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Background: The current coronavirus disease 2019 (COVID-19) pandemic continues with 
resurgent second and third waves worldwide. Vaccination is one of several measures that are 
needed to end this pervasive threat. Pakistan, however, has a relatively low rate of routine 
vaccine acceptance. Our study aimed to determine the proportion and predictors of COVID- 
19 vaccine hesitancy (VH) among adults in Pakistan.
Methods: An online cross-sectional study was conducted from December 27, 2020 to 
March 6, 2021. Non-probability sampling was applied to recruit study participants through 
social media platforms (ie, Facebook and Twitter) and through free messaging services 
(WhatsApp). Stata 16 was used to generate descriptive statistics and logistic regression 
models for identifying predictive variables of vaccine hesitancy. A p-value of <0.05 was 
considered strong evidence against the null hypothesis.
Results: Out of 1014 participants, 35.8% (n=363) were hesitant about receiving the COVID-19 
vaccine. Reasons for VH included concerns about side effects (42.4%), belief in conspiracy theories 
(20.1%), perceived inefficacy of the vaccine (13.2%), and perceived protection through precau-
tionary measures (12.6%). Urban residency (AOR 2.34, 95% CI 1.54–3.57), reservations about 
vaccine safety (AOR 3.29, 95% CI 1.68–6.44), uncertainty about vaccine efficacy (AOR 2.70, 95% 
CI 1.50–4.86), failure of the vaccine to reduce hospitalization and death (AOR 6.36, 95% CI 4.01– 
10.22), and unfelt need for vaccination awareness among public (AOR 2.02, 95% CI 1.28–3.14) 
were associated with higher rates of VH. At least one chronic disease (AOR 0.60, 95% CI 0.39– 
0.92), knowing someone infected with COVID-19 (AOR 0.56, 95% CI 0.39–0.81), and trusting 
information from the ministry of health (AOR 0.64, 95% CI 0.41–0.99) and physicians (AOR 0.27, 
95% CI 0.13–0.53) were found to be associated with lower rates of COVID-19 VH.
Conclusion: More than one third of survey participants were VH. COVID-19 vaccine 
uptake in Pakistan can be improved through targeted health education strategies and planned 
interventions that address the barriers identified in the present study.
Keywords: predictors, COVID-19, vaccine, hesitancy, Pakistan

Introduction
The current coronavirus disease 2019 (COVID-19) pandemic continues with 
resurgent second and third waves worldwide. Vaccination is one of several mea-
sures needed to end this pervasive threat.1–3 COVID-19 vaccines are being rolled 
out globally. Affluent countries have already secured adequate supplies of vaccine, 
while impoverished nations await their turn. However, policymakers are facing the 
significant challenge of vaccine hesitancy among their populace.4 A number of 
recent studies have explored the rates of COVID-19 vaccine acceptance and their 
determinants.5–7 One study found reported on the acceptance of COVID-19 vac-
cines among Chinese healthcare workers compared with the general population.5 
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Another study conducted in the United States reported that 
20% of people intended to reject COVID-19 vaccination.6 

Pakistan’s pandemic narrative began in February 2020. 
Early cases were identified in travelers who returned 
after visiting shrines in Iran. At present, SARS-Cov-2 
has affected 120 million people globally and caused 
2.65 million deaths, of which 926,695 and 21,022, respec-
tively, have occurred in Pakistan.4,8,9 Pakistan is bordered 
by India to the East and is likely to be affected by the 
country’s deadly second wave that crippled its healthcare 
system due to massive increases in caseloads and fatalities. 
According to the World Health Organization, multiple 
mutated variants of the novel coronavirus are circulating 
in India, likely fueling the surge and making a third wave 
inevitable. If Pakistan does not heed this warning and 
work to increase vaccine acceptance, it risks long-term 
cycles of lockdowns, economic damage, and constant 
fear.10,11 Pakistan launched its coronavirus vaccination 
drive on February 3, 2021, when the first batch of 
COVID-19 vaccines from China arrived in Pakistan. The 
vaccine was first administered to healthcare workers treat-
ing COVID-19 patients. It was then administered through 
a countrywide campaign to people over 60 years of age, 
and is now available to all individuals aged 19 and 
older.8,9,12 The total population of Pakistan is 
207.77 million, its nationwide average household size is 
6.45 persons, and its average annual population growth 
rate (1998–2017) at the national level is 2.4% (growth in 
urban areas is 2.70%, which is higher than 2.23% in rural 
areas). The number of men in the country stands at 
51.24%. Its population distribution is 63.56% rural and 
36.44% urban. The country’s literacy rate is 58.92%, and 
64% of the total population is below the age of 30 while 
29% is between 15 and 29 years.13,14

Pakistan has a checkered history of child and adult 
vaccination, public suspicion, and vaccine hesitancy. 
A notable example of this is the failure to eradicate polio 
from the country due to conspiracy theories.15 

Controversies about polio and other vaccines are rooted 
in the cultural and religious beliefs of Pakistanis.15,16 One 
study conducted in Sindh, a large province in Pakistan, 
concluded that conspiracies and myths are major barriers 
to vaccine uptake in the region.17 This is consistent with 
the outcomes of most vaccination campaigns, which are 
usually affected by public reservations about the efficacy 
and safety of the vaccines.18–20 An estimated 5–10% of 
people have strong convictions against vaccines, while 
a significantly high proportion are “vaccine hesitant” 

(VH). Apprehensions about vaccine safety play an essen-
tial role in most of these anti-vaccine communities.19,20 

Johnson et al21 examined the reasons for vaccine refusal 
and found them to be quite complicated. To our best 
knowledge, this is the first study on vaccine hesitancy 
and predictors among the Pakistani population, which is 
important because vaccine acceptance varies by sociocul-
tural and geographical contexts worldwide Our study 
aimed to determine the proportion and predictors of 
COVID-19 vaccine hesitancy (VH) among adults in 
Pakistan.

Materials and Methods
This was a cross-sectional study conducted from 
December 2020 to March 2021 among Pakistanis aged 
18 years and older. We framed our questions using infor-
mation published based on the objectives of the 
study.7,22,23 Two authors (OW and RN) in consultation 
with experts modified the Questionnaire (s1). The content 
and face validity of the questionnaire were ensured by 
experts. The questionnaire was pilot tested on 35 partici-
pants, and the final version of the questionnaire was 
revised and approved by all authors. The finalized ques-
tionnaire consisted of five sections: sociodemographic 
information, information about contracting COVID-19 
during the current pandemic, source of information about 
COVID-19 vaccination, beliefs toward COVID-19 vacci-
nation, and barriers related to COVID-19 vaccination. 
Monthly family income was grouped into three categories: 
less than 131 USD (22,000 PKR) per month (low income), 
131 USD (22,000 PKR) to 2083 USD (3.5 lakhs PKR) per 
month (middle income), and more than 2083 USD (3.5 
lakhs PKR) per month (high income).24 “Vaccine-hesitant” 
individuals were defined as those who did not intend to be 
vaccinated.7,22,23,25 An electronic questionnaire was dis-
tributed through social media, and potential participants 
were recruited through advertisements on the most popular 
social media platforms (ie, Facebook and Twitter) and 
through free messaging services (WhatsApp), starting 
with the contacts of the author who lived in Pakistan. 
Participants were also encouraged to pass the link for the 
questionnaire to their family and friends. Potential partici-
pants were reminded to participate via a series of messages 
over time. The study title, objective, purpose and inclu-
sion/exclusion criteria were described to the participants 
on the cover page of the survey, and consent to participate 
was required prior to starting the questionnaire. Sample 
size was calculated using OpenEpi software. The 
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minimum sample size was 829 participants considering 
80% statistical power, 5% type I error, 69% among 
exposed with the outcome, and 58% among nonexposed 
with the outcome,26 taking into account 30% expected 
incomplete responses. The data was analyzed and tabu-
lated using STATA version 16 (StataCorp, College Station, 
Texas, USA). A descriptive analysis (frequencies and per-
centages) was performed on sociodemographic character-
istics. Simple and multiple logistic regression analyses 
were used to assess associations between independent 
variables (potential predictors) and the dependent variable 
(vaccine hesitancy). Multiple logistic regression included 
potential predictors with a p-value of <0.20 in the simple 
logistic regression. A p-value of <0.05 was considered 
strong evidence against the null hypothesis.

Results
Descriptive Characteristics
A total of 1014 responses were included. Table 1 sum-
marizes the study population’s sociodemographics. Almost 
half of the respondents (n=444, 44%) were younger than 
30 years of age. Males predominated our study population 
(n=536, 53%), and the majority (n=682, 67%) of the 
respondents resided in urban areas of the country. 
Regarding educational level, almost half (n=533, 53%) of 
the study respondents had university degrees, and 46% 
reported that they were employed (governmental and non- 
governmental jobs). The largest proportion of study parti-
cipants (n=663, 67%) reported a monthly family income of 
between 131 USD (22,000 PKR) to 2083 USD (3.5 lakhs 
PKR) per month (middle income), and 27% of respondents 
(n=279) reported a history of one chronic diseases.

Beliefs About COVID-19 Vaccines
Almost three quarters (72.9%) of the sample either did not 
think or were unsure that the vaccine was safe, and more 
than half (54.9%) had doubts about the effectiveness of the 
vaccine. Nevertheless, 40.7% of participants believed that 
getting the COVID-19 vaccine was the best way to avoid 
complications (hospitalization and death). More than three 
quarters (81%) of the study population believed that there 
was a need for greater public awareness about COVID-19 
vaccination in Pakistan (Table 2).

Vaccine Hesitancy and Predictors
The proportion of respondents considered vaccine hesitant 
was 35.8% (n=363).

Sociodemographic Predictors
Table 3 shows the unadjusted and adjusted associations 
between sociodemographic predictors and vaccine hesitancy. 
The unadjusted analysis shows that the odds ratio of vaccine 
hesitancy was significantly higher among participants between 
the ages of 31 and 40 years (OR 2.03, 95% confidence interval 
[CI] 1.46–2.82, p=<0.001), females (OR 1.43, 95% CI 1.11– 
1.85, p=0.006), housewives (OR 1.59, 95% CI 1.10–2.29, 
p=0.013), and the uneducated (OR 3.36, 95% CI 1.58–7.17, 
p=0.002). In contrast, those with a high reported household 
income (> 2083 USD (PKR >3.5 lakhs) were 0.59 times less 
likely (95% CI: 0.39–0.89, p=0.012) to be VH. The adjusted 
odds ratio of vaccine hesitancy among participants who lived 

Table 1 Participant Sociodemographic Characteristics (n=1014)

Number %

Age
18–30 444 44

31–40 229 23

41–50 182 18
51–60 97 10

>60 62 6

Gender
Female 478 47
Male 536 53

Residence
Urban 682 67

Rural 332 33

Education level
Uneducated 31 3

Intermediate 92 9
Secondary 26 3

University 533 52

Higher education 332 33

Occupation
Employed 463 46
Unemployed 76 8

Housewife 159 16

Students 316 31

Monthly family income (USD)
<131 200 19
131–2083 671 67

> 2083 143 14

History of chronic diseases
None 647 64

One chronic diseases 279 27
≥ two chronic diseases 88 9
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in urban areas was 2.34 (95% CI 1.54–3.57, p=<0.001) com-
pared with those residing in rural areas.

Behavioral Predictors
Table 3 presents results from the logistic regression analysis for 
potential behavioral factors associated with the COVID-19 
vaccine hesitancy among our study respondents. In 
a multivariable model adjusted for sociodemographic factors, 
reservations about vaccine safety (AOR 3.29, 95% CI 1.68– 
6.44), uncertainty about its effectiveness (AOR 2.70, 95% CI 
1.50–4.86), the failure of a vaccine to reduce complications 
(hospitalization and death) (AOR 6.36, 95% CI 4.01–10.22), 
and unfelt need for vaccination awareness among public (AOR 
2.02, 95% CI 1.28–3.14) were associated with higher rates of 
COVID-19 VH. Participants who knew someone who suffered 
from COVID-19 infection were 0.56 (95% CI 0.39–0.81, 
p=0.002) times less likely to be VH compared with those 
who did not. Furthermore, participants with a history of at 
least one chronic disease were 0.60 times less likely to be 
VH than those without any chronic diseases (95% CI 0.39– 
0.92, p=0.02).

Sources of Information About COVID-19 
Vaccination
The majority (n=530, 78%) of the participants who trusted 
the Ministry of Health (MoH) of Pakistan (n=738, 73%) as 

their prime source of information about COVID-19 vacci-
nation were willing to get vaccinated. Of the 895 (88%) 
participants who reported confidence in information pro-
vided by physicians, 620 (69%) showed a willingness 
towards vaccination. The adjusted odds ratio of vaccine 
hesitancy among participants who trusted Pakistan’s min-
istry of health and physicians were 0.64 (95% CI 0.41– 
0.99, p<0.047), and 0.27 (95% CI 0.13–0.53, p<0.001), 
respectively, compared with those who reported no trust in 
these sources (Table 3).

Reasons for COVID-19 Vaccination 
Hesitancy
Table 4 lists common reasons for VH among our study 
participants. The largest percentage (42.4%) of hesitant par-
ticipants expressed concerns about the expected side effects 
of the vaccines. One fifth (20.1%) were of the opinion that 
conspiracy theories about the vaccine may be true, while 
others believed that a vaccine could not save them from 
COVID-19 (13.2%) or that they did not need the vaccine 
if they were following precautionary measures (12.6%). 
Other reasons for VH included perceived protection from 
SARS-Cov-2 due to young age and good health (6.06%), 
fear of needles/syringes (2.7%), acquisition of post-infection 
immunity after recovery from COVID-19 (2.4%), and insuf-
ficient information about the vaccine (0.3%).

Constraint Reduction Opportunities
In response to the question “On which condition would 
you be more likely to accept the COVID-19 vaccine?”, 
more than one third (n=146, 40.2%) out of the 363 vac-
cine-hesitant participants picked the response “If research 
studies showed that the vaccine is safe and effective”. 
Approximately 15.1% (n=55, 15.1%) said “If my family 
or friends get vaccinated”, and (n=48, 13.2%) said “If my 
physician recommends it to me”. Other responses 
included, “If it is mandatory to continue my job” (n=19, 
5.2%), “If it was compulsory by the government (MOH)” 
(n=18, 5.1%), and “If there is a mode other than injection 
like an oral vaccine” (n=13, 3.6%). However, (n=48, 
13.2%) of the participants were fixed in their decision 
and replied “I would not take it under any condition”. 
Sixteen respondents (4.4%) did not specify any condition.

Discussion
Pakistan, a nation of 207 million people,13 is experiencing 
a sharp rise in COVID-19 cases as it faces a third wave of the 
novel coronavirus.8 Pakistan shares its longest border with 

Table 2 Participant Beliefs About the COVID-19 Vaccine 
(n=1014)

Belief N (%)

Do you think that the COVID-19 vaccine is safe?

Yes 275 (27.1)

No 149 (14.7)
Not sure 590 (58.2)

Do you think that the COVID-19 vaccine is effective?
Yes 337 (33.2)

No 121 (11.9)
Not sure 556 (54.9)

Do you think that the best way to avoid the 
complications (hospitalization and death) of COVID-19 

is by getting the vaccine?

Yes 413 (40.7)
No 212 (20.9)

Not sure 389 (38.4)

Do you think that greater public awareness is needed 

about COVID-19 vaccine?

Yes 821 (81)
No 63 (6.2)

Not sure 130 (12.8)
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Table 3 Unadjusted and Adjusted Analysis of Associations Between Potential Predictors and Vaccine Hesitancy

Variables Vaccine Hesitancy Unadjusted OR 
(95% CI)

P value Adjusted OR 
(95% CI)

P value

Yes n (%) 363 
(36)

No n (%) 651 
(64)

Age, years

18–30 135 (31) 307 (69) Reference Reference

31–40 108 (47) 121 (53) 2.03 (1.46, 2.82) <0.001 1.74 (0.97, 3.09) 0.059
41–50 63 (35) 119 (65) 1.20 (0.83, 1.74) 0.321 1.39 (0.75, 2057) 0.301

51–60 34 (35) 63 (65) 1.23 (0.77, 1.95) 0.387 1.84 (0.85, 3.98) 0.124

>60 23 (37) 39 (63) 1.34 (0.77, 2.33) 0.299 1.11 (0.35, 3.55) 0.855

Gender

Female 192 (40) 286 (60) 1.43 (1.11, 1.85) 0.006 1.24 (0.83, 1.85) 0.294

Male 171 (32) 365 (68) Reference Reference

Residence

Urban 253 (37) 424 (63) 1.22 (0.93, 1.61) 0.158 2.34 (1.54, 3.57) <0.001
Rural 109 (33) 223 (67) Reference Reference

Education level

Uneducated 20 (65) 11 (35) 3.36 (1.58, 7.17) 0.002 1.88 (0.55, 6.37) 0.312
Intermediate 30 (33) 62 (67) 0.89 (0.56, 1.43) 0.645 0.94 (0.47, 1.86) 0.857

Secondary 16 (62) 10 (38) 2.96 (1.32, 6.65) 0.009 2.69 (0.85, 8.49) 0.091

University 187 (35) 346 (65) Reference Reference
Higher education 110 (33) 222 (67) 0.92 (0.69, 1.22) 0.557 1.10 (0.69, 1.75) 0.671

Occupation

Employed 164 (35) 299 (65) Reference Reference

Unemployed 31 (41) 45 (59) 1.26 (0.77, 2.06) 0.367 1.13 (0.50, 2.53) 0.776
Housewife 74 (47) 85 (53) 1.59 (1.10, 2.29) 0.013 0.84 (0.43, 1.61) 0.596

Students 94 (30) 222 (70) 0.77 (0.57, 1.05) 0.099 0.82 (0.45, 1.49) 0.513

Monthly family income (USD)

<131 248 (37) 415 (63) Reference Reference
131–2083 73 (38) 118 (62) 1.04 (0.74, 1.44) 0.838 0.99 (0.61, 1.64) 0.987

> 2083 35 (26) 100 (74) 0.59 (0.39, 0.89) 0.012 0.62 (0.36, 1.05) 0.076

History of chronic diseases

None 239 (37) 408 (63) Reference Reference
One chronic diseases 98 (35) 181 (65) 0.92 (0.69, 1.24) 0.599 0.60 (0.39, 0.92) 0.020

≥ two chronic diseases 26 (30) 62 (70) 0.72 (0.44, 1.16) 0.177 0.59 (0.28, 1.25) 0.167

Did you get COVID-19?

No 294 (37) 502 (63) Reference Reference
Yes 67 (31) 149 (69) 0.77 (0.56, 1.06) 0.108 1.03 (0.66, 1.60) 0.908

Did anyone in your contacts suffer from covid-19?

No 190 (48) 207 (52) Reference Reference

Yes 173 (28) 444 (72) 0.42 (0.33, 0.55) <0.001 0.56 (0.39, 0.81) 0.002

(Continued)
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Table 3 (Continued). 

Variables Vaccine Hesitancy Unadjusted OR 
(95% CI)

P value Adjusted OR 
(95% CI)

P value

Yes n (%) 363 
(36)

No n (%) 651 
(64)

Do you trust information given by Ministry of Health?

No 154 (56) 121 (44) Reference Reference
Yes 208 (28) 530 (72) 0.31 (0.23, 0.41) <0.001 0.64 (0.41, 0.99) 0.047

Do you trust information given by physicians?

No 86 (74) 30 (26) Reference Reference

Yes 275 (31) 620 (69) 0.15 (0.09, 0.24) <0.001 0.27 (0.13, 0.53) <0.001

Do you trust information given by news channels?

No 179 (40) 267 (60) Reference Reference

Yes 184 (32) 384 (68) 0.71 (0.55, 0.93) 0.011 0.78 (0.52, 1.18) 0.245

Do you trust information given by social media?

No 201 (34) 388 (66) Reference Reference

Yes 162 (38) 263 (62) 1.19 (0.92, 1.54) 0.191 1.37 (0.92, 2.03) 0.118

Do you think that COVID-19 vaccine is safe?

Yes 18 (7) 257 (93) Reference Reference
No 345 (47) 393 (53) 12.5 (7.61, 20.6) <0.001 3.29 (1.68, 6.44) 0.001

Do you think that COVID-19 vaccine is effective?

Yes 24 (7) 311 (93) Reference Reference

No 339 (50) 340 (50) 12.9 (8.3, 20.1) <0.001 2.70 (1.50, 4.86) 0.001

Do you think that the best way to avoid hospitalization and death is by getting the vaccine?

Yes 29 (7) 380 (93) Reference Reference

No 334 (55) 269 (45) 16.3 (10.8, 24.5) <0.001 6.39 (4.01, 10.22) <0.001

Do you think that greater public awareness is needed about COVID-19 vaccine?

Yes 235 (29) 589 (71) Reference Reference
No 128 (67) 62 (33) 5.17 (3.69, 7.26) <0.001 2.02 (1.28, 3.14) 0.003

Table 4 Reasons for COVID-19 Vaccine Hesitancy Cited by Study Participants (n = 363)

Reason n (%)

Concerns about the vaccine’s side effects 154 (42.4)

Concerns on conspiracy theories about COVID-19 vaccine 73 (20.1)

Belief that the vaccine cannot save from COVID-19 infection 48 (13.2)
No need of vaccine because all the precautions are ensured (washing hands, wearing mask and gloves) 46 (12.6)

No need of vaccine because of perceived protection of participant from COVID-19 due to their young age and good health 22 (6.06)

Fear of needles/syringes 10 (2.7)
Perceived acquisition of immunity against COVID-19 virus after contracting and recovering from COVID-19 infection (in past months) 9 (2.4)

Wait and see the effects of vaccines in others/Insufficient information about vaccine 1 (0.3)
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the second-most affected country by SARS-Cov-2 in the 
world, India. Indian hospitals are scrambling for beds and 
oxygen in response to its deadly second surge, which can 
pose an additional threat to Pakistan.10,11 However, vaccine 
uptake in Pakistan slow due to concerns regarding the safety 
and efficacy of the vaccine.9 Studies are being performed all 
over the world to assess COVID-19 vaccine hesitancy,5–7,18 

and vaccine acceptance/hesitancy rates vary between 
countries.6,7 An approximate 20–25% hesitancy rate among 
Canadian and American adults was identified in a study by 
Taylor et al27 in May 2020. Rates of COVID-19 vaccine 
hesitancy in Italy and France were found to be 41% and 
26%, respectively.28,29 A global survey conducted in 19 
countries revealed a less than 55% acceptance rate in 
Russia and the highest rate of acceptance (90%) in China.7 

A vaccine acceptance rate of > 90% was reported in a study in 
Indonesia.22 Our study results showed a higher rate of vac-
cine hesitancy (35.8%) in Pakistan than the USA (20%)6 and 
Egypt (27%).30 Conversely, our study population’s vaccine 
hesitancy was lower than that of Australia (41%)31 and KSA 
(55.3%).23 However, our result is equal to that found by 
Mohammed Al-Mohaithef et al26 in their survey of KSA 
(35.3%). Beliefs play a pivotal role in vaccine acceptance. 
Our study results identified significant doubts about the 
safety and efficacy of the COVID-19 vaccine. Our findings 
are in agreement with studies conducted in different coun-
tries that reported safety and efficacy as prime concerns 
regarding the COVID-19 vaccine.22,32–35 Likewise, surveys 
that probed the reasons for COVID-19 vaccine refusal 
reported that concerns over efficacy and safety were among 
the leading reasons provided by study participants.36–39 In 
Pakistan, one potential explanation for safety issues related to 
COVID-19 vaccine and vaccine hesitancy is the vaccine’s 
Chinese origin. The main bulk of the nationwide inoculation 
drive in Pakistan was the Chinese vaccine, which was pro-
vided in addition to other vaccines from the World Health 
Organization’s COVAX program. Kreps et al studied vaccine 
attributes associated with vaccine choice and found that 
respondents were less willing to receive COVID-19 vaccines 
developed in nations other than the United States. The 
Chinese vaccine was particularly unpopular after vaccines 
developed in the UK.40

A recently published study of US healthcare workers 
by Shekhar et al41 reported a higher rate of expected 
vaccine hesitancy among females compared with males. 
However, this is inconsistent with our findings, as our 
study found no association between gender and vaccine 
hesitancy. In agreement with the findings of a 2011 

systematic review by Wilson et al,42 which showed no 
consistent association between participant age and vaccine 
uptake, our study also found no significant association 
between hesitancy rate and participant age. 
Contemporary research studies on COVID-19 vaccine 
hesitancy36,43,44 showed that rural residents were less 
likely to get the COVID-19 vaccine compared with 
urban residents. However, our study found that urban 
dwellers were twice (2.34 times) as likely to be vaccine 
hesitant compared with their rural counterparts. A possible 
explanation for this could be widespread misinformation 
distributed through social media over the past year. Urban 
dwellers are at a much higher risk of receiving misinfor-
mation because of their better internet connections than 
rural dwellers, and therefore have a higher chance of 
believing conspiracy theories. In our study, the rates of 
vaccine hesitancy among those who knew someone 
(family members, etc.) who had suffered from COVID- 
19 were 0.56 times (95% CI 0.39–0.81) that of those 
whose contacts had not contracted SARS-Cov-2. 
Participants with a history of one chronic disease were 
0.60 times as likely to be COVID-19 vaccine hesitant, 
which might be related to their perception about the higher 
morbidity and mortality of people with chronic diseases.45 

In the present study, the rates of vaccine hesitancy were 
lowest among participants who relied on vaccine informa-
tion provided by official sources, including the ministry of 
health and medical doctors (0.64, and 0.27, times, respec-
tively, less), compared with those who reported no trust in 
these sources. These results are similar to findings from 
Bish et al,46 who reported that people who received infor-
mation about vaccination from official health sources were 
more likely to get vaccinated than those who trusted unof-
ficial sources.46 Similarly, Earnshaw et al47 reported that 
doctors were the most trusted source of information about 
COVID-19 vaccines by those who intended to get vacci-
nated against SARS-Cov-2. The foremost concern among 
participants in the present work was about the side effects 
of the vaccine (43.4%), which is in agreement with the 
findings of Abbas et al17 (59.7%) and the results reported 
by the aforementioned study by Bish et al.46 The second- 
most predominant fear expressed by our study population 
was a belief in conspiracy theories about COVID-19 vac-
cines (19.7%). This finding is also consistent with the 
conclusion of the recent study by Abbas et al17 conducted 
in Sindh province of Pakistan. Multiple conspiracy the-
ories about the COVID-19 pandemic have been spreading 
rapidly around the world.48,49 These conspiracy beliefs are 
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rooted partly in medical mistrust or a general suspicion of 
and lack of confidence in medical organizations and 
providers.16 Other significant barriers against vaccination 
included beliefs that a vaccine could not save individuals 
from SARS-Cov-2, and that there was no need to get 
vaccinated if precautionary measures were being taken.17

This study has a number of limitations. First, it is 
a snapshot of the intentions of participants to get vaccinated 
against SARS-Cov-2, but public intentions may change over 
time. Secondly, we used non-probability sampling technique, 
which may not accurately reflect a cross-section of the 
research population. It can still be considered as a good start-
ing point for further expansion towards population based or 
nationwide representative studies. Thirdly, since this question-
naire was distributed online using social media platforms, 
there is a risk of selection bias due to variable quality of 
internet access across different areas of the country, and 
those spending time on social media during the pandemic 
likely have different attitudes towards the vaccine compared 
with those who did not responding to a web-based surveys. 
There may also be social desirability bias in reporting an 
intent to get vaccinated against SARS-Cov-2. Another limita-
tion is that our study participants were predominantly younger 
than 40 years old, educated, and employed, and therefore may 
not be representative of the actual Pakistani population. 
Finally, our results provide some insight into vaccine hesi-
tancy in Pakistan, but require further exploration with a large- 
scale robust follow-up study.

Conclusion
The results of the current study represent an alarming situa-
tion for policymakers in Pakistan. Approximately 35% of 
participants were hesitant to accept COVID-19 vaccination. 
Perceived failure of the vaccine’s ability to reduce hospitali-
zation and death, concerns about vaccine safety and effec-
tiveness, urban residents, and unfelt need for vaccination 
were the most commonly cited reasons for vaccine hesitation. 
Further larger studies are needed to verify these findings and 
to better understand the different demographic groups that are 
vaccine hesitant.
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