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Introduction
COVID-19 is a disease caused by a new strain of coronavirus. ‘CO’ stands for corona, ‘VI’ for virus, 

and ‘D’ for disease. Formerly, this disease was referred to as ‘2019 novel coronavirus’ or ‘2019-nCoV.’ 
The COVID-19 virus is a new virus linked to the same family of viruses as Severe Acute Respiratory 
Syndrome (SARS) and some types of common cold (WHO 2020). In late December, 2019 the first 
case of COVID-19 was reported from Wuhan China (Zhu et al. 2020).

The worldwide endeavor of scientists to create a safe and effective COVID19 vaccine has resulted in 
the availability of 18 vaccines, which have received Emergency Use Authorization by WHO. Covishield 
is a replication-deficient viral vector based-SARS-CoV-2 recombinant vaccine, which has been rolled 
out under the national COVID-19 vaccination program in India (Sapkal et al. 2021). The widely 
publicised mRNA-based and viral vector vaccines, although shown to be effective, introduce problems 
with cold chain supply and vaccine wastage, making them difficult to adopt for many countries.A 
vaccine developed by Bharat Biotech International Covaxin (BBV152), is a COVID-19 vaccine based 
on the whole virion SARS-CoV-2 vaccine strain NIV-2020-770 (spike variant Asp614Gly) inactivated 
with β-propiolactone (Ella et al. 2021). This is the second vaccine distributed under the national 
COVID-19 vaccination program.

COVID-19 vaccination and associated side effects: Addressing 
the global concern over vaccines for SARS-CoV-2 virus

The concern of side effects played a major part in vaccination hesitancy of the disease caused 
by the SARS-CoV-2 virus worldwide. This study not only tries to address the concern over 
vaccination side effects, but also projects various side effects and other associated factors. 1047 
individuals participated in the present study. Chi square test was used to test significance of the 
model. Logistic regression was used to establish association between variables in terms of odds 
ratio. Of the total 83.23% males and 81.14% females who took Covishield vaccine, 80% females 
and 73.38 % males had systemic side effects after their first dose. Among those who took Covaxin 
vaccine, 70.71% females and 67.07% males have had systemic side effects after their first dose 
of vaccine for SARS-CoV-2 virus. After the second dose the percentage of those with systemic 
side effects decreases in both males (54.02% Covishield, 58.02% Covaxin) and females (61.35% 
Covishield, 68.42% Covaxin). The probability of having the systemic side effects of the first dose 
of vaccine for the SARS-CoV-2 virus significantly increases 1.578 times depending on the vaccine 
type/brand. The age of the individual also significantly increases the chances of having side effects 
after both the first (OR1.024, 95% CI) and the second dose (OR 1.015, 95% CI). The number of 
females having the side effect is significantly higher than the males after both the doses. The cases 
of systemic infections declined comparatively after the second dose of the same vaccine, whereas 
in published work it is the other way round. The reoccurrence of COVID-19 among the fully 
vaccinated individuals with Covaxin is comparatively higher than those with Covishield.
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Various studies have found that the acceptance of a vaccine for COVID-19, when available as the 
only way to prevent the disease, was challenged heavily by a variety of concerns, but the most perpetual 
one is definitely the concern over mild to serious side effects after the vaccine (El-Elimat et al. 2021, 
Kaplan &Milstein 2021, Kuter et al. 2021, IPSOS 2020). The global average of acceptance towards a 
vaccine when made available was 74%.  China (97%), Brazil (88%), Australia (88%) and India (87%) were 
the top 4 countries that strongly accepted the notion of a vaccine for Covid-19 (IPSOS 2020). A study 
conducted among a Chinese population however found an acceptance rate of just 57.9% among the 
sample which is much lower than the global average. The rationales associated with the concern about 
the vaccine were heavily stirred by the side effects of the vaccine (82.3%), effectiveness of the vaccine 
(55.1%) and the price of the vaccine (72.1%) (Xu & Liu 2021). The young adults of Switzerland as well 
showed a very low willingness (46.9%) for vaccination (Leos-Toro et al. 2021). The study conducted by 
IPSOS in August, 2020 has found that countries like Russia, Poland, Hungry, and France are among 
those with lowest acceptance for the vaccine. Globally the major reason for not accepting the vaccine 
was the fear of side effects (56%). In the middle of October India administered more than 1 billion doses 
of vaccine nation-wide according to the Cowin portal of the Government of India.The present study 
aims to see how much of the concerns shown by the people around the globe over the vaccine in terms 
of having adverse reactions can be attributed with ample value. This study also aims to project the side 
effects caused by the vaccination and other potential factors associated with it.

Methodology
The study was conducted in the month of October, 2021 through online surveys using Google forms 

distributed to participants all over Assam. A total of 1047 participants provided valid information for 
the study, of which 501 are males and 546 are females. The questionnaire used for the study was designed 
having questions ranging from having contracted the disease with any comorbidities to reoccurrence of 
the disease after getting fully vaccinated. From the submitted forms only those with valid responses were 
selected for the analysis of the same. Individuals only above 18 years were included for the study.

The data is presented in tabular form for all the major questions in the questionnaire. Chi square 
was used to test the significance of variance between male and female among all the categories in all the 
separate tables. Logistic regression was used for assessing the impact of various variables in the occurrence 
of any side effects after the first and the second dose, and also for reoccurrence of the disease after getting 
fully vaccinated. In all the statistical analysis p value at 0.05 level was used as statistically significant. All 
the data analysis was done using Google spreadsheets and SPSS 16.0 version.

Results
A total of 1047 individuals participated in the study of which 47.85% are males and 52.15% are 

females, distributed into 10 age cohorts (Table 01).  A total of 95.81% males and 93.59% females are fully 
vaccinated. Individuals above 43 years, participated in this study have completed both of their doses in 
both the sexes. The age cohort of 18-22 has the highest percentage of individuals partially vaccinated 
in both males (11.66%) and females (14.94%) (Table 02). The Oxford-AstraZeneca developed vaccine 
Covishield which is distributed first for mass access in the country, has the highest proportion of 83.23% 
males and 81.14% females with either fully or partially vaccinated, followed by the Bharat Biotech-ICMR 
developed Covaxin (16.37% males, 18.13% females). The other category for the vaccine company has 
0.4% males and 0.37% females being partially/fully vaccinated. Therefore this category was not used for 
further analysis (Table 03).

Of the total 83.23% males and 81.14% females who took Covishield vaccine, 80% females and 73.38 
% males had systemic side-effects after their first dose. More specifically, the 63+ age cohort has shown 
the highest proportion of those with systemic side effects after the first dose of covishield vaccine both 
among males (81.82%) and females (73.33%). Among those who took Covaxin vaccine, 70.71% females 
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and 67.07% males have had systemic side effects after their first dose of vaccine for SARS-CoV-2 virus. 
The age cohort 33-37 years had the highest percentage of males (17.39%) and the age cohort 28-32 years 
had the highest percentage of females (16.82%) with systemic side effects after the first dose (Table 04). 
Of the 95.18% males who are fully vaccinated, 79.44% males completed both doses with Covishield 
vaccine and 54.02% had experienced systemic side effects after the second dose. The age cohort 58-62 
years showed the highest percentage of males (55%) with side effects after the second dose of Covishield 
vaccine for SARS-CoV-2 virus. Among females, of the 93.59% who were fully vaccinated, 75.82% 
took both dose of Covishield vaccine, and 61.35% had systemic side effects after the second dose of the 
vaccine. The age cohort 53-57 years showed the highest percentage of females (56.52%) with side effects 
after the second dose of Covishield vaccine for SARS-CoV-2 virus.  A total of 16.17% males are fully 
vaccinated with Covaxin doses, of which 58.02% experienced systemic side effects after the second dose. 
The age cohort 33-37 years showed the highest percentage of males (15.22%) with side effects after the 
second dose of Covaxin. Among the females 17.4% are fully vaccinated with Covaxin and 68.42% had 
experienced side effects after the second dose of Covaxin. The age cohort 28-32 years showed the highest 
proportion of females (18.69%) with systemic side effects after the second dose of Covaxin (Table 05).

Participants in the study experienced multiple systemic side effects at the same time after both the 
doses of vaccine for SARS-CoV-2 virus, irrespective of the vaccine brand in both the sexes. Muscle pain 
showed the highest percentage of individuals, as one of the side effects occurring after the first dose of 
vaccine among both males (52.89%) and females (55.13%). Males belonging to the age cohort 53-57 
showed the highest percentage of those with muscle pain (96.55%). However, among females the age 
cohort 63+ showed the highest percentage of those with muscle pain (80%) after the first dose of vaccine. 
Fever was found to be second highest in occurrence after the first dose. A total of 49.9% males and 
54.76% females had fever after the first dose vaccine. The 63+ age group has the highest occurrence of 
fever as a side effect after the first dose of vaccine among both males (66.67%) and females (80%) (Table 
06). Similar to the first dose, muscle pain again showed the highest percentage in occurrence after the 
second dose in both males (43.31%) and females (47.98%). Among males the 18-22 age cohort showed 
the highest percentage of those with muscle pain (66.67%) after the second dose of vaccine for SARS-
CoV-2.  However, among the females the 28-32 age cohort showed the highest percentage of females 
having muscle pain (58.27%) after the second dose of vaccine.   Fatigueness is the second highest side 
effect occurring after the second dose of vaccine among both males (10.38%) and females (11.9%). The 
age cohorts 18-22 and 23-27, among males and females respectively, have shown the highest occurrence 
percentage among all the age groups (23.33% M, 18.8% F) (Table 07).

The systemic side effects that occurred after being fully vaccinated among the sample irrespective of 
the vaccine brand have shown that the majority, i.e. 40.92% males and 39.56% females had experienced the 
side effects for more than 48 hours after the inception of the same (Table 08). Among the males 63.64% 
individuals of the 63+ age cohort have had the side effects for more than 2 days. Among females the 48-
52 years age group has shown the highest percentage of 55.17% individuals having a lasting effect of the 
systemic side effects for more than 2 days after the second dose of vaccine for SARS-CoV-2 virus. A total 
of 14.32% males and 11.35% females who were fully vaccinated with Covishield had recontracted the 
SARS-CoV-2 virus after the second dose. The age cohort 28-32 years showed the highest percentage of 
males (15.63%) with reoccurrence of Covid-19 after the second dose of Covishield. Among the females, 
the age cohort 58-62 years projected the highest percentage of females (23.08%) with the reoccurrence 
of Covid-19 after the second dose. Among those who were fully vaccinated with Bharat Biotech-ICMR 
developed vaccine Covaxin, 16.05% males and 11.58% females had recontracted the SARS-CoV-2 virus 
after the second dose. The age cohorts 28-32 years and 58-62 years showed the highest percentage of 
males (4.35%) and females (7.69%) respectively, who experienced the reoccurrence of Covid-19 after 
being fully vaccinated (Table 09). 
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The probability of having the systemic side effects after the first dose of vaccine for the SARS-CoV-2 
virus significantly increases 1.578 times depending on the vaccine type/brand. Age of the individual also 
significantly increases the chance of having systemic side effects caused by the single dose of vaccine by 
1.024 times [Table 10]. Similarly, the odds of having systemic infections for those with the second dose of 
vaccine for SARS-CoV-2 virus, significantly increases 1.015 times depending on the age of the individual. 
In terms of the reoccurance of the disease after being fully vaccinated, the odds of recontracting the SARS-
CoV-2 virus significantly increases depending on the sex of the individual (Table 11).

Discussion
The hypothesis of the present study is that systemic side effects are necessarily associated with the 

vaccination and there should be sexual difference in regards to resistance. It was found that 95.81% 
males and 93.59% females were fully vaccinated in the present study of which 72.06% males and 78.02% 
females cumulatively experienced systemic side effects after the first dose and 52.29% males and 58.42% 
females cumulatively experienced the same after the second dose. The number of females having the 
side effect is significantly higher than the males after both the doses. This could be interpreted as 
the resistance power towards SARS-CoV-2 virus is comparatively less among the females. In a study 
conducted among the Covid-19 patients, Takahashi et al. found that the T-cell response at the baseline 
among the female patients is much better than among the male which is poor in comparison. With 
age the T-cell responses against the SARS-CoV- 2 virus among the males become poorer and poorer. 
Although the immune response of the female patients was found to be robust, presence of higher levels 
of innate immune cytokines results in worse future progression of the disease than in male patients. If 
this could be taken as any form of comparative element for the vaccine response of the immune system 
then it won’t be audacious enough to say that may be the presence of more significant cases of systemic 
side effects among the females in the present study is actually because of the presence of more responsive 
robust T-cell.

The percentage of those with any systemic side effects associated with the first dose of Covishield 
is significantly more than Covaxin. On the other hand, Covaxin has significantly more proportion 
of individuals in both the sexes with side effects after the second dose than Covishield. However, the 
chances of getting systemic side effects after either of the two doses increases depending on the brand 
of the vaccine. The odds of having a reaction after a dose of vaccine increase 61.2% depending on what 
vaccine the person has taken. The reoccurrence of Covid-19 among the fully vaccinated individuals 
with Covaxin is also comparatively more than those with Covishield. This is maybe because the time 
gap between the two doses of Covaxin is shorter than Covishield. Among the females it was found that 
mostly 60+ females have considerably higher reoccurrence percentage after getting fully vaccinated with 
both Covishield and Covaxin. This again may be because the 60+ age group was the first to get vaccines 
and it has already been more than 6 months since their last dose of vaccine. However, among males 30+ 
age group has the highest reoccurrence cases among all the other age groups. The odds of reoccurrence 
of Covid-19 after getting fully vaccinated increase 59.4% depending on the sex. Comparatively more 
males found to be recontacting the disease after getting fully vaccinated (13.97% M, 10.62% F). That 
means for a male the chances of reoccurrence of COVID-19 increases 1.465 times.  

Muscle pain was found to be the most occurring side effects after the first dose preceding fever and 
fatigueness among both males and females. Those above 60+ years showed the highest occurrence in 
terms of both muscle pain and fever in both males and females. This could be attributed to the fact 
that immune response becomes weaker with advancing age. However, after the second dose of vaccine 
the younger age groups are more significantly affected by the two highest occurring side effects, i.e. 
fatigueness and muscle pain respectively, in both males and females. 

It has been also noticed that in the present study population the percentage of experiencing the side 
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effects after second dose of the same vaccine decreases comparatively than the first one, which is true 
for both the Oxford-AstraZeneca developed vaccine Covishield and Bharat Biotech-ICMR developed 
vaccine Covaxin. However, Menni et al. in their study have found that after the second dose of the 
same vaccine the systemic infections increased than the first dose of the Pfizer-BioNtech developed 
vaccine. They have also found that after the first dose of the Oxford-AstraZeneca developed vaccine 
33.7% individuals reported systemic infections and 58.7% reported local side-effects. Based on this it can 
be said that, maybe the immune response of the sample of the present study is better than the one in 
aforementioned study, as the cases of systemic infections declined comparatively after the second dose of 
the same vaccine. It was also found in the aforementioned study that the systemic side-effects were more 
common among those with previous SARS-CoV-2 infection.

Although females have shown significantly more cases of systemic side effects than males after both 
the doses, males have comparatively longer lasting effects of the vaccine. Among the fully vaccinated 
individuals the side effects of the second dose lasted for more than 2 days for 40.92% males and 39.56% 
females. This percentage was mostly contributed by the 50+ age group for both the sexes. The age of the 
individual significantly increases the chances of having systemic infections after both first and second 
dose (OR 1.024 and 1.015 respectively; 95% CI).  This may be because of the fact that as age increases 
the immune response of an individual becomes poorer.

Conclusion
In the present study it was found that the number of females having the side effect is significantly 

higher than the males after both the doses. Covishield has been found to be associated significantly more 
with side effects than Covaxin. The age of the individual significantly increases the chances of having 
systemic infections after both first and second dose. The reoccurrence of Covid-19 among the fully 
vaccinated individuals with Covaxin is comparatively higher than those with Covishield. Comparatively 
more males are found to be recontacting the disease after getting fully vaccinated.
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Tables
Table 01: Age and sex-wise distribution of the sample 

Age cohort Male Female Total

18-22 60 (40.82%) 87 (59.18%) 147 (14.04%)

23-27 99 (42.67%) 133 (57.33%) 232 (22.16%)

28-32 96 (47.29%) 107 (52.71%) 203 (19.39%)

33-37 46 (49.46%) 47 (50.54%) 93 (8.88%)

38-42 44 (51.16%) 42 (48.84%) 86 (8.21%)

43-47 38 (43.18%) 50 (56.82%) 88 (8.4%)

48-52 36 (55.38%) 29 (44.62%) 65 (6.21%)

53-57 29 (55.77%) 23 (44.23%) 52 (4.97%)

58-62 20 (60.61%) 13 (39.39%) 33 (3.15%)

63+ 33 (68.75%) 15 (31.25%) 48 (4.58%)

Total 501 (47.85%) 546 (52.15%) 1047

Table 02: Age and sex-wise distribution according to vaccination status

Age N
Male

N
Female

Fully
Vaccinated

Partially
Vaccinated

Fully
Vaccinated

Partially
Vaccinated

18-22 60 53 (88.33%) 7 (11.66%) 87 74 (85.06%) 13 (14.94%)

23-27 99 91 (91.92%) 8 (8.08%) 133 123 (92.48%) 10 (7.52%)

28-32 96 95 (98.96%) 1 (1.04%) 107 102 (95.33%) 5 (4.67%)

33-37 46 46 (100%) 0 47 44 (93.62%) 3 (6.38%)

38-42 44 40 (90.91%) 4 (9.91%) 42 39 (92.86%) 3 (7.14%)

43-47 38 38 (100%) 0 50 50 (100%) 0

48-52 36 35 (97.22%) 1 (2.78%) 29 28 (96.55%) 1 (3.45%)

53-57 29 29 (100%) 0 23 23 (100%) 0

58-62 20 20 (100%) 0 13 13 (100%) 0

63+ 33 33 (100%) 0 15 15 (100%) 0

Total 501 480 (95.81%) 21 (4.19%) 546 511 (93.59%) 35 (6.41%)
Note: all the categories are significant at <0.05 level for both the sexes; x2 value 8.35, p<0.001

Table 03: Age and sex-wise distribution according to the brand of vaccine taken

Age N
Male

N
Female

Covishield Covaxin Others Covishield Covaxin Others

18-22 60 51 (85%) 9 (15%) 0 87 71 (81.61%) 15 (17.65%) 1 (1.18%)

23-27 99 84 (84.85%) 14 (14.14%) 1 (1.01%) 133 107 (80.45%) 26 (19.55%) 0

28-32 96 68 (70.83%) 27 (28.13%) 1 (1.04%) 107 78 (72.9%) 29 (27.1%) 0

33-37 46 36 (78.26%) 10 (21.74%) 0 47 37 (78.72%) 10 (21.28%) 0

38-42 44 36 (81.82%) 8 (18.18%) 0 42 33 (78.57%) 8 (19.05%) 1 (2.38%)

43-47 38 32 (84.21%) 6 (15.79%) 0 50 47 (94%) 3 (6%) 0
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48-52 36 34 (94.44%) 2 (5.56%) 0 29 26 (89.66%) 3 (10.34%) 0

53-57 29 26 (89.66%) 3 (10.34%) 0 23 22 (95.65%) 1 (4.35%) 0

58-62 20 20 (100%) 0 0 13 11 (84.62%) 2 (15.38%) 0

63+ 33 30 (90.91%) 3 (9.09%) 0 15 13 (86.67%) 2 (13.33%) 0

Total 501 417 (83.23%) 82 (16.37%) 2 (0.4%) 546 445 (81.14%) 99 (18.13%) 2 (0.37%)
Note: all the categories are significant at <0.05 level for both the sexes; x2 value 1.176, p<0.001

Table 04: Age and sex-wise distribution according to the occurrence of side effects after the first dose of vaccine

Age N
Male

N
Female

Yes No Total Yes No Total

Covishield

18-22 60 40 (66.67%) 11 (18.33%) 51 (85%) 87 63 (72.41%) 8 (9.2%) 71 (81.61%)

23-27 99 67 (67.68%) 17 (17.17%) 84 (84.85%) 133 93 (69.92%) 14 (10.53%) 107 (80.45%)

28-32 96 51 (53.13%) 17 (17.71%) 68 (70.83%) 107 65 (60.75%) 13 (12.15%) 78 (72.9%)

33-37 46 29 (63.04%) 7 (15.22%) 36 (78.26%) 47 30 (63.83%) 7 (14.89%) 37 (78.72%)

38-42 44 22 (50%) 14 (31.82%) 36 (81.82%) 42 26 (61.9%) 7 (16.67%) 33 (78.57%)

43-47 38 21 (55.26%) 11 (28.95%) 32 (84.21%) 50 27 (54%) 20 (40%) 47 (94%)

48-52 36 19 (52.78%) 15 (41.67%) 34 (94.44%) 29 17 (58.62%) 9 (31.03%) 26 (89.66%)

53-57 29 16 (55.17%) 10 (34.48%) 26 (89.66%) 23 16 (69.57%) 6 (26.09%) 22 (95.65%)

58-62 20 14 (70% 6 (30%) 20 (100%) 13 8 (61.54%) 3 (23.08%) 11 (84.62%)

63+ 33 27 (81.82%) 3 (9.09%) 30 (90.91%) 15 11 (73.33%) 2 (13.33%) 13 (86.67%)

Total 501 306 (73.38%) 111 26.62%) 417 (83.23%) 546 356 (80%) 89 (20%) 445 (81.14%)

Covaxin

18-22 60 8 (13.33%) 1 (1.67%) 9 (15%) 87 11 (12.64%) 4 (4.6%) 15 (17.24%)

23-27 99 10 (10.10%) 4 (4.04%) 14 (14.14%) 133 21 (15.79%) 5 (3.76%) 26 (19.55%)

28-32 96 15 (15.63%) 12 (12.5%) 27 (28.13%) 107 18 (16.82%) 11 (10.28%) 29 (27.1%)

33-37 46 8 (17.39%) 2 (4.35%) 10 (21.74%) 47 7 (14.89%) 3 (6.38%) 10 (21.28%)

38-42 44 3 (6.82%) 5 (11.36%) 8 (18.18%) 42 6 (14.29%) 2 (4.76%) 8 (19.05%)

43-47 38 5 (13.16%) 1 (2.63%) 6 (15.79%) 50 2 (4%) 1 (2%) 3 (6%)

48-52 36 1 (2.78%) 1 (2.78%) 2 (5.56%) 29 2 (6.9%) 1 (3.45%) 3 (10.34%)

53-57 29 2 (6.9%) 1 (3.45%) 3 (10.34%) 23 0 1 (4.35%) 1 (4.35%)

58-62 20 0 0 0 13 2 (15.38%) 0 2 (15.38%)

63+ 33 3 (9.09%) 0 3 (9.09%) 15 1 (6.67%) 1 (6.67%) 2 (13.33%)

Total 501 55 (67.07%) 27 (32.93%) 82 (16.37%) 546 70 (70.71%) 29 (29.29%) 99 (18.13%)
Note: all the categories are significant at <0.05 level for both the sexes; x2 value 2.713, p<0.001
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Table 05: Age and sex-wise distribution according to the occurrence of side effects after the second dose of vaccine

Age N
Male

N
Female

Yes No Total Yes No Total

Covishield

18-22 60 30 (50%) 14 (23.33%) 44 (73.33%) 87 40 (45.98%) 20 (22.99%) 60 (68.97%)

23-27 99 39 (39.39%) 38 (38.38%) 77 (77.78%) 133 64 (48.12%) 35 (26.32%) 99 (74.44%)

28-32 96 41 (42.71%) 26 (27.08%) 67 (69.79%) 107 48 (44.86%) 25 (23.36%) 73 (68.22%)

33-37 46 19 (41.3%) 17 (36.96%) 36 (78.26%) 47 19 (40.43%) 15 (31.91%) 34 (72.34%)

38-42 44 20 (45.45%) 13 (29.55%) 33 (75%) 42 20 (47.62%) 10 (23.81%) 30 (71.43%)

43-47 38 13 (34.21%) 19 (50%) 32 (84.21%) 50 24 (48%) 23 (46%) 47 (94%)

48-52 36 13 (36.11%) 20 (55.56%) 33 (91.67%) 29 13 (44.83%) 12 (41.14%) 25 (86.21%)

53-57 29 11 (37.93%) 15 (51.72%) 26 (89.66%) 23 13 (56.52%) 9 (39.13%) 22 (95.65%)

58-62 20 11 (55%) 9 (45%) 20 (100%) 13 6 (46.15%) 5 (38.46%) 11 (84.62%)

63+ 33 18 (54.55%) 12 (36.36%) 30 (90.91%) 15 7 (46.67%) 6 (40%) 13 (86.67%)

Total 501 215 
(54.02%) 183 (45.98%) 398 (79.44%) 546 254 (61.35%) 160 (38.65%) 414 (75.82%)

Covaxin

18-22 60 8 (13.33%) 1 (1.67%) 9 (15%) 87 9 (10.34%) 4 (4.6%) 13 (14.94%)

23-27 99 8 (8.08%) 6 (6.06%) 14 (14.14%) 133 18 (13.53%) 6 (4.51%) 24 (18.05%)

28-32 96 12 (12.5%) 15 (15.63%) 27 (28.13%) 107 20 (18.69%) 9 (8.41%) 29 (27.1%)

33-37 46 7 (15.22%) 3 (6.52%) 10 (21.17%) 47 6 (12.77%) 4 (8.51%) 10 (21.28%)

38-42 44 3 (6.82%) 4 (9.09%) 7 (15.91%) 42 5 (11.9%) 3 (7.14%) 8 (19.05%)

43-47 38 4 (10.53%) 2 (5.26%) 6 (15.79%) 50 2 (4%)  1 (2%) 3 (6%)

48-52 36 1 (2.78%) 1 (2.78%) 2 (5.56%) 29 2 (6.9%) 1 (3.45%) 3 (10.34%)

53-57 29 2 (6.9%) 1 (3.45%) 3 (10.34%) 23 0 1 (4.35%) 1 (4.35%)

58-62 20 0 0 0 13 2 (15.38%)  0 2 (15.38%)

63+ 33 2 (6.06%) 1 (3.03%) 3 (9.09%) 15 1 (6.67%) 1 (6.67%) 2 (13.33%)

Total 501 47 (58.02%) 34 (41.98%) 81 (16.17%) 546 65 (68.42%) 30 (31.58%) 95 (17.4%)
Note: all the categories are significant at <0.05 level for both the sexes; x2 value 12.631, p<0.001

Table 06: Age and sex-wise distribution according to the types of side effects after the first dose
Age 

group N Fever Headache Muscle 
pain Nausea Fatigueness Redness 

of Skin
Feeling of 

chills
Swelling 
of skin

Skin 
allergy

All

Males 

18-22 60 30
(50%) 20 (33.33%) 28

(46.67%) 1 (1.67%) 23
(38.33%)

6
(10%)

20
(33.33%)

2
(3.33%) 0 9

(15%)
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23-27 99 61 
(61.62%)

31
(31.31%)

58
(58.59%) 2 (2.02%) 35

(35.35%)
22

(22.22%)
11

(11.11%)
1

(1.01%)
1

(1.01%)
2

(2.02%)

28-32 96 41 
(42.71%) 20 (20.83%) 41

(42.71%) 1 (1.04%) 26
(27.08%)

10
(10.42%)

19
(19.79%) 0 0 4

(4.17%)

33-37 46 24 
(52.17%)

4
(8.7%)

22
(47.83%)

1
(2.17%)

17
(36.96%)

13
(28.26%)

6
(13.045) 0 1

(2.17%)
1

(2.17%)

38-42 44 16 
(36.36%)

1
2.27%)

15
(34.09%) 0 14

(31.82%)
11

(25%)
2

(4.55%) 0 0 0

43-47 38 21 
(55.26%)

2
(5.26%)

21
(55.26%) 0 17

(44.74%)
16

(42.11%)
2

(5.26%) 0 0 1
(2.63%)

48-52 36 12 
(33.33%)

2
(5.56%)

16
(44.44%) 0 12

(33.33%)
11

(30.56%)
1

(2.78%)
3

(8.33%) 0 0

53-57 29 13 
(44.83%)

3
(10.34%)

28
(96.55%) 0 10

(34.48%)
8

(27.59%)
4

(13.79%) 0 1
(3.45%) 0

58-62 20 10
(50%)

3
(15%)

13
(65%) 0 11

(55%)
5

(25%)
4

(20%) 0 1
(5%) 0

63+ 33 22 
(66.67%)

4
(12.12%)

23
(69.7%) 0 19

(57.58%)
14

(42.42%)
10

(30.3%) 0 0 1
(3.03%)

Total 501 250 
(49.9%)

90
(17.96%)

265 
(52.89%) 5 (0.9%) 184 (36.73%) 116

(23.15%)
79

(15.77%) 6 (1.2%) 4
(0.8%)

18 
(3.59%)

Females

18-22 87 50
(57.47%)

22
(25.29%)

39
(44.83%)

4
(4.6%)

33
(37.93%)

12
(13.79%)

11
(12.64%) 0 0 9

(10.34%)

23-27 133 70
(52.63%)

29
(21.8%)

76
(57.14%)

8
(6.01%)

51
(38.35%)

28
(21.05%)

25
(18.8%)

2
(1.5%) 0 13

(9.77%)

28-32 107 57
(53.27%)

30
(28.03%)

62
(57.94%) 0 44

(41.12%)
14

(13.08%)
34

(31.78%) 0 1
(0.93%)

3
(2.8%)

33-37 47 27
(57.45%)

7
(14.89%)

27
(57.45%) 0 16

(34.04%)
13

(27.65%)
6

(12.76%) 0 0 1
(2.13%)

38-42 42 28
(66.67%)

5
(11.9%)

26
(61.9%) 0 15

(35.71%)
11

(26.19%)
7

(16.67% 0 3
(7.14%)

1
(2.38%)

43-47 50 19
(38%) 0 25

(50%) 0 18
(36%)

14
(28%)

5
(10%) 0 1

(2%) 0

48-52 29 15
(51.72%) 0 15

(51.72%) 0 15
(51.72%)

9
(31.03%)

3
(10.34%) 0 0 0

53-57 23 14
(60.87%)

1
(4.34%)

12
(52.17%) 0 11

(47.83%)
9

(39.13%)
3

(13.04%) 0 0 0

58-62 13 7
(53.85%)

2
(15.38%)

7
(53.85%) 0 4

(30.77%)
3

(23.08%)
3

(23.08%) 0 0 2
(15.38%)

63+ 15 12
(80%)

2
(15.38%)

12
(80%) 0 9

(60%)
7

(46.67%)
4

(26.67%) 0 0 0

Total 546 299
(54.76%)

88
(16.12%)

301
(55.13%)

12
(2.2%)

216
(39.56%)

120
(21.98%)

101
(18.5%)

2
(0.36%)

5
(0.92%)

29
(5.31%)

Note: all the categories are significant at <0.05 level for both the sexes; x2 value 4.327, p<0.001 

Table 07: Age and sex-wise distribution according to the types of side effects after the second dose

Age 
group N Fever Headache Muscle pain Nausea Fatigueness Redness of 

Skin
Feeling of 

chills
Swelling of 

skin
Skin 

allergy All

Males

18-22 60 0 1 
(1.67%)

40
(66.67%) 0 14 

(23.33%)
2

(3.33%)
1

(1.67%) 0 - -

23-27 99 4
(4.04%)

3
(3.03%)

42
(42.42%) 0 12

(12.12%)
2

(2.02%)
1

(1.01%)
4

(4.04%) - -
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28-32 96 2
(2.08%)

2
(2.08%)

45
(46.87%) 0 10

(10.42%)
1

(1.04%)
2

(2.08%)
1

(1.04%) - -

33-37 46 4
(8.69%) 0 20

(43.47)
1

(2.17%)
4

(8.69%) 0 0 1
(2.17%) - -

38-42 44 4
(9.09%) 0 13

(29.55%) 0 3
(6.81%) 0 0 2 - -

43-47 38 2
(5.26%) 0 12

(31.58%) 0 3
(7.89%)

1
(2.63%)

1
(2.63%) 0 - -

48-52 36 2
(5.55%) 0 7

(19.44%) 0 1
(2.77%)

1
(2.77%) 0 0 - -

53-57 29 2
(6.89%) 0 9 

(31.03%) 0 1
(3.44%)

1
(3.44%) 0 1

(3.44%) - -

58-62 20 2
(10%) 0 9

(45%) 0 2
(10%) 0 0 0 - -

63+ 33 0 2
(6.06%)

20
(60.61%) 0 2

(6.06%) 0 0 1
(3.03%) - -

Total 501 22
(4.39%)

8
(1.59%)

217
(43.31%)

1
(0.19%) 52 (10.38%) 8

(1.6%)
5

(1%)
10 

(2%) - -

Females

18-22 87 7
(8.04%)

3
(3.45%)

46
(52.87%) 0 13

(14.94%)
1

(1.15%)
3

(3.45%) 0 - -

23-27 133 8
(6.01%)

11
(8.27%)

60
(45.11%)

3
(2.25%)

25
(18.8%)

4
(3.01%)

4
(3.01%)

4
(3.01%) - -

28-32 107 4
(3.73%)

5
(4.67%)

57
(58.27%) 0 13

(12.14%)
1

(0.93%)
1

(0.93%)
1

(0.93%) - -

33-37 47 5
(10.63%)

3
(6.38%)

22
(46.8%) 0 4

(8.51%)
1

(2.13%) 3 1
(2.13%) - -

38-42 42 2
(4.76%)

1
(2.38%)

17
(40.47%) 0 6

(14.28%)
1

(2.38% 0 2
(4.76%) - -

43-47 50 1
(2%)

1
(2%)

19
(38%) 0 0 1

(2%) 0 0 - -

48-52 29 0 0 15
(51.72%) 0 1

(3.44%)
3

(10.34%) 0 0 - -

53-57 23 0 0 12
(52.17%) 0 2

(8.69%) 0 0 1 - -

58-62 13 0 0 7
(53.84%) 0 0 1

(7.69%) 0 0 - -

63+ 15 0 0 7
(46.67%) 0 1

(6.67%) 0 0 1 - -

Total 546 27
(4.94%)

24
(4.39%)

262
(47.98%)

3
(0.55%)

65
(11.9%)

13
(2.38%)

11
(2.01%)

10
(1.83%) - -

Note: all the categories are significant at <0.05 level for both the sexes; x2 value 8.480, p<0.001 

Table 08: Age and sex-wise distribution according to time of lasting the side effects after getting fully vaccinated

Age
Male Female

N 24-48 hours More than 48 hours N 24-48 hours More than 48 hours

18-22 60 30 (50%) 18 (30%) 87 40 (45.98%) 34 (39.08%)

23-27 99 34 (34.34%) 43 (43.43%) 133 64 (48.12%) 50 (37.59%)

28-32 96 36 (37.5%) 29 (30.21%) 107 57 (53.71%) 30 (28.04%)

33-37 46 18 (39.13%) 19 (41.3%) 47 14 (29.79%) 23 (48.94%)

38-42 44 7 (15.91%) 19 (43.18%) 42 12 (28.57%) 19 (45.24%)

43-47 38 7 (18.42%) 19 (50%) 50 10 (20%) 19 (38%)
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48-52 36 2 (5.56%) 17 (47.22%) 29 4 (13.79%) 16 (55.17%)

53-57 29 6 (20.69%) 11 (37.93%) 23 4 (17.39%) 11 (47.83%)

58-62 20 5 (25%) 9 (45%) 13 4 (30.77%) 6 (46.15%)

63+ 33 9 (27.27%) 21 (63.64%) 15 4 (26.67%) 8 (53.33%)

Total 501 154 (30.74%) 205 (40.92%) 546 213 (39.01%) 216 (39.56%)
Note: all the categories are significant at <0.05 level for both the sexes; x2 value 1.763, p<0.001 

Table 09: Age and sex-wise distribution according to reoccurrence of the disease after getting fully vaccinated

Age N
Male

N
Female

Yes No Total Yes No Total

Covishield

18-22 60 7 (11.67%) 37 (61.67%) 44 (73.33%) 87 6 (6.9%) 54 (62.07%) 60 (68.97%)

23-27 99 9 (9.09%) 68 (68.69%) 77 (77.78%) 133 6 (4.51%) 93 (69.92%) 99 (74.44%)

28-32 96 15 (15.63%) 52 (54.17%) 67 (69.79%) 107 13 (12.15%) 60 (56.07%) 73 (68.22%)

33-37 46 7 (15.22%) 29 (63.04%) 36 (78.26%) 47 7 (14.89%) 27 (57.45%) 34 (72.34%)

38-42 44 4 (9.09%) 29 (65.91%) 33 (75%) 42 3 (7.14%) 27 (64.29%) 30 (71.43%)

43-47 38 3 (7.89%) 29 (76.32%) 32 (84.21%) 50 4 (8%) 43 (86%) 47 (94%)

48-52 36 2 (5.56%) 31 (86.11%) 33 (91.67%) 29 2 (6.9%) 23 (79.31%) 25 (86.21%)

53-57 29 4 (13.79%) 22 (6.9%) 26 (89.66%) 23 2 (8.7%) 20 (86.96%) 22 (95.65%)

58-62 20 3 (15%) 17 (85%) 20 (100%) 13 3 (23.08%) 8 (61.54%) 11 (84.62%)

63+ 33 3 (9.09%) 27 (81.82%) 30 (90.91%) 15 1 (6.67%) 12 (80%) 13 (86.67%)

Total 501 57 (14.32%) 341 (85.68%) 398 (79.44%) 546 47 (11.35%) 367 (88.65%) 414 (75.82%)

Covaxin

18-22 60 1 (1.67%) 8 (13.33%) 9 (15%) 87 0 13 (14.94%) 13 (14.94%)

23-27 99 4 (4.04%) 10 (10.1%) 14 (14.14%) 133 3 (2.25%) 21 (15.79%) 24 (18.05%)

28-32 96 4 (4.17%) 23 (23.96%) 27 (28.13%) 107 5 (4.67%) 24 (22.43%) 29 (27.1%)

33-37 46 2 (4.35%) 8 (17.39%) 10 (21.17%) 47 0 10 (21.28%) 10 (21.28%)

38-42 44 0 7 (15.91%) 7 (15.91%) 42 1 (2.38%) 7 (16.67%) 8 (19.05%)

43-47 38 1 (2.63%) 5 (13.16%) 6 (15.79%) 50 1 (2%) 2 (4%) 3 (6%)

48-52 36 0 2 (5.56%) 2 (5.56%) 29 0 3 (10.34%) 3 (10.34%)

53-57 29 0 3 (10.34%) 3 (10.34%) 23 0 1 (4.35%) 1 (4.35%)

58-62 20 0 0 0 13 1 (7.69%) 1 (7.69%) 2 (15.38%)

63+ 33 1 (3.03%) 2 (6.06%) 3 (9.09%) 15 0 2 (13.33%) 2 (13.33%)

Total 501 13 (16.05%) 68 (83.95%) 81 (16.17%) 546 11 (11.58%) 84 (88.42%) 95 (17.4%)
Note: all the categories are not significant at <0.05 level for both the sexes. 
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Table 10: Logistic regression analysis for side effects

Variables Sig. Exp (ẞ)
95% CI

Lower Upper

Dependent variable: Side effects after first dose

Age .000 1.024 1.011 1.037

Sex .064 .760 .569 1.016

Vaccine brand .010 1.578 1.117 2.228

Comorbidities .228 1.738 .708 4.263

Types of medical conditions .368 1.103 .891 1.365

Dependent variable: Side effects after second dose

Age .007 1.015 1.004 1.027

Sex .049 .775 .601 .999

Vaccine brand .443 .881 .638 1.218

Time between doses .354 1.006 .993 1.019

Comorbidities .911 .956 .436 2.098

Types of medical conditions .435 .927 .767 1.121

Table 11: Logistic regression analysis for reoccurrence of the disease

Variables Sig. Exp (ẞ)
95% CI

Lower Upper

Dependent variable: Reccurence of Covid-19 

Age .256 1.009 .993 1.026

Sex .043 1.465 1.012 2.122

Vaccine brand .666 .905 .575 1.424

Fully vaccinated .376 1.536 .594 3.969

Time between both doses .496 .994 .977 1.011

Medical history .081 1.586 .945 2.660

Types of medical conditions .128 .804 .607 1.065


