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ABSTRACT 
Introduction: Vaccination is an effective way to overcome 
the spread of Coronavirus Disease 19 (COVID-19). However, 
it can give rise to adverse event following immunisation 
(AEFI). AEFI is an important aspect that is assessed in 
vaccine safety standards. It is assumed that different 
vaccine platforms can give rise to different degrees of AEFI 
severity, but so far there have been no studies that discuss 
the differences in the degree of AEFI on each type of COVID-
19 vaccine platform. Aim: Evaluate the differences in the 
degree of AEFI on each type of COVID-19 vaccine platform.  
 
Materials and Methods: The research used a quantitative 
analytical observational design with a cross sectional 
approach. Data collection from participants was carried out 
by filling out questionnaires. The collected data was 
tabulated and statistical analysis was carried out.  
 
Results: A total of 217 respondents who received three 
doses of vaccine participated in the study. Of the 651 
vaccine doses studied, the results showed that there were 
significant differences in the degree of AEFI between the 
three types of vaccine platforms. The degree of AEFI was 
significantly different (p < 0.05) between each type of 
vaccine platform, with the degree of AEFI starting from the 
lowest, namely inactivated vaccine, then viral vector vaccine 
and the highest was nucleic acid vaccine.  
 
Conclusion: The degree of AEFI differs significantly between 
each COVID-19 vaccine platform. The degree of AEFI, from 
the mildest to the most severe, was inactivated vaccine, viral 
vector vaccine and nucleic acid vaccine. No serious AEFI 
was reported. 
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INTRODUCTION 
Since the end of December 2019, Coronavirus Disease 19 
(COVID-19), an infectious disease caused by the SARS-COV2 
virus, has rapidly spread from Wuhan, China, throughout 
the world and caused a pandemic.1 WHO designated COVID-

19 as a public health emergency of international concern 
(PHEIC) from 30 January 2020 to 5 May 2023.2,3 To date (24 
September 2023), the number of COVID-19 cases has reached 
770 million cases and has resulted in almost seven million 
deaths.4 
 
One way to overcome the impact of COVID-19 is by 
vaccination. Vaccination aims to form specific immunity 
against the SARS-COV2 virus, so it is hoped that it can reduce 
virus transmission, illness and death rates. Apart from that, 
vaccination is expected to form herd immunity in protecting 
groups that have contraindications to vaccination. According 
to a study, COVID-19 vaccination has prevented 14.4 to 19.8 
million additional deaths in 185 countries from December 8, 
2020 to December 8, 2021.5 
 
However, like other vaccines, COVID-19 vaccination are 
associated with adverse effects following immunisation 
(AEFI).1 World Health Organization defines AEFI as any 
untoward medical occurrence which follows immunisation 
and which does not necessarily have a causal relationship 
with the usage of the vaccine. AEFI can be caused by immune 
reactions to vaccine components, procedural errors, anxiety 
reactions or coincidences with things that are not related to 
vaccination.6,7 
 
In the COVID-19 AEFI vaccination, various types of reactions 
can occur, starting from no reaction, local reactions such as 
pain, redness, swelling at the injection site, and severe 
reactions such as cellulitis, and systemic reactions, namely 
fever, muscle pain throughout the body (myalgia), joint pain 
(arthralgia), body weakness, headache. Other reactions can 
include allergic reactions such as urticaria, edema, 
anaphylactic reactions and syncope.8 Severe AEFI can cause 
morbidity and death for vaccine recipients, and community 
resistance to vaccination.9 
 
Until now, the COVID-19 vaccine circulating in Indonesia 
can be divided into three based on platform type, namely 
inactivated vaccine (Sinovac), viral vector vaccine 
(AstraZeneca) and nucleic acid vaccine (Moderna, Pfizer).10 
These three types of platforms have different types of vaccine 
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ingredients and additional components, so they have 
different reactogenicities, and of course this will influence the 
incidence of AEFI. Until now, the differences in the severity of 
AEFI on different vaccine platforms circulating in Indonesia 
are still not clear yet, even though this is an important issue 
because the presence of AEFI affects vaccine safety and the 
level of community participation in the COVID-19 
vaccination program. Therefore, this study aims to evaluate 
the differences in the degree of AEFI on each type of COVID-
19 vaccine platform. 
 
 
MATERIALS AND METHODS 
Study Design and Population  
This research used a quantitative analytical observational 
design with a cross sectional approach. The population 
studied was all Indonesian people who had received the 
COVID-19 vaccine, with the sample being population that 
met the inclusion criteria, namely: (1) had been administered 
with two doses of COVID-19 vaccine and (2) filled out the 
questionnaire completely. The sampling technique in this 
research was snowball sampling, where participants were 
recruited online using social media. 
 
A previous study reported AEFI prevalence of about 17% in 
Jakarta, Indonesia.11 We used this prevalence data to 
calculate the sample size in OpenEpi web-based program, 
using theformula n = [DEFF*Np(1-p)]/ [(d2/Z21-α/2*(N-1) + 
p*(1-p)] and taking 95% confidence level. This resulted in a 
requirement of 217 participants. 
 
Respondents submitted the data using an online Google 
Forms questionnaire (docs.google.com/forms). Before filling 
out the questionnaire, respondents received an informed 
consent form provided in Google Forms. By filling in the 
questionnaire the respondent is deemed to agree to 
participate in this research. Data collection was carried out in 
the period from 21 September  2022 to 26 October 2022. 
 
Variables 
The variables studied consisted of vaccine platform type and 
the degree of AEFI. The independent variable was vaccine 
platform type, which includes inactivated vaccine, nucleic 
acid vaccine and viral vector vaccine with a nominal 
measuring scale. The independent variables were the degree 
of AEFI, which includes no complaints, local AEFI (pain at the 
injection site) and systemic AEFI (headache or muscle pain, 
joint pain, chills, fever (body temperature > 37.5°C, fatigue 
and nausea or vomiting) with an ordinal measuring scale. 
An online questionnaire was used to measure the two 
variables. 
 
Statistical Analysis 
Data were extracted from Google Forms to Microsoft Excel 
2019 for cleaning and coding. Statistical analysis for the data 
was carried out using SPSS 24.0. Kruskal-Wallis test (p = 0.05) 
was perfomed to test whether there was a significant 
difference of the degree of AEFI on different platforms. If there 
was a significant difference, analysis continued with a post 
hoc test to assess the differences between different groups.  
 
 

RESULTS 
Demographic Characteristic of Participants  
A total of 217 participants were included in this study. A 
majority of the participants were female (67.3%), and most 
have education level of diploma/bachelor degree (60.3%). 
Age varied between participants, from 18 to 65 years old, 
with a median age of 35 years (IQR: 22-44). Most participants 
were in the 21 to 30 years age group (32.7%). The 
demographic characteristic of participants is presented in 
Table I. 
 
All the respondents received three doses of vaccine, with three 
different types of vaccine platforms used, inactivated vaccine 
(Sinovac), nucleic acid vaccine (Moderna, Pfizer) and viral 
vector vaccine (AstraZeneca), with the number of recipients 
for each type of vaccine are shown in Table II. 
 
A comparison of AEFI degrees between platforms, along with 
the results of the Kruskal Wallis test, are shown in Table III. 
No serious AEFI was reported in our study. The lowest AEFI 
degrees were found in the inactivated vaccine, while the 
highest were found in the nucleic acid vaccine. It can be seen 
that the p-value of the Kruskal Wallis test is less than 0.05, 
which indicates that there was a significant difference 
between the degrees of AEFI on the three types of platforms. 
Since there were significant differences in the degree of AEFI, 
a post hoc test was done and its results are shown in Table IV.  
 
The post hoc test results showed significant differences (p < 
0.05) in the degree of AEFI between the three types of vaccine 
platforms compared to other vaccine platforms. 
 
 
DISCUSSION 
Vaccination is one way to deal with COVID-19, but just like 
the vaccination of other diseases, it is associated with adverse 
effects (AEFI). In this study, AEFI from 651 vaccine doses was 
studied and the results showed that there were significantly 
different in the degree of AEFI in the three vaccine platforms. 
The difference in the incidence of AEFI between each type of 
vaccine platform can be explained by differences in the 
reactogenicity of the immune system to vaccines.12 
 
The lowest degree of AEFI was found after the administration 
of inactivated vaccine and the majority of inactivated 
vaccines administration were not followed by AEFI. Majority 
of viral vector vaccine recipients also did not report AEFI, 
however the degree of AEFI on this type of vaccine platform 
was higher than the inactivated vaccines. Administration of 
nucleic acid had the highest incidence of AEFI among the 
three vaccine platforms studied, with the majority of vaccine 
recipients experiencing systemic AEFI. In this study, there 
were no respondents who reported serious, life-threatening 
AEFI. 
 
AEFI in COVID-19 vaccination is very common in all types of 
currently available vaccines,13 and AEFI can appear in a 
matter of minutes – days.14 The results of this study are in 
accordance with several previous studies, where the incidence 
of AEFI in the inactivated vaccine and viral vector vaccine 
was lower than that on the nucleic acid vaccine, and there 
were more moderate-severe AEFIs after administration of the 
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Variable                                                                                 n                                                              (%) 
Sex                                                                                           
Male                                                                                     71                                                            32.7 
Female                                                                                 146                                                           67.3 
Age (years)                                                                                                                                               

< 21                                                                               25                                                            11.5 
21-30                                                                             71                                                            32.7 
31-40                                                                             32                                                            14.7 
41-50                                                                             62                                                            28.6 
51-60                                                                             22                                                            10.1 
> 60                                                                                5                                                              2.3 

Level of education                                                                                                                                                                                     
Primary school                                                                1                                                             0.05 
Secondary school                                                          46                                                            21.2 
Diploma/bachelor degree                                            131                                                           60.4 
Master degree                                                               39                                                            18.0 

Table I: Demographic characteristic of participants (n = 217)

Vaccine platform                               1st dose n (%)                  2nd dose n (%)                  3rd dose n (%)                        Total n(%) 
Inactivated vaccine                                188 (86.6)                          181 (83.4)                             15 (6.9)                               384 (60.0) 
Nucleic acid vaccine                                  8 (3.7)                               10 (4.6)                             155 (71.4)                             173 (26.6) 
Viral vector vaccine                                  21 (9.7)                             26 (12.0)                             47 (21.7)                               94 (14.4) 
Total                                                             217                                     217                                     217                                       651  

Table II: Number of administered vaccine doses

Vaccine platform                            AEFI degree                                          n                                         (%)                            p-value 
Inactivated vaccine                          No AEFI                                                228                                      59.4                             0.000 
                                                         Local AEFI                                            100                                      26.0                                   
                                                         Systemic AEFI                                        56                                       14.6                                   
Nucleic acid vaccine                        No AEFI                                                 44                                       25.4                                   
                                                         Local AEFI                                             49                                       28.3                                   
                                                         Systemic AEFI                                        80                                       46.2                                   
Viral vector vaccine                         No AEFI                                                 39                                       41.5                                   
                                                         Local AEFI                                             21                                       22.3                                   
                                                         Systemic AEFI                                        34                                       36.2                                   

Table III: Comparison of AEFI degrees between different vaccine platforms

Variable comparation                                                                                           p-value 
Inactivated vaccine – nucleic acid vaccine                                                            0.000 
Inactivated vaccine – viral vector vaccine                                                             0.000 
Nucleic acid vaccine – viral vector vaccine                                                            0.012 

Table IV: Post hoc test results

nucleic acid vaccine.12,15 A meta-analysis study revealed that 
administration of nucleic acid vaccine produces more and 
more severe side effects compared to other platforms.1,16 

However, another study stated that systemic AEFI occurred 
more often when administering the viral vector vaccine 
compared to the nucleic acid vaccine.17 This is because these 
differences can be caused by the factors of the vaccine itself 
(such as differences in vaccine components and route of 
vaccine administration) and other factors (age, race, gender, 
comorbidities, etc.).8,17,18 Of these factors, the number of doses 
administered has the greatest influence on the incidence of 
AEFI following COVID-19 vaccination.18 
 
Even though it causes more severe AEFI, administration of a 
nucleic acid vaccine is considered safer than the the 
inactivated vaccine because it is not infectious, so there is no 
risk of infection and is safe for people with 

immunocompromised diseases.12 After the administration of 
viral vector vaccines, most AEFIs are mild and systemic and 
very rarely can cause serious side effects in the form of 
thromboembolism and thrombocytopenia.13,19 Nucleic acid 
vaccine may be associated with allergic reactions, which may 
be caused by the pegylated lipid component used to transport 
the vaccine's mRNA components into cells.20 Severe AEFIs was 
not reported by respondents in this study. 
 
To the extent of the author's knowledge, there has been no 
similar research discussing AEFI on different types of vaccine 
platforms in Indonesia. Another interesting thing about this 
research is that no serious or life-threatening side effects were 
reported. Severe side effects have been reported in some cases 
of COVID-19 vaccine administration, these events are very 
rare when compared with the total dose injected.11 There are 
several limitations in this research. The sample used in this 
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study was small, and dominated by women, so there are 
limitations in generalisation to the general population. We 
have a small number of respondents who are over 60 years 
old. The participants were recruited using social media, 
which is infrequently used by older people, thus only a few 
respondents were over 60 years old. Another study conducted 
in Jakarta, Indonesia, showed that there was no correlation 
between the adults and elderly age group with the incidence 
of AEFI.11 Until today, there were very few serious AEFI 
recorded in Indonesia and there was no mortality linked to 
COVID-19 vaccination in Indonesian adults and elderly.21,22 
Thus, we think the result will not be significantly different if 
more elderly respondents were participating in this study. 
 
In addition, this study compared different types of vaccine 
platforms as a determinant of the degree of AEFI, but did not 
assess the existence of other factors that could influence the 
incidence of AEFI. In this study, the effect of the order and 
number of vaccine doses received by respondents on the 
incidence of AEFI was also not assessed. In addition, the use 
of a cross-sectional approach in this study limits drawing 
causal relationships between the two variables. Further 
research is needed to answer issues related to the limitations 
of this research, and open a wider horizon of knowledge 
regarding AEFI in vaccination. 
 
 
CONCLUSION 
There are differences in the degree of adverse event following 
immunisation (AEFI) for each COVID-19 vaccine platform in 
Indonesia, starting from the lowest inactivated vaccine, then 
viral vector vaccine and the highest nucleic acid vaccine, and 
this difference is related to difference in vaccine 
reactogenicity. Most inactivated vaccine administration 
caused no AEFI, but viral vector and nucleic acid vaccine 
receiver reported AEFI, with systemic AEFI more prevalent 
than local AEFI. Our study found that COVID-19 vaccines 
used in Indonesia are safe to use, with no serious AEFI 
reported. Further research is required to find other factors that 
influence the AEFI of the COVID-19 vaccine in Indonesia. 
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