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ABSTRACT
Background: Globally, there is an increased risk of COVID-19 infection among
front-line health workers (FHW). This study aimed to evaluate the knowledge,
attitude, and practices of FHW of Pakistan after receiving the COVID-19 vaccine.
Methods: A population web-based survey on COVID-19 vaccine was conducted on
635 FHW in Pakistan between April 15, 2021, and July 15, 2021. The survey focused
on four main sections consisting of socio-demographic data, knowledge, attitude,
and practices after receiving the COVID-19 vaccine. The data was analyzed on SPSS.
p < 0.05 was considered significant.
Results: Overall, 60% of FHW were nervous before getting vaccinated, with the
leading reason to get vaccinated being their concern to protect themselves and their
community (53.4%). A majority of FHW had fear about the unseen side effects of the
COVID-19 vaccine (59.7%) used in Pakistan, with the most common side effect
reported as soreness at the injection site (39%). It has been noted that almost all of the
FHW observed preventive practices after getting vaccinated. The results showed that
married respondents had favorable practices towards COVID-19 vaccines (B = 0.53,
p < 0.01) (B, unstandardized regression coefficient). It was also found that more
informational sources (B = 0.19, p < 0.01), higher knowledge of vaccination (B = 0.15,
p < 0.001), and favorable attitude toward vaccine (B = 0.12, p < 0.001) significantly
predicted favorable practices toward COVID-19 vaccination.
Conclusion: The findings reflect that FHW, though they were worried about its side
effects, have good knowledge and a positive attitude after getting the COVID-19
vaccine. This study is significant as the FHWs are a symbol for guidance, a reliable
source of information, and an encouraging means of receiving COVID-19 vaccine for
the general public. This study also reported that post-vaccination side effects were
mild which will aid in reducing the vaccine hesitancy among the general Pakistani
population.
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INTRODUCTION
Globally, all parts of life have been affected because of the COVID-19 pandemic (Huynh
et al., 2021). According to the World Health Organization (WHO), there have been
308,458,509 confirmed cases of COVID-19, including 5,492,595 deaths, and a total of
9,194,549,698 vaccine doses have been administered worldwide until January 11, 2022
(WHO, 2022a). WHO has listed FHWs as a priority group for COVID-19 vaccination
(Gagneux-Brunon et al., 2021), as they are at increased risk because of their direct contact
with patients with COVID-19 (Dhahri, Iqbal & Khan, 2020). Initially, 10–20% of FHW
have been identified with the COVID-19 infection; therefore, protecting them from
COVID-19 infection plays a vital role in the conservation of the healthcare system (Nguyen
et al., 2020).

The COVID-19 infection is extremely contagious and involves the worldwide
population; therefore, the most useful approach to protect the population from COVID-19
infection is vaccination, which is a significant public health measure (Cascella et al., 2022).
Ten COVID-19 vaccines have been registered by WHO and distributed in different
countries so far, with almost 33 vaccines being approved by at least one country worldwide
(COVID-19 Vaccines, 2022). The FHWs are suggested as the top priority for vaccination in
contrast to the general population (Malik, Malik & Ishaq, 2021; WHO, 2022b). Therefore,
it is significant for them to attain early vaccination coverage that will assure a sufficient
workforce to treat the infected patients (Thorsteinsdottir & Madsen, 2021).

The accessibility of COVID-19 vaccines might be the only means to control the
COVID-19 infection, as, in several countries, long-term lockdown is not possible because
of economic crisis. Thus, in addition to following the COVID-19 Standard Operating
Procedures (SOP), there is an essential need to be vaccinated against COVID-19 infection
to limit the COVID-19 community transmission in Pakistan (Malik, Malik & Ishaq, 2021).
To evaluate the beliefs and intentions about the past vaccination, the health belief model is
a beneficial method that evaluates perceived susceptibility and severity, perceived barriers,
benefits, and signs of action (Giao et al., 2019). Regarding the safety of the COVID-19
vaccine, the doubts of FHW must be satisfied soon, as they are the first ones to receive the
vaccine (Huynh et al., 2021). Literature search has revealed that percentages of knowledge
and acceptance of COVID-19 vaccines in FHW vary among countries, which were 73.9%
in Europe, 40% in Hong Kong, and only 27.7% in the Congo, accordingly (Nzaji et al.,
2020; Wang et al., 2020b). Globally, the prevalence of COVID-19 vaccination hesitancy
among FHW ranged from 4.3% to 72% which varies because of several socio-demographic
features (Biswas et al., 2021). To develop trust among FHW, self-governing committees
and trusted bodies should deliver reliable knowledge and information regarding
COVID-19 vaccines and their safety (Kasozi et al., 2021). Currently, many vaccines are
available that are believed to be safe and effective, though doubts in evaluating the efficacy
of these vaccines still exist (Ledda et al., 2021). In Pakistan, WHO has declared that there
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have been 1,345,801 confirmed cases of COVID-19 with 29,042 deaths, and that
169,131,246 vaccine doses have been administered until January 21, 2022 (WHO, 2022b).
Currently, several rumors regarding the COVID-19 vaccine are spreading in Pakistan, with
these rumors including that, with the vaccine, nano-chips are inserted in the bodies to
achieve control of the individuals through 5G towers (Khan et al., 2020), in addition, that
the vaccine was a magnificent trick to target the Islamic nations and was formed to allow
the Jews to take control of the world.

Accordingly, FHW play a significant role both in delivering knowledge regarding the
source of COVID-19 vaccine and its effects in the upcoming years, as well as in serving as
role models for the general population in encouraging them to get vaccinated against
COVID-19 infection. As data on the knowledge, attitude, and practices after getting
vaccinated against COVID-19 among FHW of Pakistan are rare, this study aims to assess
the role of socio-demographic characteristics, knowledge, and attitude of FHW in
predicting practices after getting the COVID-19 vaccine. In addition, it aims to develop
policies with the help of this survey to have a helpful and continuous vaccination rollout
plan for COVID-19 infection by the government of Pakistan.

MATERIALS AND METHODS
Design
A cross-sectional study was conducted to assess the knowledge, attitude, and practices of
FHW of Pakistan after getting the COVID-19 vaccine from April 15, 2021, to July 15, 2021.
Because of the third wave of COVID-19 in Pakistan, it was not possible to perform
the community-based survey; therefore, a semi-standardized electronic questionnaire
was designed to collect the data using an online secure Google survey tool, and a shareable
link was produced (https://docs.google.com/forms/d/1YCUf42WO3X2qS6hf36tw_
6x6Ni5eAS4YZVn6W_L33ks/edit) and disseminated through multiple social media such
as a personal social network, Facebook, andWhatsApp with mandatory email addresses to
ensure one response per individual so that results may not be compromised. The survey
includes an introduction that specified the purpose of the study. The data were collected
anonymously, and email addresses were kept confidential. The biasness of the study with
respect to participation was decreased by keeping the survey open for 3 months which
provided ample time for people to participate in the survey.

Ethical declaration
The current study was conducted following the principles for human investigations (i.e.,
Helsinki Declaration) and has passed the ethical approval from the institutional review
board of Akhtar Saeed Medical and Dental College (M-21/069/-Oral Pathology). All the
respondents participated willingly in the survey. The respondents were assured that their
information will be kept confidential.

Inclusion and exclusion criteria
The inclusion criteria of the study participants were being a Pakistani resident, FHW, and
having internet access. The exclusion criteria included an incomplete survey.
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Sample size
The sample size was calculated using the following equation:

n ¼ z2pq
d2

n ¼ 1:992 � 5� 1� 0:5ð Þ
0:052

n ¼ 396:01

where,
n = number of samples
z = 1.96 (95% confidence level)
p = prevalence estimate (50% or 0.5%) (Islam et al., 2021)
q = (1 2 p)
d = precision limit or proportion of sampling error (0.05).
As there is no earlier similar study on FHW concentrating on knowledge, attitudes, and

practices after getting the COVID-19 vaccine in Pakistan, the best assumption (p) made for
the present study would be 50%. A sample size of 396.01 participants was assessed,
assuming a 10% non-response rate. Our sample size exceeded this estimate.

Questionnaire
A 30-item online self-administered questionnaire was made from earlier studies according
to the objectives of the current study (Danabal et al., 2021; Islam et al., 2021). The Google
form consists of four key focus areas, including socio-demographic data, knowledge about
COVID vaccine, post-vaccination attitude, and practices along with informed consent.
Each section consists of a range of options from multiple choices to forced-choice (yes/no)
questions depending on the subject matter. All the questions were compulsory. In the first
section, respondents were asked nine questions regarding their socio-demographic
characteristics such as age and gender. The key independent variables were knowledge and
attitude related to the COVID-19 vaccine. Knowledge of the COVID-19 vaccine was
assessed using four items with three possible responses (i.e., Yes, No, and Don’t know). A
sample item used to assess knowledge included: Vaccine is important to end the COVID-
19 pandemic. A higher score on the scale showed higher knowledge of the COVID-19
vaccine. Attitude toward the COVID-19 vaccine was assessed using 10 items with five
possible responses (i.e., Strongly disagree, Disagree, Neutral, Agree, and Strongly agree),
which were later recoded to three responses (Disagree, Neutral, and Agree). A sample item
used to assess attitudes included: Do you believe that the benefits of COVID-19
vaccination are greater in comparison to its risk? A higher score on the scale showed
favorable attitudes toward COVID-19 vaccine. The dependent variable included in the
study was practiced after getting the COVID-19 vaccine, which was assessed using six
items with three possible responses (i.e., Yes, No, and Don’t know). A sample item used to
assess practices included: Do you still follow COVID-19 basic prevention guidelines after
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getting vaccinated? A higher score on the scale showed favorable practices toward COVID-
19 vaccine.

Participants
The target population of the current study was FHW, including physicians, dental
surgeons, pharmacists, physiotherapists, laboratory technicians, nurses, hospital
administrative staff, and undergraduate medical and allied health sciences students from
all over Pakistan. A total of 635 responses were obtained.

Statistical analysis
The data cleaning, editing, and sorting were done on the Microsoft Excel version (2014).
The data were then imported on SPSS version 20 (IBM Corp., Armonk, NY, USA)
spreadsheet where the coding of data and analysis was done. The quantitative data are
presented in the form of descriptive statistics as frequencies and percentages. First-order
analyses such as the chi-square test and Fisher exact test were completed to check the
association among socio-demographic characteristics (age and gender), attitude, and
practices after COVID-19 vaccine.

To predict practices after getting the COVID-19 vaccine from socio-demographic and
key independent variables (knowledge and attitude), a multivariate linear regression
analysis was conducted. To test for multicollinearity, tolerance values and VIF ( ) values
were considered which showed that multicollinearity was not a threat. A p-value <0.05 was
considered statistically significant with a 95% confidence interval.

RESULTS
Demographic data
A total of 704 respondents from all over Pakistan participated in this study, out of which 69
were excluded because of an incomplete responses, and thus, the response rate for the
study was 90.2%. Table 1 gives an outline of their socio-demographic characteristics. Most
of the respondents (N = 296, 46.3%) were young (20–30 years), females (373, 58.7%), single
(349, 55%), and completed a bachelor degree in dental surgery (289, 45.5%). The majority
of the participants collected information about the COVID-19 vaccine via social media
and television (241, 38%). The most frequently reported minor side effects were soreness at
the injection site (N = 246, 39%), followed by body aches (N = 95, 15%) (Fig. 1).

Information regarding COVID-19
The results showed that, with more than half of the respondents (60%) stating that they
were nervous before getting the COVID-19 vaccine, 31% of the respondents had been
diagnosed previously with COVID-19 infection.

Data regarding COVID-19 vaccine knowledge
The participant’s responses regarding knowledge about the COVID-19 vaccine are
summarized in Table 2. The most common reason for getting the COVID-19 vaccination
was their concern to protect themselves and their community (53.4%). Intriguingly, 88.5%
were aware that people can catch COVID-19 infection even if they are vaccinated.
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Table 1 Descriptive statistics of socio-demographic characteristics.

Variables N (%)

Age

20–30 294 (46.3)

31–40 207 (32.6)

41–50 80 (12.6)

51–60 25 (3.9)

Above 60 29 (4.6)

Gender

Male 262 (41.3)

Female 373 (58.7)

Marital status

Married 286 (45)

Single 349 (55)

Education level

MBBS 223 (35.1)

BDS 289 (45.5)

Pharmacy 39 (6.1)

Physiotherapy (DPT) 17 (2.7)

Graduation 51 (8)

Under graduation 16 (2.5)

Occupation

Physician 136 (21.4)

Dental surgeon 182 (28.7)

Pharmacist 37 (5.8)

Physiotherapist 17 (2.7)

Laboratory technician 30 (4.7)

Nurse/Dispenser 15 (2.4)

Hospital administrative 30 (4.7)

Medical student 188 (29.6)

Are you currently in practice?

Yes 314 (49.4)

No 321 (50.6)

Where did you receive information about the COVID-19 vaccine?

Social media (WhatsApp, Facebook) 120 (18.9)

Friends and family 56 (8.8)

Television 26 (4.1)

Workplace 31 (4.9)

Government helplines 22 (3.5)

SM, NP, WP 24 (3.8)

Friends, government helplines 13 (2.0)

Social media and television 241 (38.0)

Social media, friends and family 37 (5.8)
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Data regarding belief and attitude about COVID-19 vaccine
Table 3 shows the distribution of participants regarding the belief and attitudes of FHW
after getting the COVID-19 vaccine. Of 635 respondents, 356 (56%) agreed that the newly
developed COVID-19 vaccine is not safe as it is developed in an emergency. However,
despite their concerns regarding the unseen effects of the COVID-19 vaccines (59.7%),
most of the respondents still believed that it will not discourage them from getting
vaccinated (84.5%). When it comes to trust in the measures taken by the Ministry of
Health of Pakistan to ensure vaccine safety, only 59 (9.3%) did not have trust.
The responses of participants are summarized in Table 3.

Practices after getting COVID-19 vaccine
The frequencies of practices among the respondents after getting the COVID-19 vaccine
are presented in Table 4. It was observed that a large number of participants (95%) showed

Table 1 (continued)

Variables N (%)

All 65 (10.2)

When did you get vaccinated against COVID-19?

January 2021 19 (3)

February 2021 77 (12.1)

March 2021 150 (23.6)

April 2021 206 (32.4)

May 2021 69 (10.9)

June 2021 114 (18)

Figure 1 Minor side effects of respondents after receiving COVID-19 vaccine.
Full-size DOI: 10.7717/peerj.14727/fig-1
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a positive attitude toward the preventive COVID-19 practices. The COVID-19 vaccine
acceptance is related to the idea of recommending the vaccine to friends and family.
Of note, a large majority of the respondents (93.9%) will recommend the COVID-19
vaccine to their friends and family. Females (N = 181, 58.4%) were more knowledgeable
regarding the duration to build the immunity than males (N = 129, 41.6%), with a
significant association between them (p = 0.034). There were significant differences in
belief and attitude after getting the COVID-19 vaccine among both genders. It was
observed that females (N = 112, 72.3%) were significantly more nervous before getting
vaccinated than males (N = 43, 27.7%). Furthermore, female respondents were more likely
to follow COVID-19 practices than males. It was observed that 50% of females wear a mask

Table 2 Frequencies and percentages regarding knowledge about COVID-19 vaccine.

Variables N (%)

Which of the following best describes your reason for getting vaccinated against COVID-19?

I want to protect myself and the community 339 (53.4)

I have increased exposure to the patients 65 (10.2)

I had COVID in the past and don’t want to have it again 47 (7.4)

It can lower the chance of getting COVID-19 74 (11.7)

To be able to travel safely 19 (3.0)

It helps to stop the COVID-19 pandemic 51 (8.0)

It is a safer way to help build the protection 40 (6.3)

How long will it take to build immunity against COVID-19 after getting vaccinated?

Immediately after the first dose 16 (2.5)

14 days after the first shot 141 (22.2)

Immediately after the second dose 47 (7.4)

14 days after the second dose 310 (48.8)

One to two months after the second dose 121 (19.1)

Have you ever been infected with COVID-19 infection?

Yes 197 (31.0)

No 321 (50.6)

Don’t know 117 (18.4)

Do you feel nervous before getting COVID-19 vaccination?

No 254 (40)

Yes 381 (60)

After getting a COVID-19 vaccine can you still catch COVID-19 infection and can also infect others

Yes 482 (75.9)

No 55 (8.6)

Don’t know 98 (15.4)

A vaccine is important to end the COVID-19 pandemic

Yes 562 (88.5)

No 38 (6)

Don’t know 35 (5.5)
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in comparison to males (40.4%) after getting the COVID-19 vaccine, which was found to
be significantly associated (p = 0.046) (Table 5).

Out of 197 respondents who had a previous history of COVID-19 infection, it was
observed that most of them were between 20 and 30 years old (N = 83, 42.1%), followed by

Table 3 Belief and attitude of respondents after getting COVID-19 vaccine (N = 635).

Variables Agree
N (%)

Disagree Neutral
N (%)

Safety of a vaccine cannot be considered guaranteed 356 (56) 75 (11.8) 204 (32.2)

Worried about unseen effects of COVID-19 vaccine 379 (59.7) 86 (13.5) 170 (26.8)

Believe that the side effects of the vaccine are reasonable and will not discourage me from taking the vaccine 537 (84.5) 31 (4.9) 67 (10.6)

After getting a COVID-19 vaccine you are worried about getting the virus 360 (56.7) 149 (23.5) 126 (19.8)

Trust the Ministry of Health of Pakistan regrading vaccine safety 490 (77.2) 59 (9.3) 86 (13.5)

Concerned about COVID-19 vaccine efficacy 434 (68.4) 84 (13.2) 117 (18.4)

Believe that benefits of COVID-19 vaccine are greater than its risk 542 (85.4) 29 (4.5) 64 (10.1)

Believe that COVID-19 vaccine provides long term protection 269 (42.3) 177 (27.9) 189 (29.8)

Believe that COVID-19 vaccine is approved quickly 311 (48.9) 184 (28.9) 140 (22.2)

Have you ever had serious reaction after getting COVID-19 vaccine 11 (1.8) 624 (98.2) 0%

Table 4 Detailed distribution of practices of respondents.

Follow basic SOPS after getting COVID-19 vaccine

Responses Respondents N (%)

Yes 603 (95)

No 17 (2.7)

Don’t know 15 (2.3)

Recommend COVID-19 vaccine to relatives and friends

Yes 596 (93.8)

No 15 (2.4)

Don’t know 24 (3.8)

Recommend COVID-19 vaccine to immuno-compromised patients

Yes 367 (57.8)

No 141 (22.2)

Don’t know 127 (20)

Still wear a face mask after COVID-19 vaccination

Yes 614 (96.7)

No 8 (1.3)

Don’t know 13 (2)

Have you completed your dosage of COVID-19 vaccine?

Yes 343 (54)

No 292 (46)
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31–40 years old (N = 71, 36%), with a positive correlation among them (p = 0.036). When
participants have inquired about the reason for getting vaccinated, it was seen that a
majority of the respondents of 20–30 years old (N = 161, 47.5%) want to protect
themselves and their community (p = 0.017). The level of nervousness before getting
vaccinated was significantly associated (p = 0.000) among different age groups, i.e.,
decreasing with increasing age predominantly seen in 20–30 years (N = 71, 45.8%),
followed by 31–40 years (N = 61, 39.4%), 41–50 years (N = 18, 11.6%), 51–60 years (N = 2,
1.3%), and above 60 years (N = 3, 1.9%) accordingly. Regarding practices among different
age groups, it was found that all age groups followed the basic SOP of COVID-19 infection
and individuals above 41 years old (100%) were more likely to wear a mask than those of
younger age groups after their vaccination. The model predicting favorable attitudes after
getting the COVID-19 vaccine was statistically significant, F (13, 621) = 4.609, p < 0.001,
adj. R2 = 0.069. The value of adjusted R2 showed that approximately 7% of the variation in
favorable attitudes after getting the COVID-19 vaccine was predicted by the independent
variables of the study. The results showed that favorable attitudes after getting the
COVID-19 vaccine increased with age by 0.37 but the change was statistically insignificant.
Another finding of the study was that the favorable attitudes after getting the COVID-19
vaccine increased by 0.46 units in those respondents who were not currently practicing but
it was statistically insignificant. The results further showed that with a one unit increase in
knowledge of respondents for the COVID-19 vaccine, favorable attitudes after getting the

Table 5 Effects of genders on respondents belief and attitudes after getting COVID-19 vaccine by
applying Chi-square and Fisher exact test.

Gender Strongly agree Agree Strongly disagree Disagree Neutral p > 0.05

Worry about unseen side effects of COVID-19 vaccine

Males 38 (14.5) 116 (44.3) 8 (3.1) 30 (11.5) 70 (26.7) 0.901

Females 53 (14.2) 172 (46.1) 7 (1.9) 41 (11) 100 (26.8)

Concerned about vaccine efficacy

Males 63 (24) 109 (41.6) 8 (3.1) 39(14.9) 43 (16.4) 0.040

Females 88 (23.6) 174 (46.6) 4 (1.1) 33 (8.8) 74 (19.8)

Believe that vaccine side-effects are reasonable

Males 83 (31.7) 136 (51.9) 0 11 (4.2) 32 (12.2) 0.037

Females 90 (24.1) 228 (61.1) 5 (1.3) 15 (4) 35 (9.4)

Trust the ministry of health of Pakistan regarding vaccine safety

Males 68 (26) 151 (57.6) 5 (1.9) 12 (4.6) 26 (9.9) 0.000

Females 52 (13.9) 219 (58.7) 9 (2.4) 33 (8.8) 60 (16.1)

Benefits are greater than risk

Males 85 (32.4) 144 (55) 4 (1.5) 9 (3.4) 20 (7.6) 0.064

Females 87 (23.3) 226 (60.6) 7 (1.9) 9 (2.4) 44 (11.8)

COVID-19 vaccine provide long term protection

Males 27 (10.3) 96 (36.6) 10 (3.8) 66 (25.2) 63 (24) 0.002

Females 16 (4.3) 130 (34.9) 5 (1.3) 96 (25.7) 126 (33.8)
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COVID-19 vaccine increased by 0.34 units (B = 0.34, p < 0.001). Favorable attitude toward
COVID-19 vaccine increased by 0.85 units in respondents who were nervous before
getting COVID vaccine (B = 0.85, p < 0.01). The remaining variables included in the model
were statistically insignificant (p > 0.05) (Table 6). Table 6 shows that the model predicting
favorable practices after getting the COVID-19 vaccine was statistically significant, F (14,
620) = 10.10, p < 0.001, adj. R2 = 0.167. The value of adjusted R2 showed that 16.7% of the
variation in favorable practices toward COVID-19 vaccine was predicted by the
independent variables of the study. The results of multivariate regression analysis further
showed that females were less likely to have favorable practices after getting the COVID-19
vaccine than males though the relationship was statistically insignificant (B = −0.24, p >
0.05). A significant finding of the study was that the favorable practices toward COVID-19
vaccine increased by 0.49 units in married respondents (B = 0.49, p < 0.01). Another
significant finding of the study was that the favorable practices toward vaccines increased
by 0.16 units with one unit increase in sources of information (B = 0.16, p < 0.05). This
shows that respondents with multiple sources of information adopted favorable practices
after getting the COVID-19 vaccine compared to those with fewer sources of information.
The results also showed that those who had been previously infected with COVID-19
displayed poor practices toward the COVID-19 vaccine (B = −0.55, p < 0.01). Both key
independent variables included in the study were statistically significant. The results
showed that with a one unit increase in knowledge of respondents with respect to
COVID-19 vaccine, favorable practices after getting the COVID-19 vaccine increased by
0.34 units (B = 0.34, p < 0.001). Furthermore, one unit increase in favorable attitudes after

Table 6 Multivariate regression analyses for models predicting attitudes and practices towards COVID-19 vaccine (N = 635).

Variables Attitudes towards COVID-19 vaccine† Practices towards COVID-19 vaccine‡

B SE t β p-value B SE t β p-value

Agea 0.29 0.11 2.67 0.12 0.008 0.03 0.07 0.44 0.02 0.660

Genderb −0.31 0.21 −1.48 −0.06 0.141 −0.22 0.13 −1.69 −0.07 0.092

Marital statusc 0.01 0.24 0.02 0.00 0.983 0.53 0.15 3.43 0.16 0.001

Educationd −0.26 0.33 −0.79 −0.03 0.428 −0.02 0.21 −0.11 −0.01 0.912

Occupatione 0.23 0.30 0.76 0.04 0.445 −0.05 0.19 −0.27 −0.01 0.789

Currently practicingf 0.55 0.25 2.21 0.11 0.028 −0.05 0.16 −0.33 −0.02 0.742

Month of vaccinationg −0.06 0.08 −0.80 −0.03 0.426 −0.03 0.05 −0.68 −0.03 0.497

Information sources 0.07 0.10 0.67 0.03 0.505 0.19 0.07 2.86 0.11 0.004

Knowledge 0.24 0.06 4.45 0.17 <0.001 0.15 0.04 4.23 0.16 <0.001

Attitude — — — — — 0.12 0.03 4.61 0.18 <0.001

Notes:
B, unstandardized regression coefficient; SE, Standard error; β, Standardized regression coefficient.
a 1 = 20–30, 2 = 31–40, 3 = 41–50, 4 = 51–60, 5 = Above 60.
b 1 = Male, 2 = Female.
c 1 = Single, 2 = Married.
d 1 = Graduation/Undergraduate, 2 = Minimum 16 years with medical specialization.
e 1 = Medical student, 2 = Medical professional.
f 1 = Yes, 2 = No.
g 1–6 = January–June 2021. Bold and italic indicates significant.
† F(9,625) = 4.599; p < 0.001; R2

Adj. = 0.049.
‡ F(10,624) = 9.507; p < 0.001; R2

Adj. = 0.118.
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getting the COVID-19 vaccine increased favorable practices toward COVID-19 vaccine by
0.10 units (B = 0.10, p < 0.001).

DISCUSSION
COVID-19 vaccine is an ideal way to end the COVID-19 infection. The government of
Pakistan has already started the COVID-19 vaccination rollout in February 2021 creating
hope as part of the pandemic solution (Siddiqui et al., 2021). To date, very limited studies
have investigated the response of FHWs regarding their knowledge and attitude after
getting vaccinated. Playing an important role in the general population vaccine acceptance,
this study provides first-hand and novel information about the knowledge, attitude, and
practices of FHW in Pakistan after getting the COVID-19 vaccination. Important in
developing health-related education and awareness programs, the results show that a few
socio-demographic, knowledge, and attitude variables influence the practices after getting
the COVID-19 vaccine. Currently, social media plays an important role in creating
awareness and spread of messages across the masses. In our study, the majority of the
participants have acquired knowledge from social media and television regarding the
importance of the COVID-19 vaccine (Alwi et al., 2021; Shekhar et al., 2021). In addition,
the government of Pakistan has taken all the appropriate steps for providing facts and
figures regarding COVID-19 prevention and recommendations to the public, where a
study from Saudi Arabia stated that the majority of the participants obtain information
about the COVID-19 vaccine through social media (Othman et al., 2022). Mobile
applications related to healthcare and informative television campaigns have played an
immense role in creating awareness about vaccination programs and are also useful for
policymakers regarding the COVID-19 vaccine information in Pakistan.

There is a lot of debate on social media regarding vaccine safety, its adverse effects,
effectiveness, and approval by authorities. It has created a number of concerns and a large
amount of anxiety even in FHW. More than 60% of the respondents were nervous before
getting the vaccine, which is consistent with previous studies (Malik et al., 2020; Shekhar
et al., 2021). This might be because of a high level of concern as there is clear uncertainty
regarding COVID-19 safety. The new technique involves mRNA-based vaccines, which
have been developed in an emergency, i.e., less than a year has created doubts among the
general population, thereby decreasing the acceptance rate (El-Elimat et al., 2021). Despite
these concerns, 84.5% of FHWs were willing to get the vaccine, which might be related to
good knowledge about the severity of COVID-19 infection and trust in the health ministry
of Pakistan, which is in accordance with the studies conducted in Pakistan, Saudi Arabia,
and France (Detoc et al., 2020; Tahir et al., 2021), who found that the majority of FHW
expressed willingness for the COVID-19 vaccine (Barry et al., 2020). Likewise, the present
study is in line with the study conducted in Australia (Dodd et al., 2021), where concern
about the vaccine safety was 36%, and 85.5% were willing to get the vaccination. However,
vaccine hesitancy is fueled by anti vaccinationists because of the new technology and the
short duration of vaccine development. Such misleading information on social media can
shape participants’ refusal or acceptance of the COVID-19 vaccine.

Minhas et al. (2023), PeerJ, DOI 10.7717/peerj.14727 12/18

http://dx.doi.org/10.7717/peerj.14727
https://peerj.com/


In our study, 59.7% of the participants were worried that the vaccine currently being
used in Pakistan could have some side effects, which are similar to the national and
international data (Callaghan et al., 2020.; Elharake et al., 2021; Malik, Malik & Ishaq,
2021). Literature search has revealed that the leading cause for vaccine hesitancy was fear
of the adverse effects of the COVID-19 vaccines (Callaghan et al., 2020;Wang et al., 2020a;
Alwi et al., 2021; Elharake et al., 2021;Malik, Malik & Ishaq, 2021). Nearly all reported side
effects were mild, and with there being multiple conspiracy theories linked with the vaccine
efficacy and its associated side effects, most frequently reported minor side effect is shown
to be soreness at the injection site, which is in agreement with another local study (Siddiqui
et al., 2021). Therefore, it is significant to take relative measures to reduce such rumors that
will ultimately increase the willingness to get vaccinated (Shekhar et al., 2021; Pogue et al.,
2020).

Misconception and lack of trust are contributing factors to COVID-19 vaccine
acceptance. The finding of this study (77.2%) is aligned with the study conducted by Benis,
Seidmann & Ashkenazi (2021) reflecting that the majority of participants have complete
trust in their government regarding the COVID-19 vaccine. Data from previously
performed local and international studies revealed that a population with an increased
level of trust is linked with a high rate of vaccine acceptance (Vasilevska, Ku & Fisman,
2014;Qamar et al., 2021). Such a high level of trust in the government reflects good policies
of the government in handling the pandemic.

Age, currently in practice, and knowledge were associated factors that determined the
attitude of FHW after getting the COVID-19 vaccine (Table 6). The current study results
showed that the older age group FHW had more positive attitudes than the younger age
groups, which is in contrast with the studies from Pakistan and Uganda (Olum et al., 2020;
Rehman et al., 2021). FHW who are currently in practice were more likely to have a
favorable attitude even after getting the COVID-19 vaccine as these FHW were more
prone to the infection than those who were not in practice, where this discrepancy on
attitudes may be because older individuals have an increased risk of exposure to
COVID-19 infection in contrast to young individuals, which is in line with the study
conducted in Ethiopia (Ahmed et al., 2021). Therefore, it can be concluded that FHWs who
were old and practicing had a more favorable attitude after getting the COVID-19 vaccine.

In the present study, females showed a less likely positive attitude after getting the
vaccine and prevention, which is in contrast with the studies conducted in Bangladesh
(Ferdous et al., 2020) and Indonesia (Harapan et al., 2016) but in accordance with the
study conducted in China (Wang et al., 2020a). Less attitude and prevention after getting
the COVID-19 vaccine poses females at increased risk of acquiring the infection; therefore,
importance should be given to maintaining precautions for this specific gender to control
the spread of COVID-19 more effectively.

Overall, good hygiene practices and a positive attitude toward preventive measures were
observed among the participants of the current study, which is in accordance with the
earlier reported data on FHW from Pakistan and Vietnam (Huynh et al., 2020; Saqlain
et al., 2020; Ladiwala et al., 2021) but in contrast to the study conducted in Uganda
(Kamacooko et al., 2021). With the current study showing that knowledge and awareness
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play a significant role in the practices to prevent the risks of infection with COVID-19,
good hygiene practices and preventive measures in FHW can be attributed to proper
knowledge of the spread of disease and the importance of preventive measures in
decreasing the risk for COVID-19. Concerns regarding the COVID-19 vaccine should be
addressed in the media and awareness campaigns are a must to shed light on the
importance of vaccines to prevent COVID-19 infection.

There are a few limitations that should be addressed in the understanding of the results
of the current study. First, a major limitation is that the survey was conducted online,
which imposes methodological limitations because of the passive exclusion of inactive and
non-social media users. Second, this study used a snowball sampling technique that might
result in sampling bias; therefore, a study with random sampling is recommended in the
future. Though the survey has been performed in the early days of the vaccination rollout
campaign, its findings might be different once the mass vaccination program is conducted
countrywide targeting the general population as well.

CONCLUSIONS
The findings of the present study showed an adequate knowledge and positive attitudes of
FHWs after getting the COVID-19 vaccination in Pakistan. With this study also providing
basic knowledge for confidence building and improvements in communication in relation
to COVID-19 vaccines, also highlighted the number of socio-demographic factors
influencing the knowledge, attitudes, and practices of FHWs that can give direction to
healthcare authorities, policymakers, and public health experts in Pakistan in health
services planning. Therefore, this study will be significant in developing COVID-19
vaccination-related awareness and health education programs in the future.

ADDITIONAL INFORMATION AND DECLARATIONS

Funding
The authors received no funding for this work.

Competing Interests
The authors declare that they have no competing interests.

Author Contributions
� Sadia Minhas conceived and designed the experiments, performed the experiments,
analyzed the data, prepared figures and/or tables, and approved the final draft.

� Aneequa Sajjad conceived and designed the experiments, performed the experiments,
analyzed the data, prepared figures and/or tables, and approved the final draft.

� Iram Manzoor conceived and designed the experiments, performed the experiments,
authored or reviewed drafts of the article, and approved the final draft.

� Atika Masood conceived and designed the experiments, performed the experiments,
prepared figures and/or tables, authored or reviewed drafts of the article, and approved
the final draft.

Minhas et al. (2023), PeerJ, DOI 10.7717/peerj.14727 14/18

http://dx.doi.org/10.7717/peerj.14727
https://peerj.com/


� Agha Suhail conceived and designed the experiments, performed the experiments,
authored or reviewed drafts of the article, and approved the final draft.

� Gul Muhammad Shaikh conceived and designed the experiments, performed the
experiments, prepared figures and/or tables, and approved the final draft.

� Muhammad Kashif conceived and designed the experiments, performed the
experiments, analyzed the data, prepared figures and/or tables, and approved the final
draft.

Human Ethics
The following information was supplied relating to ethical approvals (i.e., approving body
and any reference numbers):

Institutional Review Board of Akhtar Saeed Medical and Dental College, Lahore

Data Availability
The following information was supplied regarding data availability:

The raw data is available in the Supplemental File.

Supplemental Information
Supplemental information for this article can be found online at http://dx.doi.org/10.7717/
peerj.14727#supplemental-information.

REFERENCES
Ahmed MH, Siraj SS, Klein J, Ali FY, Kanfe SG. 2021. Knowledge and attitude towards second

COVID-19 vaccine dose among health professionals working at public health facilities in a low
income country. Infection and Drug Resistance 14:3125–3134 DOI 10.2147/IDR.S327954.

Alwi SS, Rafidah E, Zurraini A, Juslina O, Brohi I, Lukas S. 2021. A survey on COVID-19
vaccine acceptance and concern among Malaysians. BMC Public Health 21:1–12
DOI 10.1186/s12889-021-11071-6.

Barry M, Temsah M-H, Alhuzaimi A, Alamro N, Al-Eyadhy A, Aljamaan F, Saddik B,
Alhaboob A, Alsohime F, Alhasan K. 2020. COVID-19 vaccine confidence and hesitancy
among healthcare workers: a cross-sectional survey from a MERS-CoV experienced nation.
medRxiv DOI 10.1101/2020.12.09.20246447.

Benis A, Seidmann A, Ashkenazi S. 2021. Reasons for taking the COVID-19 vaccine by US social
media users. Vaccines 9(4):315 DOI 10.3390/vaccines9040315.

Biswas N, Mustapha T, Khubchandani J, Price JH. 2021. The nature and extent of COVID-19
vaccination hesitancy in healthcare workers. Journal of Community Health 46(6):1–8
DOI 10.1007/s10900-021-00984-3.

Callaghan T, Moghtaderi A, Lueck JA, Hotez PJ, Strych U, Dor A, Franklin Fowler E, Motta M.
2020. Correlates and disparities of COVID-19 vaccine hesitancy. Social Science & Medicine
272:113638 DOI 10.1016/j.socscimed.2020.113638.

Cascella M, Rajnik M, Aleem A, Dulebohn SC, Di Napoli R. 2022. Features, evaluation, and
treatment of coronavirus (COVID-19). Treasure Island (FL): StatPearls Publishing.

COVID-19 Vaccines. 2022. COVID-19 vaccine tracker (trackvaccines.org). Available at https://
covid19.trackvaccines.org/ (accessed 9 September 2022).

Danabal KGM, Magesh SS, Saravanan S, Gopichandran V. 2021. Attitude towards COVID 19
vaccines and vaccine hesitancy in urban and rural communities in Tamil Nadu, India—a

Minhas et al. (2023), PeerJ, DOI 10.7717/peerj.14727 15/18

http://dx.doi.org/10.7717/peerj.14727#supplemental-information
http://dx.doi.org/10.7717/peerj.14727#supplemental-information
http://dx.doi.org/10.7717/peerj.14727#supplemental-information
http://dx.doi.org/10.2147/IDR.S327954
http://dx.doi.org/10.1186/s12889-021-11071-6
http://dx.doi.org/10.1101/2020.12.09.20246447
http://dx.doi.org/10.3390/vaccines9040315
http://dx.doi.org/10.1007/s10900-021-00984-3
http://dx.doi.org/10.1016/j.socscimed.2020.113638
https://covid19.trackvaccines.org/
https://covid19.trackvaccines.org/
http://dx.doi.org/10.7717/peerj.14727
https://peerj.com/


community based survey. BMC Health Services Research 21(1):1–10
DOI 10.1186/s12913-021-07037-4.

Detoc M, Bruel S, Frappe P, Tardy B, Botelho-Nevers E, Gagneux-Brunon A. 2020. Intention to
participate in a COVID-19 vaccine clinical trial and to get vaccinated against COVID-19 in
France during the pandemic. Vaccine 38:7002–7006 DOI 10.1016/j.vaccine.2020.09.041.

Dhahri AA, Iqbal MR, Khan AFA. 2020. A cross-sectional survey on availability of facilities to
healthcare workers in Pakistan during the COVID-19 pandemic. Annals of Medicine and
Surgery 59:127–130 DOI 10.1016/j.amsu.2020.09.027.

Dodd RH, Pickles K, Nickel B, Cvejic E, Ayre J, Batcup C, Bonner C, Copp T, Cornell S,
Dakin T. 2021. Concerns and motivations about COVID-19 vaccination. The Lancet Infectious
Diseases 21:161 DOI 10.1016/S1473-3099(20)30926-9.

El-Elimat T, AbuAlSamen MM, Almomani BA, Al-Sawalha NA, Alali FQ. 2021. Acceptance and
attitudes toward COVID-19 vaccines: a cross-sectional study from Jordan. PLOS ONE
16:e0250555 DOI 10.1371/journal.pone.0250555.

Elharake JA, Galal B, Alqahtani SA, Kattan RF, Barry MA, Temsah M-H, Malik AA,
McFadden SM, Yildirim I, Khoshnood K. 2021. COVID-19 vaccine acceptance among health
care workers in the Kingdom of Saudi Arabia. International Journal of Infectious Diseases
109:286–293 DOI 10.1016/j.ijid.2021.07.004.

Ferdous MZ, Islam MS, Sikder MT, Mosaddek ASM, Zegarra-Valdivia J, Gozal D. 2020.
Knowledge, attitude, and practice regarding COVID-19 outbreak in Bangladesh: an online based
cross-sectional study. PLOS ONE 15:e0239254 DOI 10.1371/journal.pone.0239254.

Gagneux-Brunon A, Detoc M, Bruel S, Tardy B, Rozaire O, Frappe P, Botelho-Nevers E. 2021.
Intention to get vaccinations against COVID-19 in French healthcare workers during the first
pandemic wave: a cross-sectional survey. Journal of Hospital Infection 108:168–173
DOI 10.1016/j.jhin.2020.11.020.

Giao H, Quang Vinh B, Huynh Tam Lang N, Le An P. 2019. Parents’ attitude about hepatitis B
disease and practice of hepatitis B vaccination among children in Ho Chi Minh City, Vietnam.
BioMed Research International 2019:9323814 DOI 10.1155/2019/9323814.

Harapan H, Anwar S, Bustaman A, Radiansyah A, Angraini P, Fasli R, Salwiyadi S, Bastian RA,
Oktiviyari A, Akmal I. 2016. Modifiable determinants of attitude towards dengue vaccination
among healthy inhabitants of Aceh, Indonesia: findings from a community based survey. Asian
Pacific Journal of Tropical Medicine 9:1115–1122 DOI 10.1016/j.apjtm.2016.07.036.

Huynh G, Nguyen TNH, Vo KN, Pham LA. 2020. Knowledge and attitude toward COVID-19
among healthcare workers at District 2 Hospital, Ho Chi Minh City. Asian Pacific Journal of
Tropical Medicine 13:260 DOI 10.4103/1995-7645.280396.

Huynh G, Tran TT, Nguyen HTN, Pham LA. 2021. COVID-19 vaccination intention among
healthcare workers in Vietnam. Asian Pacific Journal of Tropical Medicine 14(4):159
DOI 10.4103/1995-7645.312513.

Islam MS, Siddique AB, Akter R, Tasnim R, Sujan MSH, Ward PR, Sikder MT. 2021.
Knowledge, attitudes and perceptions towards COVID-19 vaccinations: a cross-sectional
community survey in Bangladesh. medRxiv DOI 10.1101/2021.02.16.21251802.

Kamacooko O, Kitonsa J, Bahemuka UM, Kibengo FM, Wajja A, Basajja V, Lumala A,
Kakande A, Kafeero P, Ssemwanga E. 2021. Knowledge, attitudes, and practices regarding
COVID-19 among healthcare workers in Uganda: a cross-sectional survey. International Journal
of Environmental Research and Public Health 18(13):7004 DOI 10.3390/ijerph18137004.

Kasozi KI, Laudisoit A, Osuwat LO, Batiha GE-S, Al Omairi NE, Aigbogun E, Ninsiima HI,
Usman IM, DeTora LM, MacLeod ET. 2021. A descriptive-multivariate analysis of community

Minhas et al. (2023), PeerJ, DOI 10.7717/peerj.14727 16/18

http://dx.doi.org/10.1186/s12913-021-07037-4
http://dx.doi.org/10.1016/j.vaccine.2020.09.041
http://dx.doi.org/10.1016/j.amsu.2020.09.027
http://dx.doi.org/10.1016/S1473-3099(20)30926-9
http://dx.doi.org/10.1371/journal.pone.0250555
http://dx.doi.org/10.1016/j.ijid.2021.07.004
http://dx.doi.org/10.1371/journal.pone.0239254
http://dx.doi.org/10.1016/j.jhin.2020.11.020
http://dx.doi.org/10.1155/2019/9323814
http://dx.doi.org/10.1016/j.apjtm.2016.07.036
http://dx.doi.org/10.4103/1995-7645.280396
http://dx.doi.org/10.4103/1995-7645.312513
http://dx.doi.org/10.1101/2021.02.16.21251802
http://dx.doi.org/10.3390/ijerph18137004
http://dx.doi.org/10.7717/peerj.14727
https://peerj.com/


knowledge, confidence, and trust in COVID-19 clinical trials among healthcare workers in
Uganda. Vaccines 9(3):253 DOI 10.3390/vaccines9030253.

Khan YH, Mallhi TH, Alotaibi NH, Alzarea AI, Alanazi AS, Tanveer N, Hashmi FK. 2020.
Threat of COVID-19 vaccine hesitancy in Pakistan: the need for measures to neutralize
misleading narratives. The American Journal of Tropical Medicine and Hygiene 103(2):603–604
DOI 10.4269/ajtmh.20-0654.

Ladiwala ZFR, Dhillon RA, Zahid I, Irfan O, Khan MS, Awan S, Khan JA. 2021. Knowledge,
attitude and perception of Pakistanis towards COVID-19; a large cross-sectional survey. BMC
Public Health 21(1):1–10 DOI 10.1186/s12889-020-10083-y.

Ledda C, Costantino C, Cuccia M, Maltezou HC, Rapisarda V. 2021. Attitudes of healthcare
personnel towards vaccinations before and during the COVID-19 pandemic. International
Journal of Environmental Research and Public Health 18:2703 DOI 10.3390/ijerph18052703.

Malik A, Malik J, Ishaq U. 2021. Acceptance of COVID-19 vaccine in Pakistan among health care
workers. PLOS ONE 16:e0257237 DOI 10.1371/journal.pone.0257237.

Malik AA, McFadden SM, Elharake J, Omer SB. 2020. Determinants of COVID-19 vaccine
acceptance in the US. E Clinical Medicine 26:100495 DOI 10.1016/j.eclinm.2020.100495.

Nguyen LH, Drew DA, Graham MS, Joshi AD, Guo C-G, Ma W, Mehta RS, Warner ET,
Sikavi DR, Lo C-H. 2020. Risk of COVID-19 among front-line health-care workers and the
general community: a prospective cohort study. The Lancet Public Health 5:e475–e483
DOI 10.1016/S2468-2667(20)30164-X.

Nzaji MK, Ngombe LK, Mwamba GN, Ndala DBB, Miema JM, Lungoyo CL, Mwimba BL,
Bene ACM, Musenga EM. 2020. Acceptability of vaccination against COVID-19 among
healthcare workers in the Democratic Republic of the Congo. Pragmatic and Observational
Research 11:103 DOI 10.2147/POR.S271096.

Olum R, Chekwech G, Wekha G, Nassozi DR, Bongomin F. 2020. Coronavirus disease-2019:
knowledge, attitude, and practices of health care workers at Makerere University Teaching
Hospitals, Uganda. Frontiers in Public Health 8:181 DOI 10.3389/fpubh.2020.00181.

Othman SS, Alsuwaidi A, Aseel R, Alotaibi R, Bablgoom R, Alharbi R, Ghamri R. 2022.
Association between social media use and the acceptance of COVID-19 vaccination among the
general population in Saudi Arabia—a cross-sectional study. BMC Public Health 22(1):1–11
DOI 10.1186/s12889-022-12757-1.

Pogue K, Jensen JL, Stancil CK, Ferguson DG, Hughes SJ, Mello EJ, Burgess R, Berges BK,
Quaye A, Poole BD. 2020. Influences on attitudes regarding potential COVID-19 vaccination in
the United States. Vaccines 8(4):582 DOI 10.3390/vaccines8040582.

Qamar MA, Irfan O, Dhillon RA, Bhatti A, Sajid MI, Awan S, Rizwan W, Zubairi ABS,
Sarfraz Z, Khan JA. 2021. Acceptance of COVID-19 vaccine in Pakistan: a nationwide
cross-sectional study. Cureus 13(7):e16603 DOI 10.7759/cureus.16603.

Rehman R, Jawed S, Ali R, Noreen K, Baig M, Baig J. 2021. COVID-19 pandemic awareness,
attitudes, and practices among the Pakistani general public. Frontiers in Public Health 9:1753
DOI 10.3389/fpubh.2021.588537.

Saqlain M, Munir MM, Rehman SU, Gulzar A, Naz S, Ahmed Z, Tahir AH, Mashhood M. 2020.
Knowledge, attitude, practice and perceived barriers among healthcare workers regarding
COVID-19: a cross-sectional survey from Pakistan. Journal of Hospital Infection 105(3):419–423
DOI 10.1016/j.jhin.2020.05.007.

Shekhar R, Sheikh AB, Upadhyay S, Singh M, Kottewar S, Mir H, Barrett E, Pal S. 2021.
COVID-19 vaccine acceptance among health care workers in the United States. Vaccines
9(2):119 DOI 10.3390/vaccines9020119.

Minhas et al. (2023), PeerJ, DOI 10.7717/peerj.14727 17/18

http://dx.doi.org/10.3390/vaccines9030253
http://dx.doi.org/10.4269/ajtmh.20-0654
http://dx.doi.org/10.1186/s12889-020-10083-y
http://dx.doi.org/10.3390/ijerph18052703
http://dx.doi.org/10.1371/journal.pone.0257237
http://dx.doi.org/10.1016/j.eclinm.2020.100495
http://dx.doi.org/10.1016/S2468-2667(20)30164-X
http://dx.doi.org/10.2147/POR.S271096
http://dx.doi.org/10.3389/fpubh.2020.00181
http://dx.doi.org/10.1186/s12889-022-12757-1
http://dx.doi.org/10.3390/vaccines8040582
http://dx.doi.org/10.7759/cureus.16603
http://dx.doi.org/10.3389/fpubh.2021.588537
http://dx.doi.org/10.1016/j.jhin.2020.05.007
http://dx.doi.org/10.3390/vaccines9020119
http://dx.doi.org/10.7717/peerj.14727
https://peerj.com/


Siddiqui A, Ahmed A, Tanveer M, Saqlain M, Kow CS, Hasan SS. 2021. An overview of
procurement, pricing, and uptake of COVID-19 vaccines in Pakistan. Vaccine 39(37):5251–5253
DOI 10.1016/j.vaccine.2021.07.072.

Tahir MJ, Saqlain M, TariqW,Waheed S, Tan SH, Nasir SI, Ullah I, Ahmed A. 2021. Population
preferences and attitudes towards COVID-19 vaccination: a cross-sectional study from Pakistan.
BMC Public Health 21(1):1–12 DOI 10.1186/s12889-021-11814-5.

Thorsteinsdottir B, Madsen BE. 2021. Prioritizing health care workers and first responders for
access to the COVID19 vaccine is not unethical, but both fair and effective—an ethical analysis.
Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine 29(1):1–3
DOI 10.1186/s13049-021-00886-2.

Vasilevska M, Ku J, Fisman DN. 2014. Factors associated with healthcare worker acceptance of
vaccination: a systematic review and meta-analysis. Infection Control & Hospital Epidemiology
35(6):699–708 DOI 10.1086/676427.

Wang J, Jing R, Lai X, Zhang H, Lyu Y, Knoll MD, Fang H. 2020a. Acceptance of COVID-19
vaccination during the COVID-19 pandemic in China. Vaccines 8(3):482
DOI 10.3390/vaccines8030482.

Wang K, Wong ELY, Ho KF, Cheung AWL, Chan EYY, Yeoh EK, Wong SYS. 2020b. Intention
of nurses to accept coronavirus disease 2019 vaccination and change of intention to accept
seasonal influenza vaccination during the coronavirus disease 2019 pandemic: a cross sectional
survey. Vaccine 38(45):7049–7056 DOI 10.1016/j.vaccine.2020.09.021.

WHO. 2022a. WHO coronavirus (COVID-19) dashboard. Available at https://covid19.who.int/
(accessed 9 September 2022).

WHO. 2022b. WHO coronavirus disease dashboard of Pakistan. Available at https://covid19.who.
int/region/emro/country/pk (accessed 9 September 2022).

Minhas et al. (2023), PeerJ, DOI 10.7717/peerj.14727 18/18

http://dx.doi.org/10.1016/j.vaccine.2021.07.072
http://dx.doi.org/10.1186/s12889-021-11814-5
http://dx.doi.org/10.1186/s13049-021-00886-2
http://dx.doi.org/10.1086/676427
http://dx.doi.org/10.3390/vaccines8030482
http://dx.doi.org/10.1016/j.vaccine.2020.09.021
https://covid19.who.int/
https://covid19.who.int/region/emro/country/pk
https://covid19.who.int/region/emro/country/pk
http://dx.doi.org/10.7717/peerj.14727
https://peerj.com/

	Knowledge, attitude, and practices of front line health workers after receiving a COVID-19 vaccine: a cross-sectional study in Pakistan ...
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


