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Abstract.  Indonesia and the world experienced a rapid increase in 
coronavirus disease 2019 (COVID-19) cases by the Delta variant 
in 2021. Clinical trials have reported positive results of vaccines 
on shielding COVID-19 infection.  However, their effectiveness to 
prevent infection in the Indonesian population is limited.  Using 
a cross-sectional design, we aimed to seek a relationship between 
COVID-19 vaccination and COVID-19 disease during the pandemic 
in 2021 in Bogor City, Indonesia.  This study was an extension 
of the ongoing prospective cohort study in five urban villages in 
Bogor Tengah District, Bogor City.  In total, 722 respondents were 
recruited in 2021 and divided into two groups according to the types 
of COVID-19 tests. Covariates included COVID-19 vaccination status, 
COVID-19 test result status, and demographic variables.  Simple and 
multiple logistic regressions were performed.  We found that there 
were 20.6% of respondents exposed to COVID-19.  About two-thirds 
(69.9%) of respondents had obtained their second or third vaccinations 
while those who received the first vaccination were 14%.  Despite 
the high coverage of vaccination, 15.7% were still unvaccinated. 
Among the vaccinated respondents, 67.7% got the Sinovac vaccine.  
In a multivariate analysis, we found that respondents who were 
vaccinated once had a risk of being exposed to COVID-19 by 2.2 
times (95% confidence interval (CI): 1.354-3.613; p=0.002) compared 
to those who were vaccinated ≥2 times after controlling for education 
and work.  In summary, full vaccinations effectively protect people 
from COVID-19 disease.
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INTRODUCTION

The World Health Organization (WHO), on 1 July 2021, identified 
four types of new variants of coronavirus disease 2019 (COVID-19): Alpha 
(B.1.1.7), Beta (B.1.351), Delta (B.1.617.2), and Gamma (P.1) variants (WHO, 
2021c).  The world experienced an increase in the number of cases of the 
transmission of new variants, particularly the Delta variant, in June-July 
2021 (CDC, 2021).  Globally, the number of new COVID-19 cases reached 
3.8 million, reported in the 2nd week of July 2021, with a daily average 
increase of 540,000 new cases compared to the previous weeks (490,000 new 
cases) (WHO, 2021a).  In the meantime, the number of reported deaths has 
sharply increased by more than 69,000 deaths (21%) compared to the first 
week of July 2021 (WHO, 2021b).

Indonesia experienced a similar situation from the end of June 2021 
until its peak in mid-July 2021.  Starting on 21 June 2021, there was an 
observed increase in weekly cases by 59.6%, climbing from 23,231 cases to 
46,844 cases.  The cases continued to rise, amounting to 43.7% per weekly 
case from 74,339 on July 5, 2021 to 107,154 cases on 12 July 2021 (MOH RI, 
2021a)

Various efforts have been made to control the spread of COVID-19 
infection.  Indonesian government urged citizens to achieve immediate 
herd immunity by establishing mass vaccinations (Subchi et al, 2021).  The 
government increased the national COVID-19 vaccination target from 
181.5 million to 208.3 million until the end of 2021.  However, vaccine data 
coverage as of 18 June 2021 for Doses 1 and 2, were low at 11.3 and 6.1 
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percent, respectively.  On the other hand, Dose 3 had not been available 
yet.  On 28 July 2021, after passing the second pandemic wave, vaccine 
coverage increased significantly for dose 1 by 22.7%, dose 2 by 9.7%, and 
dose 3 by 0.1% (MOH RI, 2021b).

The second wave hit Indonesia in mid-2021, with an average number 
of new cases per day reaching 43,414 (22-28 July 2021).  Meanwhile, since 
Bogor is regarded as a buffer city for DKI Jakarta, the mobility between 
residents of Bogor and DKI Jakarta is frequent.  The increase in COVID-19 
cases in Bogor City was comparable to the increase in national cases 
(Bogor City Government, 2021).  A total of 1,052 new cases in Bogor (69.1% 
increase) were recorded in the second wave of COVID-19 infection as 
compared to the previous wave.  The trend continued to rise and plateaued 
on 26 July 2021.  Although the cases went upwards by 13.7%, they were 
lower than the cases in the 2nd wave of COVID-19 (West Java Provincial 
Government, 2021). 

The Phase 1 COVID-19 vaccination in Bogor began on 14 January 
2021 targeting health workers, assistant health workers, support staff, and 
medical students who worked at health service facilities.  The coverage of 
the first semester of vaccines ( January-June 2021), according to the Bogor 
Health Office, reported that 154,159 people (18.8%) were vaccinated for 
Dose 1, while for Dose 2, there were 111,416 people (13.6%) vaccinated.  
Dose 3 of vaccination had not been implemented (0.0%).  This coverage 
went upward in December 2021.  As of 31 December 2021, the coverage of 
Dose 1 rose dramatically by 100.9%.  Only 9% of vaccinated participants 
were recorded as commuters who obtained vaccination in Bogor.  Likewise, 
the coverage of Dose 2 increased by 78.4% (Bogor City Health Office, 2021). 

Types of vaccines used in Indonesia comprise Sinovac (Sinovac 
Biotech Ltd, Beij ing, PR China),  Astra Zeneca (Oxford-AstraZeneca, 
Cambridge,  UK),  Moderna (Moderna,  Cambridge,  MA),  Sinopharm 
(Sinopharm Group Co Ltd, Shanghai, PR China), and Pfizer (BioNTech, 
Mainz, Germany) (MOH RI, 2021c).
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The prospective FRPTM Cohort Study in Bogor, a longitudinal 

study on non-communicable disease (NCD), had been going on for ten 

years.  It was carried out in five sub-boroughs in Central Bogor District, 

namely Kebon Kalapa borough, Babakan borough, Babakan Pasar borough, 

Ciwaringin borough, and Panaragan borough.  The FRPTM Cohort Study 

sample included male and female respondents aged 25 years and over.  In 

2020 and 2021, due to the COVID-19 pandemic, researchers added new 

questionnaires to record COVID-19 experiences that did not exist in the 

year before 2020 (Senewe et al, 2021).

Since an evaluation of vaccine effectiveness at the population 

level is limited, assessing their effect beyond clinical trials with selected 

respondents is needed in real-world settings.  Therefore, our study aimed 

to determine the effectiveness of COVID-19 vaccines administered in Bogor 

city against COVID-19 infection. 

MATERIALS AND METHODS

A  c r o s s - s e c t i o n a l  d e s i g n  wa s  c o n d u c t e d  t o  d e t e r m i n e  t h e 

effectiveness of COVID-19 vaccines administered in Bogor city against 

COVID-19 infection.  A special data collection was conducted in 2020-

2021 for COVID-19.  All respondents of the 2021 FRPTM cohort study 

were considered for inclusion.  When they came for periodical visits at a 

health center called POSBINDU, they were asked to fill out questionnaires 

related to COVID-19.  As many as 3,530 respondents participated in the 

survey.  Exclusion criteria were those with insufficient information.  Some 

respondents volunteered to participate in COVID-19 tests either with an 

antigen swab test or real-time polymerase chain reaction (PCR) in 2021.  A 

total of 722 respondents were eligible for the data analysis.

Data were extracted from the National Institute of Health Research 

and Development (NIHRD) electronic database;  these included the 
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infection status to COVID-19 (approved by swab antigen or PCR) and social 
demographic data (age, gender, education, and occupation).  In particular 
to occupation, it was classified into side job, housewife/unemployment, 
full-time job, and temporary job, according to their occupational roles.  Full-
time job includes citizens who had permanent jobs such as civil servants, 
office employees, and the army.  Side job refers to those who worked part-
time, including daycare workers, maids, and shopkeepers.  We classified 
temporary jobs for those who worked based on contract agreements 
in a short period, including laborers and online transport employees.  
Respondents’ behaviors (ie smoking, handwashing with soap, wearing 
masks, and sanitizers, and keeping a distance) were also collected.  We 
measured vaccination status by definition of COVID-19 vaccine injection, 
a number of doses, and vaccine names.  NCD comorbidities data were 
also recorded.  Our primary outcome of the study consisted of COVID-19 
infection which was confirmed by a PCR or swab antigen-based test.

Statistical Package for Social Science (SPSS) version 26.0 (IBM Corp, 
Armonk, NY) was performed for statistical analyses.  The categorical 
variable was expressed as percentages, and bivariate analysis was performed 
using simple logistic regression.  Multivariable logistic regression analysis 
was assigned to assess the relationship between vaccination and COVID-19 
infection, adjusting for confounding variables (social  demographic, 
respondents’ behavior, co-morbid).

The study was approved by the ethics committee of the NIHRD with 
number LB.02.01/2/KE.169/2021.  Informed consent was obtained from all 
respondents before commencing the study.

RESULTS

Characteristics of respondents

A total of 722 of 3,530 respondents were included in this analysis.   
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Table 1
Baseline characteristics of respondents in the FRPTM Cohort Study who 

carried out COVID-19 test in 2021 (N = 722)

Characteristic Frequency, n (%)

Exposed to COVID-19

Yes 149 (20.6)

No 573 (79.4)

Age

<35 years 36 (5.0)

36-44 years 173 (24.0)

45-54 years 255 (35.3)

>55 years 258 (35.7)

Sex

Female 506 (70.1)

Male 216 (29.9)

All 722 eligible respondents completed the 2021 COVID-19 examination in 
the Central Bogor District, whose data were filled in completely.  Among 
722 respondents, 149 (20.6%) respondents developed COVID-19 and 573 
(79.4%) did not show COVID-19 test positive.  The majority of respondents 
were aged >45 years (71%).  Most of them were women (70.1%), held 
secondary education (67.3%), and had full-time jobs (50.0%).  Respondents 
who were smokers accounted similar proportion (38.4%) to the non-smoker 
(40.3%).  Most respondents received COVID-19 vaccines (84.3%), and 
69.9% had completed the second dose.  Vaccine from Sinovac was the most 
injected vaccine (67.7%).  More than half (60.8%) of the respondents did 
not carry NCDs.  Looking at respondents’ behavior during the pandemic, 
we found that they had followed approved health protocols for COVID-19 
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Table 1 (cont)

Characteristic Frequency, n (%)

Education

Primary (Elementary-Junior School) 145 (20.1)

Middle (Senior high school) 486 (67.3)

High (University) 91 (12.6)

Occupation

Side job 40 (5.5)

Housewife/unemployment 305 (42.2)

Full time job 361 (50.0)

Temporary job 16 (2.2)

Smoking status

Smoker 154 (21.3)

Past smoker 277 (38.4)

Non-smoker 291 (40.3)

COVID-19 vaccinated status

Unvaccinated 113 (15.7)

Vaccinated 609 (84.3)

Vaccine doses for vaccinated respondents

Received more than one dose 505 (69.9)

Received one dose 104 (14.4)

COVID-19 vaccine received

Pfizer 34 (4.7)

Moderna 5 (0.7)

AstraZeneca 81 (11.2)

Sinovac 489 (67.7)

Unvaccinated 113 (15.7)
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Table 1 (cont)

Characteristic Frequency, n (%)

NCD comorbidities

Yes 283 (39.2)

No 439 (60.8)

Handwashing with soap

Yes, always 691 (95.7)

Yes, sometimes 25 (3.5)

Never 6 (0.8)

Wearing masks

Not leaving the house 38 (5.3)

Yes, always 584 (80.9)

Yes, sometimes 96 (13.3)

Never 4 (0.6)

Use hand sanitizer

Yes always 522 (72.3)

Yes, sometimes 153 (21.2)

Never 47 (6.5)

Keeping 1-meter distance outside the house

Not leaving the house 38 (5.3)

Yes, always 408 (56.5)

Yes, sometimes 204 (28.3)

Never 72 (10.0)

Hospitalized due to COVID-19

Never 630 (87.3)

Ever 92 (12.7)

COVID-19: coronavirus disease 2019; NCD: non-communicable disease
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protection.  Most of them posed healthy behaviors, particularly washing 
hands with soap (95.7%), wearing masks (80.9%), using hand sanitizer 
(72.3%), and keeping their distance (56.5%).  Furthermore, 87.3% of 
respondents had never been hospitalized due to COVID-19.  Table 1 shows 
the statistical distribution of respondents’ characteristics.

COVID-19 vaccination status and COVID-19 infection

We found a relationship between COVID-19 vaccination status 
and COVID-19 infection with p-value of 0.002 and odds ratio (OR) = 2.05 
(95% CI: 1.315-3.204).  This indicates a risk of COVID-19 infection for 
those unvaccinated against COVID-19.  They had 2.05 times higher risk of 
contracting COVID-19 than those who got COVID-19 vaccination.  Other 
variables that had a significant relationship with COVID-19 infection were 
the number of vaccinations, vaccine names, occupation, and use of hand 
sanitizer (p<0.001).  Variables of age, gender, education, smoking, NCD 
comorbidities, handwashing with soap, and keeping a distance of 1 meter 
outside the house did not have a significant relationship with COVID-19 
infection (p>0.05), as shown in Table 2.

DISCUSSION

COVID-19 is a new type of disease that spreads rapidly worldwide.  

WHO declared it a pandemic.  Currently, several studies have been growing 

to provide epidemiological analyses.  Evidence-based health is still evolving 

through trials and errors to find answers.  Therefore, gaps are found in 

research results that can be cited to support findings of the COVID-19 cohort 

study in Indonesia.  Some of our findings are mostly in line with previous 

studies conducted in other countries (Chico-Sánchez et al, 2022; Pramod et 

al, 2022; Sacco et al, 2022).
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According to our study,  the indication of  COVID-19 vaccine 

protection can be found in a reduction of cases in respondents who received 

full vaccines (16.6%) versus partial and unvaccinated (27.9% and 31.9%, 

respectively).  This finding is in accordance with Pramod et al (2022) who 

reported that a high protection rate against COVID was a result of the 

vaccination program in India.  Similarly, a study from the USA showed 

that fully vaccinated individuals with BNT162b2 had 73% (95% CI: 72-74) 

overall effectiveness against SARS-CoV-2 infection and 90% (95% CI: 89-

92) effectiveness against hospital admissions related to COVID-19 after a 

significant time since being fully vaccinated for 3-4 months (Tartof et al, 2021).

In Jakarta, Indonesia, the evaluation of the effectiveness of the 

COVID-19 vaccine, conducted by the National Institute of Health Research 

and Development (NIHRD) proved that the vaccine could reduce the risk 

of being infected with COVID-19, as well as reduce care and death for 

health workers (NIHRD MOH RI, 2021).  It showed that full-dose COVID-19 

vaccination can be reliable to protect health workers from the risk of 

treatment and death due to COVID-19 infection.  The effectiveness of the 

complete dose of the COVID-19 vaccine in preventing COVID-19 infection 

in January-March is 84%.  In other words, only 2 out of 10 health workers 

who have been fully vaccinated are likely to be infected with COVID-19 

(NIHRD MOH RI, 2021).  Likewise, the results of a zero survey in Indonesia 

showed an increase in the proportion of the population who had SARS-

CoV-2 antibodies from 87.8% to 98.5%.  The increase in antibodies after the 

population was vaccinated from 70% to 80% (Ariawan et al, 2022).

According to WHO, the COVID-19 virus is primarily transmitted 

between people through respiratory droplets and contact routes (WHO, 

2020).  Transmission through respiration occurs when a splash is produced 

by coughing or sneezing (droplets) from someone infected with COVID-19. 

Therefore, it is important to keep a distance from people who are infected 

with this virus.  The main risk factors for COVID-19 infection are a 



Vol 53 (Supplement 2) 2022

EFFECTIVENESS OF COVID-19 VACCINATION IN BOGOR, INDONESIA

1071

history of traveling to areas infected with COVID-19 and direct contact 

with patients with probable or confirmed COVID-19 infection (WHO 

Indonesia, n.d.). Several risk factors are believed to increase the mortality 

of COVID-19 patients, including age over 50 years, obesity (body mass 

index (BMI) ≥30 kg/m2), pregnant women, immunodeficient patients, 

comorbid, and others (MOH RI, 2020).

Results of a study in the United Kingdom from December 2020 

to February 2021 also found that 30.9% tested positive for SARS-CoV2, 

and 69.1% showed negative results (Hyams et al, 2021).  In comparison, 

a prospective cohort study that involved health workers and workers in 

the essential sector from December 2020 to April 2021 reported a higher 

percentage (80%) of vaccination while they were observed to have negative 

COVID-19 (95%).  In addition, 31% of respondents had chronic diseases.  

One of which was mostly negative for COVID-19 infection (95%), and only 

5% were positive for COVID-19 (Fowlkes et al, 2021).  In our study, the 

proportion of respondents who suffered from chronic diseases was the same 

as those who did not carry NCDs.  This indicates that the chance of being 

infected by the COVID-19 virus was comparable between those groups.  

As a consequence, misclassification occurred and could not be modified. 

Future work should include NCD data in more detail.

Although a study reported from a prospective cohort study conducted 

in the United States from December 2020 to September 2021 showed that 3.8% 

of active smokers were exposed to COVID-19 and 4.1% were not, our study 

showed the opposite.  Meanwhile, the proportion of those who received the 

COVID-19 vaccine Dose 1 in both exposed and not exposed to COVID-19 

infections was 57.8% which is in line with our result (Wesselink et al, 2022).

Those results mentioned above including our current results are 

crucial findings that added values of evidence-based health relating to 

the COVID vaccine effectiveness.  Therefore, we could say that vaccine 

protection tends to show prevention for hospitalization.  Hence, paramedics 
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are not burdened by the huge number of COVID-19 patients as it was 

in the first round of the pandemic.  Although our cases were small, the 

cross-sectional design that we conducted can describe the association of 

the COVID-19 vaccination program.  Despite the insignificant result of 

NCD comorbidities against COVID infection, the confidence interval of 

the estimate is relatively small.  Exploration of this relationship may be 

required to improve our confidence in this variable. 

Although we learn that  vaccination has beneficial  outcomes, 

keeping a healthy lifestyle behavior can then enhance protection from 

COVID infection.  Therefore, preventing transmission will greatly affect 

the course of the outbreak in countries using this vaccine.  WHO issued 

recommendations for preventing COVID-19, which are as follows: diligently 

wash hands with alcohol or soap and water to kill the virus, keep a distance 

of one meter from other people, avoid crowded places and allow contact 

with others, do not touch eyes, nose, and mouth directly before cleaning 

hands, stay at home to avoid contact with other people; if experiencing 

common symptoms, COVID-19 seek medical help immediately, and always 

access verifiable and reliable information related to COVID-19 (WHO, 2022).

The community does not always obey the call for social distancing.  

This is in line with results of a quick survey on community compliance 

with the call for social distancing and clean and healthy life behavior which 

showed that 58.61% of respondents found it difficult to practice social 

distancing (Kurniawan et al, 2020).  The pandemic has also severely impacted 

people with low economic status, members of minority groups, and women 

(Institute for Economic and Social Research Faculty of Economics and 

Business University of Indonesia, 2021).

Another study assessing the risk of COVID-19 severity in occupational 

groups reported the increased risk among workers in the transportation 

and social sector appears to be quite high.  By comparing the risk of 

severe COVID-19 disease across occupational groups in health and social 
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care sectors, the higher risk for COVID-19 is particularly related to work 

rather than socioeconomic conditions (Mutambudzi et al, 2020).  Based on 

a study conducted in Bogor in 2020, found that occupational factors in the 

transportation sector (driver ), health workers/non-health workers, and 

employees (state/private) pose a 4.5 times greater risk of being exposed to 

COVID-19 compared to not working (Senewe et al, 2020).  According to the 

authors of the vaccine program launched by the government, the priority 

for workers, both health workers and employees, has a significant protective 

effect against COVID-19.  Contrary, our study found that socioeconomic 

might have contributed to the infection of COVID-19 since our variable of 

the full-time job shows a significant association with COVID-19 infection.  

We defined full-time jobs as respondents with occupations in the long 

contract agreement, for instance, civil servants, office employees, army, etc.  

They were less exposed to the COVID-19 virus due to our government’s 

measures, in particular, staying at home and working from home restrictions.  

However, those who had uncertain jobs, including temporary jobs, appeared 

to have a slight chance to obtain the COVID-19 infection.  People with 

temporary jobs are classified as a group of disadvantaged socioeconomic 

status within the various residences in Bogor.  This indication was also 

reported by a study on poverty level and clinical outcomes of COVID-19 

(Little et al, 2021).  This study suggests the disadvantaged socioeconomic 

status had a higher prevalence of COVID-19 infection. 

Our study has two limitations that are first, the study design used 

depends on the respondent’s memory for mixed COVID tests.  Therefore, 

it may underestimate the benefit of vaccination if respondents were given 

swab antigen tests.  In addition, they might unlikely have suffered from 

COVID-19 and decided to not report themselves for testing.  Secondly, 

undetailed inquiries regarding NCD comorbidities and occupational roles 

might have hindered the exploration of these variables’ impact on the 

COVID-19 infection.



Vol 53 (Supplement 2) 2022

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

1074

In summary, the COVID-19 vaccination Dose 2 (full dose) has been 

shown to provide more effective protection against COVID-19 infection than 

only Dose 1.  In addition, those who have not been vaccinated or people who 

have not been vaccinated against COVID-19 are at greater risk for COVID-19 

infection.  The government and the public need to promote a vaccination 

program so that all community members get COVID-19 vaccinations more 

than two times and continue to carry out health protocols to prevent the 

transmission of COVID-19.
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