehatan Republik Indonesia 2020 , Kementerian Kesehatan Republik In-

onesia 2021 ). Some public services, including hospitals, have used

reventive measurements such as work-from-home or work-from-office

olicies and routine screening for their employees. Routine screening

or all patients admitted to hospital to make the working environment

afe for HCWs is still contentious, with cost-effectiveness being a key

oncern. However, the safety of HCWs is the main priority to keep the

ealth system working well. 

There are limited published studies on COVID-19 prevention mea-

ures focusing on social activity restriction and routine testing for in-

atients and how these could affect the safety of hospital staff, especially

n Indonesia, a country with one of the highest incidences of COVID-19

ases in the world. The objective of our study is to describe the charac-

eristics of COVID-19 among hospital staff, factors that might influence

he infection course and potential prevention measures. 

ethods 

etting 

We conducted a descriptive cross-sectional study in Hasan Sadikin

eneral Hospital (HSGH), Bandung, from March 2020 to July 2021.

SGH is a tertiary referral center for COVID-19 in Indonesia with 944

eds and approximately 3000 staff, including physicians, nurses, mid-

ives, pharmacists, radiographers, analysts and other operational staff.

SGH applied policies to prevent COVID-19 infection among staff, in-

luding work-from-home and work-from-office policies, supply of per-

onal protective equipment, dividing the working area into red, yellow,

nd green zones, limiting the mobility of staff to go out of town or take

ome days off during holidays, and routine COVID-19 screening. 

The first case of COVID-19 was reported in Indonesia in March 2020,

nd case numbers kept rising ( Peraturan Presiden Republik Indonesia

018 ). Numerous policies were implemented to control the pandemic.

nlike countries that applied lockdowns, Indonesia chose large-scale so-

ial restriction, or Pembatasan Sosial Berskala Besar (PSBB) in Bahasa,

hich restricted activities that might cause crowds and increase the

isk of COVID-19 infection across school, workplace, physical worship

nd social-cultural activities. Other public policies were announced fol-

owing PSBB, including Transitional PSBB from 12 to 25 October 2020,

ublic Activity Restriction (PAR), (or Pemberlakuan Pembatasan Kegiatan

asyarakat (PPKM) in Bahasa) from 11 January to 8 February 2021,

icro PAR from 9 February to 20 July 2021, and Emergency PAR from

 to 25 July 2021 ( Sinuhaji, 2021 ). The policies applied in Indonesia

ad different terminologies but were all applied in the same manner.

ockdown is a term used to describe the closure of an area so that no

ne can enter or leave to contain the infection and prevent transmission

rom one area to another. Social restriction is a term used in Indonesia

o describe a restriction in public activity with the potential for higher

OVID-19 infection risk ( Sinuhaji, 2021 ). 

We also compare the number of staff infected with COVID-19 in

SGH with national data during the same period. In addition, we in-

luded data from pediatric oncology patients and their caregivers who

nderwent real-time reverse-transcription polymerase chain reaction

RT-PCR) testing when COVID-19 was indicated and then when rou-

inely screened, from 1 July 2020 to 8 January 2021. 

articipants 

All HSGH staff with COVID-19 infection confirmed by RT-PCR with

 cycle threshold of 11 − 40 were included in the study. Those who

ad symptoms of COVID-19 who were positive by antigen test but not

rom RT-PCR were excluded. All pediatric oncology patients admitted

o HSGH and their caregivers who had RT-PCR tests were also included

s study participants. 
46 
ata collection and analysis 

Data were collected on age, gender, occupation, working area,

ymptoms and vaccination status. We followed up on patient condi-

ion until they were discharged or died, whichever happened first. Pa-

ients were considered discharged when they had completed 14 days

f self-quarantine with 3 days of no symptoms or 2 negative RT-PCR

esults ( Kementerian Kesehatan Republik Indonesia 2021 ). For com-

arison, national data on COVID-19 infections were obtained from

ttps://covid19.go.id/ . 

We use the disease severity classification published by the World

ealth Organization. Those with COVID-19 symptoms without evidence

f viral pneumonia or hypoxia were considered mild cases. Those who

ad cough, dyspnea or fast breathing but no sign of severe pneumonia

nd saturated oxygen (SpO 2 ) > 90% were considered moderate cases.

hose who had clinical signs of severe pneumonia with respiratory rate

f > 30 breaths per minute or signs of respiratory distress or reduced

pO 2 < 90% in room air were considered severe cases. Those who had

igns of acute respiratory distress syndrome or sepsis, or septic shock,

ere considered to have critical disease. ( Liu et al., 2021 ) 

HSGH staff work in different areas divided into 3 zones according

o COVID-19 transmission risk: the red zone is high risk places (emer-

ency ward, COVID-19 ward, infection ward), yellow is medium risk

radiology unit, laboratory unit, pharmacy) and green is low risk (of-

ce, non-COVID-19 ward). 

The COVID-19 vaccine program in Indonesia commenced in Jan-

ary 2021 using 2 doses of Synovac vaccine 14 days apart, with HCWs

rioritized. Several vaccines were available during the study, including

ynovac, Pfizer and Astra Zeneca; however, the government’s free vac-

ination program only administered Synovac to the population. To 31

uly 2021, 47 226 514 people had received the first dose, and 20 534

23 had received both doses. Our study categorized participants into

nvaccinated, partially vaccinated and fully vaccinated groups. The un-

accinated group were those who had not been vaccinated, the partially

accinated group were those who had received only the first dose, and

he fully vaccinated group were those who had received both doses and

t least 2 weeks had passed since the last dose ( Mousten-Helms et al.,

021 ). The number of staff infected was counted weekly and monthly

nd compared with the national case report for the same week and

onth with a 1:1000 scale to compare the curve. 

The HSGH clinical pathology laboratory carried out whole-genome

equencing among HCWs infected in June 2021 to identify the COVID-

9 variant, particularly because of emerging new variants reported na-

ionwide since May 2021. We also assessed those who were reinfected

uring the study period. Data were analyzed descriptively using Mi-

rosoft Excel. 

We also collected pediatric oncology patients admitted to HSGH be-

ween 1 July 2020 and 8 January 2021 as representative data for patient

creening policies because pediatric patients need a caregiver when ad-

itted to the hospital. The data consists of the number of patients and

heir COVID-19 status from RT-PCR testing. We differentiated the data

etween the period at the beginning of the pandemic when RT-PCR was

erformed when COVID-19 was indicated and later, from October 2020,

hen RT-PCR was used in routine screening of all pediatric oncology

atients and their caregivers admitted to HSGH. 

The study has been approved by the ethics committee of HSGH, and

arental permission was obtained for pediatric patients. 

esults 

eekly cases 

There were 1641 confirmed cases of COVID-19 in HSGH staff from

arch 2020 to July 2021. Characteristics of HCWs infected are listed in

able 1 . Most of the staff infected are women (53%), aged 31 − 40 years

48%). Nurses are the profession with the highest number of COVID-19

https://covid19.go.id/


R. Adrizain, S. Jubaedah, E.N. Fitriany et al. IJID Regions 2 (2022) 45–50 

Figure 1. Weekly Case Comparison 

Table 1 

Characteristic of Covid-19 among Staff in Hasan Sadikin General Hospital 

Vaccinated Unvaccinated Total 

n = 1233 75% 408 25% 1641 100% 

Sex 

Male 611 50% 162 40% 773 47% 

Female 622 50% 146 36% 868 53% 

Age 

21-30 244 20% 100 25% 344 21% 

31-40 622 50% 169 41% 791 48% 

41-50 253 21% 92 23% 345 21% 

> 50 114 9% 47 12% 161 10% 

Occupation 

Analyst 3 1% 6 1% 9 1% 

Midwives 28 2% 2 1% 30 2% 

Doctors 332 27% 163 40% 495 30% 

Nurses 369 30% 139 34% 508 31% 

Pharmacists 61 5% 15 4% 76 5% 

Physiotherapist 9 1% 1 1% 10 1% 

Nutritionist 26 2% 15 4% 41 2% 

Non-medic 378 31% 65 16% 443 27% 

Working area 

Green zone 757 61% 210 51% 967 59% 

Yellow zone 365 30% 163 40% 528 32% 

Red zone 111 9% 35 9% 146 9% 

Disease severity 

Mild disease 1214 97% 390 95% 1622 95% 

Moderate disease 14 2% 12 3% 26 3% 

Severe disease 5 1% 3 1% 8 1% 

Critical disease 0 0% 3 1% 3 1% 

Management 

Self-quarantine 1180 96% 387 95% 1567 4% 

Hospital Admission 53 4% 21 5% 74 96% 

Outcome 

Discarded 1229 99% 406 99% 1635 99% 

Dead 4 1% 2 1% 6 1% 
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ases. Disease severity ranged from mild to critical. Those with severe

nd critical disease were admitted to several hospitals within Bandung.

ild disease accounted for the highest number of cases (1622 cases,

9%), and 1635 (99.6%) cases were discharged. The majority of those

nfected were fully vaccinated (75%). 
47 
A weekly case comparison of HSGH and national data is shown in

igure 1 . In general, the curve is not parallel, with fluctuations in the

SGH curve and several peaks compared with national data, which

howed a steady increase and only 2 peaks. The monthly COVID-19

ositivity rate at HSGH was 12% in January 2021, and then down to

% in February, before slowly increasing, 7% in March, 8% in April,

4% in May, and then surging to 53% in June before decreasing to 37%

n July 2021. Whole-genome sequencing analysis in June 2021, during

he second peak of incidence in Indonesia, revealed that all 19 infected

SGH staff had the Delta variant. 

Of 1641 staff infected from March 2020 to July 2021, 28 (1.7%) staff

ad reinfection. In these cases, doctors and nurses were prevalent, with

6% and 43% of cases, respectively. Most were women (65%), aged

1 − 40 (60%); all but 1 had mild disease (96%); 38% worked in the

ellow zone and 43% in the red zone; 50% were fully vaccinated and

0% unvaccinated ( Table 2 ). 

ffect of social activity restriction and vaccination program 

The different SAR policies in Indonesia led to varied results in low-

ring COVID-19 case numbers. Figure 1 shows a plateau during the first

onths of COVID-19 when PSBB and Transitional PSBB were applied.

here was a rising case pattern at the end of 2020 and the beginning of

021 when policies were relaxed. Along with the introduction of PAR,

he vaccination program started in January 2021, which may have con-

ributed to lowering case numbers. Micro PAR was then introduced and

uccessfully maintained the line until May 2021, when cases started ris-

ng again due to the relaxation of policies and emerging new COVID-19

ariants. Emergency PAR commenced in July 2021 resulted in a decline

n the number of COVID-19 cases reported. 

As mentioned earlier, the vaccination program commenced in Jan-

ary 2021; by the end of April 2021, 81.39% of HSGH staff had re-

eived second dose vaccination. Figure 1 shows a decreasing number of

OVID-19 cases among HCWs and the general population from late Jan-

ary 2021. Data showed that vaccinated staff were slightly more likely

o have milder disease with 97% compared with 95% in unvaccinated

taff, and none had critical disease compared with 1% in unvaccinated

taff, as shown in Table 1 . Data also showed that hospital admission was

eeded in 4% of vaccinated staff and 5% of unvaccinated staff. Unfor-



R. Adrizain, S. Jubaedah, E.N. Fitriany et al. IJID Regions 2 (2022) 45–50 

Table 2 

Covid-19 Reinfection among Hospital Staff

Vaccinated Unvaccinated Total 

n = 14 50% n = 14 50% 28 100% 

Sex 

Male 7 50% 3 21% 10 36% 

Female 7 50% 11 79% 18 64% 

Age 

21-30 4 29% 2 14% 6 21% 

31-40 6 43% 11 79% 17 61% 

41-50 4 29% 1 7% 5 18% 

Occupation 

Analyst 0 0% 0 0% 0 0% 

Midwives 0 0% 0 0% 0 0% 

Doctors 6 43% 7 50% 13 46% 

Nurses 6 43% 6 43% 12 43% 

Pharmacists 0 0% 0 0% 0 0% 

Physiotherapist 1 7% 0 0% 1 4% 

Nutritionist 0 0% 0 0% 0 0% 

Non-medic 1 7% 1 7% 2 7% 

Working area 

Green zone 8 57% 7 50% 15 54% 

Yellow zone 6 43% 6 43% 12 43% 

Red zone 0 0% 1 7% 1 3% 

Disease severity 

Mild disease 14 100% 13 93% 27 96% 

Moderate disease 0 0% 0 0% 0 0% 

Severe disease 0 0% 1 7% 1 4% 

Critical disease 0 0% 0 0% 0 0% 

Management 

Self-quarantine 13 93% 13 93% 26 93% 

Hospital Admission 1 7% 1 7% 2 7% 

Outcome 

Discarded 14 100% 14 100% 28 100% 
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Figure 2. (A) Number of cases among HCW before (July-September 2020) and 

after (October 2020-January 2021) routine screening policy for admitted pa- 

tients, (B) Number of cases among oncology patients before (July-September 

2020) and after (October 2020-January 2021) routine screening policy for ad- 

mitted patients 
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unately, the data showed a similar outcome between vaccinated and

nvaccinated staff with 99% discharged and 1% mortality. 

OVID-19 testing policy 

From 1 July to 2 December 2020, when PCR was only performed if

he patient was suspected for COVID-19, there were 3 positive results

rom 36 suspected patients out of a total of 181 pediatric oncology pa-

ients. In addition, there were 10 cases among HCWs in the pediatric

ard that might relate to patient transmission. After routine screening

as introduced, there were 8 positive results from 121 patients admit-

ed, all were asymptomatic, and 4 came from a boarding house. We also

ound that 3 patient caregivers were positive. During this period, there

ere 5 positive results among HCWs who did not have any relation with

onfirmed COVID-19 patients ( Figure 2 ). 

iscussion 

HSGH is a tertiary referral hospital with 3028 COVID-19 patients ad-

itted up to May 2021. Hospital staff are one of the populations most

ulnerable to COVID-19 infection. There are a high proportion of women

mong HSGH staff and their high mobility outside of the hospital ex-

lains the majority of female staff infected with COVID-19. This finding

ligns with studies conducted in China by Liu et al. in the HCW pop-

lation and by Xu et al. in the general population, but is contrary to

ther studies worldwide ( Monod et al., 2021 , Mutambudzi et al., 2021 ,

urphy et al., 2020 ). 

Epidemiologically, most studies show that older people are at higher

isk of COVID-19 and severe disease due to ACE2 receptors increasing

ith age ( Monod et al., 2021 , Mutambudzi et al., 2021 ). Meanwhile,

onod et al. found that early adults are also at risk due to higher trans-

ission rates ( Murphy et al., 2020 ). This finding aligns with our study,

here most of the staff infected were 31 − 40 years old. 

Occupation plays a large role in COVID-19 transmission and in-

ection, even among those who work in the same place. Karlsson
48 
t al. and Mutambudzi et al. showed that patient-facing HCWs have a

igher risk than non-patient-facing workers ( Chung et al., 2021 ). Liu

t al. found that most HCWs infected are nurses ( Pan et al., 2021 ).

n our study, nurses and physicians are 2 occupations at high risk

f COVID-19. Our study also found a high infection rate among non-

edical staff with 27% of infections. This finding could be explained

y a recent study showing that infection within hospital can be trans-

itted from patients to staff or among the staff themselves through

haring environment and equipment ( EMG - Transmission Group

021 ). 

Our study showed that most HSGH staff infected with COVID-19

orked in the green zone (lower risk). This finding relates to a study

rom Ziaquin et al., which showed a lower number of COVID-19 infec-

ions in HCWs working in fever clinics compared with those working

n non-fever clinics ( Pan et al., 2021 ). One explanation might be lower

ompliance and vigilance on health protocols when the awareness of

he possible risk of infection is lower, indicating the importance of con-

inuing education, especially in lower risk areas that are sometimes ne-

lected because of the attention to COVID-19 areas. 

Analysis of weekly cases reported in HSGH compared with national

ata showed a number of fluctuations in HSGH, compared with a

teadily increasing national trend. Weekly national cases first peaked

n January 2021 when the health protocol policy relaxed, with a sec-

nd peak in July 2021 when the Delta variant outbreak was reported

n Indonesia. In contrast, there are several peaks in the number of cases

mong HSGH staff due to several incidences of mass COVID-19 testing.

igure 1 shows that in the case of the Delta variant outbreak, HSGH ap-

ears to precede the national curve with the peak in June 2021. These

ndings indicate that COVID-19 infections are multifactorial and not

nly determined by occupation and workplace. Individual factors, such

s sex, age and comorbidity, and external factors contribute to COVID-

9 infection ( Monod et al., 2021 ). A study in the Netherlands even

howed that COVID-19 infection among HCWs tends to be due to com-

unity transmission ( Parohan et al., 2021 ). 

Despite various policies to control COVID-19 in Indonesia,

igure 1 shows a steady increase in COVID-19 cases reported. Testing

nd tracing were still a challenge in Indonesia due to limited health re-

ources ( Sutomo et al., 2021 ). Along the way, the testing and tracing pro-

ocol developed, and mass testing started to be conducted everywhere.
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ata also shows that public compliance to large-scale social restriction

as lacking ( Peraturan Presiden Republik Indonesia 2018 ). These fac-

ors, combined with a relaxation of health policy, may have contributed

o the increasing number of cases reported in January 2021. Another

ontributing factor was holidays in December 2020 and New Year’s Eve

elebrations that invited a social crowd. Then a stricter health policy,

mergency PAR, was applied and the number of reported cases began

o decrease. With a decreasing number of cases reported, health pol-

cy again began to relax, and a surge of Delta variant, Eid celebration

nd back to hometown tradition in May 2021 led to the second wave

n Indonesia ( Peraturan Presiden Republik Indonesia 2018 ). Borchering

t al. also predicted this increasing number of cases due to the spread of

he Delta variant, which is thought to be more transmissible than any

ther variant ( Toharudin et al., 2021 ). Again, stricter health policy was

pplied, and the curve began to fall in July 2021. 

Work-from-home and work-from-office policies played a significant

ole in controlling the pandemic by limiting crowds and promoting so-

ial distancing in the office ( Vyas and Butakhieo, 2021 , Wang et al.,

021 ). Bracis et al. found that the risk of getting COVID-19 is higher

mong those who work in an office ( Wang et al., 2020 ). The policy of

estricting staff from going out of town also limited the transmission of

OVID-19 from one place to another. Testing and tracing also played

 role in the number of cases reported. These are the most powerful

ublic health interventions available. The less testing and tracing con-

ucted, the lower possibility of cases being reported ( Peraturan Presiden

epublik Indonesia 2021 ). Andriani showed that, at the start of the pan-

emic, the testing rate in Indonesia was only 136 per 1 million people

ompared with Malaysia with 2988 and Singapore with 16 203 per 1

illion people ( Sutomo et al., 2021 ). Inadequate testing might result

n underestimating the true number of COVID-19 cases, and therefore,

ass screening also plays a significant role in detecting cases ( Vyas and

utakhieo, 2021 ). In HSGH, routine mass testing was held several times

 year, especially when clusters were reported in some wards; this ex-

lains the variations in cases reported, with several peaks among HSGH

taff. This study also showed that routine PCR screening for patients

dmitted to hospital might be necessary to protect the hospital. Nev-

rtheless, public policy, such as the lockdowns in several countries or

ocial restriction in Indonesia, is effective in lowering the number of

aily cases reported ( Jarvis et al., 2021 , Karlsson and Fraenkel, 2020 ,

ementerian Kesehatan Republik Indonesia 2020 , Sutomo et al., 2021 ).

Our study showed that vaccination lowered the incidence of cases

nd severe disease among HSGH staff, but there were vaccination break-

hrough cases. There were 6 deaths within the study period. Among

hem, 3 were unvaccinated, 2 were partially vaccinated and 1 was fully

accinated but with a chronic hematology disorder as a comorbidity

efore COVID-19 infection. Four had comorbidities of third-semester

regnancy, hypertension, diabetes and older age; only 1 staff member

ithout comorbidity, but unvaccinated, suffered critical condition lead-

ng to death. The 3 vaccinated staff were infected during the second

utbreak of COVID-19 in Indonesia when the infection and hospital ad-

ission rate was high and the Delta variant was spreading. All 19 of the

taff testing positive for COVID-19 in June 2021, when whole-genome

equencing was performed, were infected with the Delta variant. The

elta variant is reportedly resistant to vaccine, which might explain in-

ection even in the fully vaccinated; however, vaccination has proved

o have a protective effect with those vaccinated experiencing milder

isease compared with those unvaccinated, even with the Delta variant

 Peraturan Presiden Republik Indonesia 2018 ). 

Our study found that 28 (1.7%) staff were reinfected with COVID-

9. West et al. stated that reinfection might occur in high-risk pop-

lations, especially those with comorbidities, older people and those

orking in close contact. HCWs are among the high-risk populations

or reinfection 40 . One study found that 6 months after the second

ose, antibody titers start to decrease and put people at risk; the third

ose of vaccine is proven to boost immunogenicity against COVID-19

 World Health Organization Headquarters 2021 ). 
49 
This study has several limitations. First, the study did not record the

ntibody SARS-CoV-2 titer among hospital staff after vaccination. Sec-

nd, routine testing for screening patients and caregivers was not per-

ormed hospital-wide. Third, whole-genome sequencing was only per-

ormed on those testing positive in June 2021, which may not reflect

he prevalence of the Delta variant among HCWs in HSGH across the

tudy period. 

In conclusion, our study found a trend in physicians and nurses be-

ng a profession with a high number of COVID-19 infections. The in-

onsistent fluctuation between weekly cases in the HSGH and nation-

lly, a higher infection rate in the green zone, and the age range of

hose infected showed that COVID-19 infection is multifactorial. Stricter

ealth protocols, the SAR program, routine screening for patients admit-

ed to hospital and their caregivers, and continuing education to HCWs

s needed to protect the frontline workers in the COVID-19 pandemic. 
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