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Abstract. It is essential to prove a vaccination program’s effectiveness before
initiating such a program to the entire population. Accordingly, the government of
Indonesia has conducted research at the beginning of the COVID-19 vaccination
program. The general objective of the current study was to assess the effectiveness
of COVID-19 vaccine against symptomatic COVID-19 incidence and its severity.
This is a protocol study of an unmatched case-control study design. The subjects
are health workers andmembers of the community. The case group is symptomatic
COVID-19 as confirmed by the RT PCR or Antigen rapid tests taken during the
data collection time on 13 January 2021 for the health workers and in February
2021 for non-health workers. Meanwhile, the control group consisted of people
who are at least 18 years old and had never been diagnosed with COVID-19. The
ratio of cases and controls in the health workers group is 1:4, while the ratio for
the community group is 1:1. Based on the previous effectiveness study, the city
of Bandung required 4625 health workers and 3834 non-health workers. The data
for the study were collected from July to October 2021 in seven provinces and 14
districts/cities. The case group data were obtained from hospital medical records,
while the control group datawere collected from the same hospital and community
living in areas heavily affected by COVID-19. Trained enumerators filled out
the patient questionnaires, while the control group filled out the questionnaires
themselves. The degree of severity of COVID-19 was obtained from the doctor
in charge of the patients (DPJP). This study used the Lime Survey application
from the link http://bit.ly/effectiveness_vaksin_c19. Data analysis was carried out
separately for the groups of health workers and community groups. We calculated
the odds ratio (OR) adjusted by age, gender, and comorbid diseases; then the
effectiveness of the vaccinationwas designated as 1-OR.Vaccine effectivenesswill
be calculated based on the type of vaccine aswell. The Indonesian governmentwill
use the results as scientific evidence of the effectiveness of COVID-19 vaccination
in Indonesia.
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1 Introduction

Corona Virus Disease 2019 (COVID-19) is an infectious disease caused by Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). The disease was first discovered
in Wuhan, China in December 2019 [1, 2]. The World Health Organization (WHO) on
March 11, 2020, officially declared the COVID-19 as a global pandemic. Indonesia has
also been affected by the COVID-19 pandemic with the number of positive confirmed
cases and deaths that continue to rise from day to day [3]. From the onset of the pandemic
until the time when this protocol was compiled, i.e., in early 2021, there has been no
information about the existence of a specific SARSCoV-2 variant in Indonesia, although
it has been scientifically identified that there are several variants, such as alpha, beta,
delta, and gamma [4].

As the disease progressed and the number of patients grew, the Indonesian gov-
ernment has made various efforts to control the COVID-19 pandemic by conducting
regional quarantine (lockdown), imposing physical and social restrictions, implementing
massive contact tracing [5], and ultimately vaccinating its population. The vaccination
program was launched in early 2021 for front-line health workers, followed by adults
aged 18 years and over. In general, other countries in the world also initiated their vacci-
nation program for these groups [6–8]. The vaccines injected into the population consists
of different platforms; however, in the earliest stage of the program, it was mainly vac-
cines manufactured by an Asian country. The objective of COVID-19 vaccination is
to reduce the transmission of COVID-19, reduce the mortality and morbidity rate due
to COVID-19, achieve herd immunity, and protect members of the community from
COVID-19, therefore allowing them to remain socially and economically productive.
Herd immunity only could be achieved if vaccination coverage is sufficiently high and
evenly distributed throughout the region [9–11].

As a general rule, before initiating a comprehensive vaccination program to the
general population, proof of the vaccine’s effectiveness in the form of clinical test results
should be made available and such vaccine should only be given to the population if it
is proven to be effective. The clinical trial setting is the most ideal condition, in which
the various confounding factors are controlled; however, in the real-world many things
play a role. In fact, many vaccine-effectiveness studies use feasible methods, such as
retrospective cohorts and case-controls [12].

The need for this study is if the vaccine effectiveness remains acceptable in the non-
clinical trial setting, undoubtedly more people will be participating in the vaccination
program, and consequently, the attempt to control the pandemic will be more successful
[13]. In line with the preceding statement, there is a need to carry out a study to assess
the effectiveness of the vaccine against the incidence of symptomatic COVID-19 and
the degree of severity.

The general objectives of this study were to assess the effectiveness of COVID-19
vaccine against symptomatic COVID-19 incidence and severity. The specific objec-
tives were as follows: (1)To assess the effectiveness of COVID-19 vaccine against the
incidence of symptomatic COVID-19 among the health workers, (2)To assess the effec-
tiveness of COVID-19 vaccine against the incidence of symptomatic COVID-19 in the
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community, (3) To assess the effectiveness of COVID-19 vaccine on the severity of
symptomatic COVID-19 among the health workers, (4) To assess the effectiveness of
COVID-19 vaccine on the severity of symptomatic COVID-19 in the community.

2 Material and Methods

This study used an unmatched case-control design [14, 15]. The research subjects were
health workers and members of the community. They were divided into two groups; i.e.,
the case group consisted of subjects who were confirmed to have symptomatic COVID-
19, and the control group consisted of subjects who did not experience symptomatic
COVID-19. The research subjects from the two groups (cases and controls) would be
traced for their exposure to the variables studied, i.e., their COVID-19 vaccination status
and other related variables.

The criteria inclusion of case groupwere (1)The subjectmust have a positiveCOVID-
19 test result based on RT PCR or rapid Antigen tests, which were carried out within the
time limit since the start of the vaccination program in the research location district/city
(national: January 13, 2021, for health workers or February 17, 2021, for members of
the community), (2) The subject must show COVID-19 symptoms when the COVID-19
test result was confirmed as positive. (3) COVID-19 categories mild, moderate, severe or
critical, (4) Age 18 + years old, (5) Having a domicile in the research location or in the
surrounding district/city. The criteria exclusion of case group criteria was (1) The results
of COVID-19 tests by RT-PCR or rapid Antigen were positive but did not experience
COVID-19 symptoms, (2) Declining to participate.

The inclusion criteria of control groupwere (1) The subject did not experience symp-
tomatic COVID-19 since the start of the vaccination program in the research location
district/city (national vaccination starts on January 13, 2021, for health workers and on
February 17, 2021, for members of the community). (2) Age 18 + years old, (3) Having
a domicile in the research location or in the surrounding district/city.

The exclusion criteria of control Group Criteria: (1) The results of COVID-19 tests
by RT-PCR or rapid Antigen were positive but did not experience COVID-19 symptoms.
(2) Declining to participate.

2.1 Sample Size Justification

Research subjects were calculated using the sample size determination in the health
study software from the World Health Organization using the formula for estimation of
the odds ratio with a specific relative precision described in the following [16].

n = Z2
1−α/2

[loge(1 − ε)]2
[

1

P1(1 − P1)
+ 1

P2(1 − P2)

]

The odds ratio was obtained by referring to the CoronaVac vaccine efficacy of 65.3%
based on the study by Kusnandi et al. in Bandung during the interim analysis [17].
Using the assumption of vaccine effectiveness= (1-OR) [18, 19], the OR value is 0.347.
However, the percentage of vaccination coverage in the control group (P2) for the health
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workers sub-study was 80% and 20% for members of the community sub-study. The
confidence level α is 5%; meanwhile, the relative precision is 20% to the odds ratio. By
using the above formula, the minimum sample size can be obtained = n. If the ratio of
case and control groups is = c; therefore, the sample size of the case group is n1 = (c
+ 1) n/2c, and the size of the control group is n2 = cn. To anticipate the occurrence of
non-response or the possibility of incomplete data, which is estimated to be 20%, the
non-response factor is set at q = 1/(1-f) = 1.25. Therefore, the size of the case group
after taking into account the non-response factors is n1= qn1, and the size of the control
group is n2= qn2. From the description above, the sample size is determined as follows.

Sample Size for Health Workers: With α = 5%, ε = relative precision = 20%, P2 =
80%, OR = 1–0.653 = 0.347, C = 4, then n count = 800. Considering f = 20%, then
n1 (case group) = 625, n2 (control group) = 4000; therefore, the total subjects = 4625
people.

Sample Size for Members of the Community: With α = 5%, ε = relative precision
= 20%, P2 = 20%, OR = 1–0.653 = 0.347, C = 1, then n count = 1533. Considering
f = 20%, then n1 (case group) = 1917, n2 (control group) = 1917; therefore, the total
subject = 3834 people.

2.2 Time and Places

Preparation for the research strarted in February 2021; however, data collection was
carried out from July to October 2021 with the assumption that the vaccination coverage
at that time should be sufficiently widespread to ensure adequate samples. The subjects
were from seven provinces, and each province was selected in two cities. The provinces
are North Sumatra, West Java, DI Jogjakarta, East Kalimantan, South Sulawesi, Bali,
and Papua, and the cities are Medan, Lubuk Pakam (Deli Serdang District), Bekasi,
Depok, Jogjakarta, Sleman (Sleman District), Balikpapan, Samarinda, Denpasar, Gian-
yar (Gianyar District), Makassar, Sungguminasa (Gowa District), Jayapura, and Sentani
(Jayapura District).

The locations were selected following discussions with the district/city and provin-
cial Health Offices while taking into account the number of COVID-19 cases in the
local hospitals and in the district/city where COVID-19 patients reside. In each city, we
selected 2–3 hospitals with the highest numbers of COVID-19 patients. We then tracked
the neighborhood where the highest number of these COVID-19 patients reside. The
areas with the most COVID-19 patients will be designated as areas where we will find
mild COVID-19 cases with symptoms and people who have never been confirmed as
having COVID-19.

2.3 Sampling Method

Based on the minimum sample size, the number of subjects was allocated in line with
the number of COVID-19 cases according to the national data dashboard. Consequently,
the provinces and districts/city with more COVID-19 cases will receive more subject
allocations.
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After obtaining the required number of samples for both the case group and control
group, they were divided into the designated hospitals, local health centers, and the
community. The ratio for case and control groups for health workers is 1:4, whereas the
ratio for the community is 1:1. The flow of sampling collection is illustrated in Fig. 1.

2.4 Data Collection Instrument

The data were collected through the Lime Survey application with the link http://bit.ly/
effectiveness_vaksin_c19. Cases treated at the referral hospital were filled in by enumer-
ators who were trained for this study. For the control group, both the health workers and
the member of the community filled out the link themselves. The link contains question-
naires that can be accessed via a cellular phone or a computer. The questionnaires for the
case and control groups were differentiated in certain steps so the questions for the case
group would not be asked to the control group. The questionnaire contains the following
data: (1) Socio demographic data: encompassing age, gender, occupation, education,
marital status, resident’s ID number, (2) Hospitalization history: PCR or Antigen swab
test results, degree of severity, (3) Data on risk factors: comorbid diseases, symptoms of
COVID-19, history of COVID-19 vaccination.

Source of data: for the case group at the hospital, we used data from the patients’
medical records, while for the control group of health workers, as well as the mild cases
and community control groups we used data obtained from the questionnaires filled out
by the subjects. In the study, data on the severity of COVID-19 were obtained from the
results of the assessment made by the doctor in charge of the patient who would classify
the patient’s degree of severity as mild, moderate, severe, or critical [20].

Variables

COVID-19 symptomatic positive: ExperiencedCOVID-19 throughout the period since
the launching of the COVID-19 vaccination pro-
gram until the time when data were collected and
confirmed by a positive result of PCR or Antigen
tests and showing COVID-19 symptoms.

Degree of severity based on Minister of Health decree Number
Hk.01.07/Menkes/4641/2021

Asymptomatic: The results of the SARS CoV-2 tests are positive without any clinical
signs and symptoms.

Mild: Patients with symptoms without evidence of viral pneumonia or with-
out hypoxia. Symptoms include fever, cough, fatigue, anorexia, short-
ness of breath, myalgia. Other non-specific symptoms such as sore
throat, nasal congestion, headache, diarrhea, nausea and vomiting, loss
of smell (anosmia) or loss of taste (ageusia) that occur before the onset
of respiratory symptoms are also frequently reported.

Moderate: Patients with clinical signs of pneumonia (fever, cough, shortness of
breath, rapid breathing), without signs of severe pneumonia including

http://bit.ly/effectiveness_vaksin_c19
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SpO2 > 93% in room air. Rapid breathing criteria: age > 5 years, ≥
30 x/minute.

Severe: In adolescent or adult patients: patients with clinical signs of pneumo-
nia (fever, cough, shortness of breath, rapid breathing) plus one of the
following symptoms: respiratory rate> 30 x/minute, severe respiratory
distress, or SpO2 < 93% in room air.

Critical: The patient’s condition deteriorated rapidly to acute respiratory dis-
tress syndrome (ARDS) or respiratory failure or developed shock,
encephalopathy, myocardial damage or heart failure, coagulopathy,
acute renal impairment, and multiple organ dysfunction or other
manifestations of sepsis.

Potential variables

Vaccination status: 2 doses,1 dose, No vaccine
Type of Vaccine: Sinovac/CoronaVac, Aztra Zeneca, Sinopharm
Gender: Male, Female
Age: Determined from the person’s ID card
Occupation: Health worker, Non health worker (community)
Comorbid: Present, not present, unknown. Present, if the person has or is cur-

rently experiencing one ormore of the following conditions:Hyper-
tension,DiabetesMellitus,Heart disease, Lungdisease,Kidneydis-
ease, Autoimmune disease, Allergy, Cancer, Liver disease, Asthma,
Bronchitis, Tuberculosis, Pneumonia, Overweight/obesity, or oth-
ers

2.5 Data Management and Analysis

Enumerators from selected cities were tasked with checking data using the glide applica-
tion until data collection was complete. Incomplete data were reconfirmed to the subject,
or the medical record was checked again. Data changes and additions were recorded by
enumerators in each city and reported to the central data management. Central data
management did the editing based on the enumerator information.

All the data had been collected, edited, cleaned, and transferred to an excel sheet and
then to SPSS dataset by the central data management. We run binary and multinomial
logistic regression for calculating the effectiveness of CoronaVac against symptomatic
COVID-19 and its severitywith adjustment for gender, age, and presence of comorbidity.
Then we measure the effectiveness of the vaccination using 1-OR; hence, for the health
workers and members of the community groups.

2.6 Ethical Clearance

Ethical clearance was obtained from the Health Research Ethics Commission of the
National Institute of Health Research and Development (NIHRD) of the Ministry of
Health in a document numbered LB 02.01/2/KE 237/2021 and its amendment numbered
LB 02/01/KE 391/2021. All methods were carried out in accordance with the Helsinki
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Declaration. Subjects’ participation was entirely voluntary, and informed consent was
obtained from all participants using the online link. As for the data collected through
the medical records, a permission was obtained from the director of the hospitals.

3 Results

The results of this study will be presented in 3 parts, namely the effectiveness of Coron-
aVac vaccine in health workers in Indonesia, the effectiveness of CoronaVac vaccine in
adult population in Indonesia and the effectiveness of Astra Zeneca COVID-19 vaccine
in adult population in Indonesia. In the current proceeding, one of these articles will be
presented.

3.1 Procedure

Fig. 1. Sampling collection flow
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4 Discussion

This study chose an unmatched case-control design because it was considered appro-
priate, and this design can be implemented in Indonesia despite the limited data or an
unavailable registry. Most of COVID-19 vaccine effectiveness studies use retrospective
cohort designs; nonetheless, there are also one or two COVID-19 vaccine effectiveness
studies using case-control designs [12].

The effectiveness of vaccines in the real-world tests is more appreciated than the
results of effectiveness tests obtained from clinical trials, and the real-world results are
more anticipated [7, 21, 22]; however, research on vaccine effectiveness in the real-world
is mostly carried out in European countries, or the USA and only a few have been carried
out in Asia. The vaccine platforms used in the USA and Europe are predominantly those
that utilize mRNA and only a very few utilize inactivated virus [7]. The effectiveness of
vaccines that are not based on inactivated platforms is generally higher than the vaccine
that is developed from an inactivated virus. For example, CoronaVac is rated to provide
a general effectiveness of 65.7% based on studies carried out in Chile and Brazil [7].

There are several output to measure in assessing vaccine effectiveness, such as mor-
tality, hospitalization, ICU care, COVID-19 symptoms, and antibody levels [6, 23–27].
In this study, the output criteria were determined as follows; the patients should have
COVID-19 symptoms accompanied by a positive PCR or Antigen swab results. Several
effectiveness studies have used a case-control design using a negative test result [28,
29]. Even though performing the PCR test on all research subjects is the proper course
of action, and because not all research sites were able to carry out PCR tests quickly and
cheaply, this study did not conduct PCR tests during the study, but it used existing data
plus the subject’s declaration.

It should also be noted that this research was carried out when the whole genome
sequencing (WGS) was not carried out extensively, because there had not been an out-
break of SARS-CoV-delta, gamma, and even omicron variants [4, 30–32]. It is possible
that the delta variant already existed in Indonesia at that time, but it had not been officially
declared because there were no official data yet.

The limitation of this study apart from not performing PCR tests on all subjects
is also disregarding certain side effects or certain populations, such as Bell’s Palsy,
Guillain barre syndrome, and immunological disorders [33–35]. Potential bias might
occur because not all subjects were PCR or Antigen tested and were not checked for
antibody levels prior to vaccination.

The results of this study will be used by the government of the Republic of Indonesia
as scientific evidence of the effectiveness of COVID vaccination for the adult popula-
tion in Indonesia during the COVID-19 pandemic. This will be useful for formulating
recommendations on the health policy in Indonesia.

5 Conclusion

The Indonesia government has piloted a particular protocol to allow a thorough and
comprehensive evaluation upon the implementation of anti-COVID19 vaccination in
2022. The design of this protocol was deemed to be adequate in addressing the dynamics
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appeared throughout the vaccination. However, reports on the unprecedented emergence
of new variant referred to as delta variants will be a correcting or mediating variable one
should take into consideration when interpreting our protocol.
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