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ABSTRACT

Background: The highly contagious respiratory disease, COVID-19, originating from the SARS-
CoV-2 virus, has rapidly spread globally, causing significant human suffering and economic losses.
This study in district Muzaffarabad, AJ&K, Pakistan, focuses on assessing knowledge, attitude, and
coverage of diverse COVID-19 vaccines among the general population.

Methods: Executing a cross-sectional survey, data from every union council in district Muzaffarabad
was collected, incorporating both primary and secondary sources. GraphPad Prism (version 7.4)
facilitated data analysis, employing multiple linear regression and the Chi-square test for quantitative
data analysis.

Results: The study in Muzaffarabad district revealed significant findings on COVID-19 vaccination.
A noteworthy 83% participants displayed positive knowledge, alongside a 77.3% positive attitude.
Vaccination status disparities emerged, with EPI reporting 29.6% fully vaccinated and 48.1% half
vaccinated, while primary sources showed higher figures at 72.2% fully vaccinated and 8.6% half
vaccinated, possibly reflecting differences in population size. CanSino proved most effective at
97.9%, with low post-vaccination COVID-19 cases (4.2%), mainly due to missed booster doses.
Common side effects included pain at the injection site (55%), fever (47.5%), tiredness (29.2%),
headache (23.3%), and muscle pain (21.1%).

Conclusion: In Muzaffarabad, people mostly have knowledge and express a positive attitude towards
COVID-19 vaccines. Differences in vaccination numbers between primary and secondary data may
be attributed to population sizes. Overall, the vaccination campaign represents a positive stride toward
achieving a herd immunity and tackling global COVID-19 challenges in Muzaffarabad.
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1. INTRODUCTON

The Coronavirus disease 2019 (COVID-19) pandemic, characterized by rapid spread and high death
rates, has led to severe global disruptions [1]. It is a highly contagious respiratory illness caused by
the novel SARS-CoV-2 [2]. Since initial emergence of COVID-19 in city of Wuhan in December
2019, it resulted in almost 773 million confirmed cases worldwide with over 6.9 million deaths as of
December 24, 2023 [3]. SARS-CoV-2 are enveloped viruses with a single-stranded positive-sense
RNA genome and have a large number of nucleotides (29,903). Coronavirus contains four structural
proteins encoded in its genome: spike, envelope, membrane, and nucleocapsid [4,5,6]. The first
human coronaviruses (HCoVs), E229-CoV and OC43-CoV were discovered in 1966 [7,8]. SARS-
CoV2 is an RNA virus with a high mutation rate. There were a number of contagious diseases for
which vaccinations were only partially effective, and there were a number of high-profile vaccine
failures [9]. Al RNA viruses, including SARS-CoV-2, are vulnerable to making errors in their genetic
coding during replication. While most of these mutations are fixed by proofreading processes, as the
virus proceeds to expand rapidly, favourable sequence variations are gradually building [10].
Vaccination can help reduce the possibility of disease and death and the negative social, economic,
and health effects of COVID-19 and future variants [11]. Eight vaccines received WHO approval for
usage, such as BNT162b2 (Pfizer/BioNTech), mRNA-1273 (Moderna Biotech), AZD1222
(Oxford/AstraZeneca), CoronaVac (Sinovac), BBIBP-CorV (Sinopharm), COVAXIN (Bharat
Biotech), Ad26.COV2. S (Janssen, Raritan), and Covishield (Serum Institute of India) [12].
Vaccinations against COVID-19 have been more widely accessible to people worldwide since
December 2020. Two vaccines, ChAdOx; AstraZeneca and Ad26.CoV2.S; Johnson & Johnson,
showed initial effectiveness with adenoviruses when there is little previous immunity in the US and
Europe [13].

Pfizer-BioNTech and Moderna were both discovered to be 91.2% and 98.1% effective for vaccinated
individuals, respectively, while CoronaVac was only shown to be 65.7% effective [14]. The
effectiveness of the COVID-19 (inactivated) vaccine (CoronaVac) was 50.7% according to phase Il
trials [15]. The Sputnik COVID vaccine was reported to be 97.6% effective by the Gamaleya Institute
according to the results of 3.8 million Russians who received both doses in April, 2021 [16]. BBIBP-
CorV (Sinopharm) and mRNA BNT162b2 (Pfizer-BioNTech) both exhibited 95% and 98%
effectiveness for delta variant in completely vaccinated people, respectively [17]. The WHO reported
that the effectiveness of the Sinopharm BBIBP-CorV vaccination was approximately 90% for
adults after the second dose in a test-negative design performed in Bahrain [18].

In Abu Dhabi Emirate, the BBIBP-CorV was 80%, 92%, and 97% effective in protecting completely
vaccinated people from hospitalization, serious illnesses, and death [19]. In Brazil, the CoronaVac
vaccination did not protect against symptomatic COVID-19 with a single dose in pregnant women.
Two CoronaVac doses were effective against symptomatic COVID-19 in 41% of cases and in 85%
of cases of severe COVID-19 [20]. In Pakistan, with adjusted estimates of vaccine effectiveness of
33.8% and 49.3%, the most often given vaccine was Sinopharm (61.6%), with Sinovac (25.6%)
coming in second. The mRNA vaccinations were considered to be the most effective at 67.4% [21].

The first doses of the vaccine from the neighboring nation of China were delivered to Pakistan on
February 1st, 2021. On June 1, 2021, Pakistan introduced a locally produced single-dose CanSino
COVID-19 vaccination with China's collaboration [22]. As of 26 November, 2023, 67% of the
population globally received all recommended doses of the COVID-19 primary series vaccination
[23]. No such research was done in the district Muzaffarabad in Azad Kashmir. This study in district
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Muzaffarabad, AJ&K, Pakistan, focuses on assessing knowledge, attitude, and coverage of diverse
COVID-19 vaccines among the general population.

2. MATERIALS AND METHODS

2.1. Study area and study duration

The study took place in the Muzaffarabad district of AJ&K, Pakistan. The district comprises two
tehsils: Patika (Naseerabad) and Muzaffarabad, further subdivided into 25 union councils. Conducted
from February to July 2022, this cross-sectional study covered all the union councils within the
Muzaffarabad district, AJ&K, Pakistan.

2.2. Data collection and procedure

2.2.1.Inclusion and exclusion criteria

Data were gathered through a self-administered interview-based questionnaire method from the
general population of the Muzaffarabad district, AJ&K, Pakistan. Individuals aged 12 years and above
were included in the study after providing their consent. Those below the age of 12 and individuals
unwilling to give consent were excluded from the study.

2.2.2.Data type and sources

A meticulously structured questionnaire was developed to collect the necessary data, consisting
primarily of closed-ended questions. Quantitative data collection methods were employed in this
study. The research involved both secondary data obtained from the Expanded Programme on
Immunization (EPI) and primary data acquired through questionnaires, interviews, and discussions.

2.2.3.Sample size and sampling methods

The sample size was determined using Raosoft software (online tool), with a maintained power of
80%, a response distribution assumption of 50%, a confidence interval set at 95%, and an error margin
of 5%. According to the 2017 population census, the total population of the Muzaffarabad district was
650,370. Through calculations with Raosoft software, the recommended minimum population size
was found to be 384. In this study, data were systematically collected from a sample of 750
participants using a random sampling approach within the designated time period.

2.3. Statistical analysis

The data obtained from various sources were subjected to quantitative analysis using GraphPad Prism
(version 7.4). Multiple linear regression analysis was employed to examine the relationship between
participants' age, gender, and marital status with their COVID-19 vaccination status. Additionally, the
association between sex and COVID-19 vaccination status across different user (participant)
categories was explored using the Chi-square test.

3. RESULTS

3.1. Overall coverage of Covid-19 vaccination in the studied population

In the present study, there were 750 participants from 25 union councils in the district Muzaffarabad.
30 participants were chosen from each UC. 78.9% of participants were in age group of 12 to 31 years
found to be vaccinated against COVID-19. Similarly, 80.5% of individuals in age group of 32 to 51
years were found to be vaccinated against COVID-19, while 87.9% of vaccinated individuals were in
age group of 52 to 71 years. In the current study, 87.5% of those vaccinated against COVID-19 were
in the age group above 71 years as shown in the table 1. However, out of the total 750 participants,
606 (80.8%) respondents were found to be vaccinated; 542 (72.2%) were fully vaccinated, whereas
64 (8.6%) were half-vaccinated, and the remaining 144 (19.2%) were found to be non-vaccinated as
shown in Table 1.
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Table 1. Age-wise vaccination status of COVID-19 among the participants

Age groups Total Participants | Vaccinated Individuals | Non-Vaccinated
individuals

12-31 Years 369 291(78.9%) 78(21.1%)

32-51 Years 266 214(80.5%) 52(19.5%)

52-71 Years 107 94(87.9%) 13(12.1%)

Above 71 Years | 08 07(87.5%) 01(12.5%)

The overall coverage of the COVID-19 vaccine was obtained from the secondary data provided by
the Expanded Programme on Immunization (EPI). In Muzaffarabad, a total of 313033 individuals
were administered the first dose. The participants were from both tehsils of district Muzaffarabad and
multiple health centres were involved in carrying out the vaccination process. Of these 313033
individuals, 192246 (61.4%) of individuals had taken second dose. Out of a total 650,370 population
in Muzaffarabad, 192246 (29.6%) were fully vaccinated, while 313033 (48.1%) were half vaccinated

(Table 2 and Table 3).

Table 2. Tehsil-based overall coverage of COVID-19 vaccination in district Muzaffarabad

Health Care Unit Tehsil First ~ Dose | Second ~ Dose
Administered Administered
ADHO Office Muzaffarabad 5,013 1,262
AIMS Muzaffarabad 9,879 7,072
AJK University MzZD (City
Campus) Muzaffarabad 59,825 49,165
BHU Anwar Sharif Muzaffarabad 7,065 4,452
BHU Brarkot Muzaffarabad 2,707 1,455
BHU Dachore Miran Muzaffarabad 5,563 2,820
BHU Hotreeri Muzaffarabad 4,245 3,275
BHU Koomi Kot Muzaffarabad 9,870 5,234
BHU Langerpura Muzaffarabad 6,515 4,058
BHU Lower Chatter Muzaffarabad 88,153 49,153
BHU Mera Kalan Muzaffarabad 276 367
BHU Panjgran Patika(Naseerabad) | 14,099 6,826
BHU Pattika Patika(Naseerabad) | 12,608 7,384
BHU Raheem Kot Muzaffarabad 7,819 3,255
BHU Timi Banna Muzaffarabad 981 1,451
BHU Upper Chatter Muzaffarabad 332 239
BHU Saidpur Patika(Naseerabad) | 8,931 5,330
CMH Mugzaffarabad 15,750 11,267
Midland Hospital Muzaffarabad 813 849
RHC Chattar Klass Mugzaffarabad 6,234 3,497
RHC Danna Muzaffarabad 8,364 4,052
RHC Dhanni Patika(Naseerabad) | 7,320 4,073
RHC Gari Dupatta Muzaffarabad 19,028 10,611
RHC Kahori Patika(Naseerabad) | 8,194 3,793
Wapda Team Muzaffarabad 3,449 1,306
Total 313033 192246
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Table 3. Overall coverage of COVID-19 vaccination in district Muzaffarabad

Data Type Total Fully Half-vaccinated | Non-Vaccinated
population | vaccinated participants participants
size participants

Primary data 750 542 (72.2%) 64 (8.6%) 144 (19.2%)

Secondary data | 650,370 192246 (29.6%) | 313033 (48.1%) | 145091 (22.3%)

3.2. Assessment of reasons for unwillingness to take the Covid-19 vaccine

Of the total non-vaccinated 144 individuals, 35.4% agreed with the thought that there is no effect of
vaccination against COVID-19. 26.4% generally opposed the vaccination process. 36.1% believed
that they had sufficient immunity to fight COVID-19, while 34% of individuals believed there was
no need for the vaccine if they strictly followed SOPs. 4.9% of individuals were found sick with
COVID-19 at the time of vaccination. 34% of individuals believed the COVID-19 vaccine caused
heart attacks and many other complications. 11.8% of individuals believed coronavirus was not
dangerous to them, while 28.5% of individuals had no time to get vaccinated. Other reasons for not
taking the COVID-19 vaccines described by the participants were pregnancy (13.9%), age issue
(6.9%), identity card issue (1.4%), current sickness (2.1%), fear of injection (1.4%), blood pressure
(1.4%), issue of COVID-19 being man-made (0.7%), and asthma (0.7%). Out of 64 half-vaccinated
participants, 28 (43.7%) had no time to take a second dose, and 17 (26.6%) had fear of side effects. 6
(9.4%) participants blamed COVID-19 health care units, 4 (6.2%) participants had some issues
regarding identity cards, 7 (10.9%) participants had illness after the 1st dose, 1 (1.6%) participant
agreed that the COVID-19 vaccine wasn’t effective, and 1 (1.6%) participant had a pregnancy after
the first dose as shown in Table 4.

Table. 4 Reasons for unwillingness to take the COVID-19 vaccines

Statement Agree Strongly Disagree Strongly
Agree disagree

I think the vaccine is not effective. 35(24.3%) 16(11.1%) 93(64.6%) 0

| oppose the COVID-19 vaccine in | 25(17.4%) 13(9.0%) 106(73.6%) 0

general.

| believe that | have sufficient natural | 44(30.6%) 8(5.5%) 92(63.9%) 0

immunity.

I think there is no need to get vaccinated | 42(29.1%) 7(4.9%) 95(66%) 0

if | strictly follow SOPs.

| had COVID-19 at the time of | 4(2.8%) 3(2.1%) 135(93.7%) 2(1.4%)

vaccination.

| think the COVID-19 vaccine causes | 22(15.3%) 27(18.7%) 92(63.9%) 3(2.1%)

heart attacks and many other

complications.

I think the coronavirus is not dangerous | 12(8.3%) 5(3.5%) 125(86.8%) 2(1.4%)

to me.

I don’t have time to get vaccination. 19(13.2%) 22(15.3%) 100(69.4%) 3(2.1%)

Others reasons for unwillingness to get the Covid-19 vaccines

Reason Number Respondents
Pregnancy 20(13.9%)

Age issue 10(6.9%)

Identity card issue 2(1.4%)

Currently sick 3(2.1%)

Fear of injection 2(1.4%)

Blood pressure issues 2(1.4%)

COVID-19 is man-made 1(0.7%)

Asthma 1(0.7%)
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3.3. Effectiveness of different Covid-19 vaccines

SinoVac was the most commonly used vaccine, taken by 265 (43.7%) individuals. Sinopharm was
taken by 108 (17.8%) individuals. 103 (17%) individuals had taken Pfizer, 96 (15.8%) individuals
had taken CanSino, 21 (3.5%) individuals had taken Moderna, AstraZeneca had taken 11 (1.8%)
individuals, and both Sputnik V and PakVac were being taken by 1 (0.2%) individual for each. Only
23 (4.2%) of the total 542 fully vaccinated participants had COVID-19 after being vaccinated. The
average time duration of getting COVID-19 after vaccination was 3.6 months. CanSino was found to
be the most effective at 97.9%, Sinopharm was found to be 96.3% effective, Pfizer was found to be
96.1% effective, SinoVac was found to be 95.9% effective, and Moderna was found to be 90.5%
effective. However, there was a very low number of individuals who had taken Sputnik V,
AstraZeneca, and Pak-Vac, so their effectiveness percentage was negligible (Table 5).

Table 5. The status of different vaccines taken and their effectiveness

Vaccine been taken | No of participants Infected by COVID-19 | Vaccine
after vaccination effectiveness
Pfizer 103(17%) 4(3.9%) 96.1%
Moderna 21(3.5%) 2(9.5%) 90.5%
Sinopharm 108(17.8%) 4(3.7%) 96.3%
SinoVac 265(43.7%) 11(4.1%) 95.9%
CanSino 96(15.8%) 2(2.1%) 97.9%
Sputnik V 1(0.2%) 0 100%
AstraZeneca 11(1.8%) 0 100%
PakVac 1(0.2%) 0 100%

3.4. Post-vaccination side effects of Covid-19

The most frequently observed side effects were pain at the injection site in 333 individuals (55%),
fever in 288 (47.5%), tiredness in 177 (29.5%), headache in 141 (23.3%), and muscle pain in 128
(21.1%). Joint pain was reported by 13.9% of individuals, while 5.4% of individuals reported nausea.
4.5% of the individuals experienced body pain. Other side effects were heart pain (1%), allergy
(0.5%), suffocation (0.5%), blood pressure issues (0.3%), loss of taste (0.3%), lung pain (0.3%),
stomach pain (0.2%), menstrual cycle disturbance (0.2%), loss of sense (0.2%), cough/flu (0.2%), and
breathing problems (0.2%) (Table 6).

Table 6. The side effects raised in the body after the vaccination

Questions Response in Yes Response in No
Did you feel Fever? 288(47.5%) 318(52.5%)
Did you feel headache? 141(23.3%) 465(76.7%)
Did you feel tiredness? 177(29.2%) 429(70.8%)
Did you feel pain at injection site? 333(55%) 273(45.0%)
Did you feel muscle pain? 128(21.1%) 478(78.9%)
Did you feel joint pain? 84(13.9%) 522(86.1%)
Did you feel Nausea? 33(5.4%) 573(94.6%)
Others Effects

Body pain 27(4.5%)

Loss of taste 2(0.3%)

Allergy 3(0.5%)

Heart pain 6(1%)

Lung’s pain 2(0.3%)

Suffocation 3(0.5%)

Blood pressure issue 2(0.3%)
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Stomach pain 1(0.2%)
Menstrual cycle disturbance 1(0.2%)
Loss of sense (Any of the five senses) 1(0.2%)
Cough/flu 1(0.2%)
Breathing problem 1(0.2%)

3.5. Public awareness and perception of Covid-19 vaccines

Information on the COVID-19 vaccines was assessed through a questionnaire from participants.
92.9% of individuals showed positive knowledge of COVID-19. 1.9% of people had negative attitudes
towards the COVID-19, while 5.2% had no knowledge of it. 83% of individuals showed positive
knowledge towards COVID-19 vaccination, 14.2% of individuals showed negative knowledge toward
COVID-19 vaccination, and 2.8% of individuals had no knowledge about it. Of a total of 750
participants, 3.5% of individuals believed pharmaceutical companies created COVID-19 to get profit
from vaccines. 3.9% of individuals believed some powers wanted to inject chips through vaccines to
control Muslims. 0.9% of individuals were found to believe COVID-19 vaccines comprised only
water. 0.8% of individuals believed they didn't need the vaccine as they already had COVID-19. 0.3%
of people believed COVID-19 vaccines entered cells and changed their DNA; 2% of individuals
believed that after getting the COVID-19 vaccination, they would die within 2 years; 2.1% agreed
that the COVID-19 vaccine caused COVID-19; and 3.2% believed the COVID-19 vaccines affected
their fertility. In the present study, 77.3% of participants showed a positive attitude on the COVID-
19 vaccination. Only 2.1% of participants showed a negative attitude, whereas 20.6% of participants
were not sure about the COVID-19 vaccination. However, further details of attitude and perception
of participants about the COVID-19 vaccination are given in Table 7.

Table 7. The attitude/perception of the participants toward COVID-19 vaccines
Statement Agree Disagree Not sure
Pharmaceutical companies created COVID-19 | 26(3.5%) | 514(68.5%) | 210(28%)
to get profit from it.
Some powers wanted to inject chip through | 29(3.9%) | 524(69.9%) | 197(26.2%)
vaccines to control over Muslims.
COVID-19 vaccines are comprised of only | 7(0.9%) 636(84.8%) | 107(14.3%)
water.
| have already had COVID-19, so I don’t need a | 6(0.8%) 677(90.3%) | 67(8.9%)
vaccine.
COVID-19 vaccines enter cells and change your | 2(0.3%) 364(48.5%) | 384(51.2%)
DNA.
After taking vaccine, people will die within 2 | 15(2%) 661(88.1%) 74(9.9%)
years.
COVID-19 vaccine causes COVID-19. 16(2.1%) | 629(83.9%) | 105(14%)
COVID-19 vaccines affect the fertility of a | 24(3.2%) | 632(84.3%) 94(12.5%)
person.

3.6. Union council wised correlation between sex and vaccination status

A total of 28 (93.3%) people had received the vaccine of a total of 30 participants in the UCs Maira
Kalan and Ghori, which was the highest among all UCs. Similarly, the second-highest vaccinated
individuals were found in the UCs Kai Manja and Sarli Sacha, with 27 (90%), and 26 (86.7%) in the
UCs Bheri, Pangran, Langerpura, Saidpur, and Noora Seri. 25 (83.3%) of the vaccinated individuals
were found in the UCs Machiara, Ghari, Kumikot, Danna, and Jandgran. 24 (80%) vaccinated
individuals were found in the UCs Gojra, Talgran, and Katkir. The number of COVID-19 vaccinated
individuals was found to be 23 (76.7%) in the UCs Charakpura and Muzaffarabad, 22 (73.3%) in the
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UCs Domail and Chattar Klass, and 21 (70%) in the UCs Therian and Balgran. UC Panjkot 19 (63.3%)
and UC Heerkotli 18 (60%) had the lowest percentage of people who had a COVID-19 vaccination.
The Two-Tailed Chi-Square test at p 0.05 with 95% CI was calculated to find out the correlation
between sex and vaccination status. The finding confirms that there is no significant relationship
between sex and vaccination status in all the UCs of district Muzaffarabad except for UC Langerpura
with a p value of 0.0317 and UC Saidpur with a p value of 0.0085, in which we found a significant
relationship between sex and vaccination status shown in table 8.

Table 8. UC-wise correlation between gender and vaccination status of the participants

Over all | Vaccinated | Non Two Tailed Chi-square Test at
Gender Participants | vaccinated p<0.05 with 95% ClI
Names of UC’s | Total COVID-19 Distributi Participants
Participants | Vaccination | on
Status F M F M F M P Value | Odds Relationship
Ratio b/w sex and
vaccination
status
Charakpura 30 23(76.7%) 21 |9 17 6 4 3 0.7865 | 0.7969 Not Significant
Therian 30 21(70%) 18 | 12 11 10 7 2 0.1932 | 0.3143 | Not Significant
Balgran 30 21(70%) 12 | 18 6 15 6 3 0.0510 | 0.2000 | Not Significant
Bheri 30 26(86.7%) 13 | 17 9 17 4 0 0.0140 | 0.06032 | Not Significant
Machiara 30 25(83.3%) 24 | 6 20 5 4 1 1.0000 | 1.000 Not Significant
Pangran 30 26(86.7%) 13 | 17 10 16 3 1 0.1698 | 0.2083 | Not Significant
Heerkotli 30 18(60%) 12 | 18 5 13 7 5 0.4292 | 0.5385 | Not Significant
Kai Manja 30 27(90%) 9 21 7 20 2 1 0.1441 0.1750 | Not Significant
Chattar Klass 30 22(73.3%) 9 21 5 17 4 4 0.5949 0.5882 Not Significant
Katkir 30 24(80%) 16 | 14 12 12 4 2 0.4642 | 0.5000 | Not Significant
Ghari 30 25(83.3%) 14 | 16 10 14 4 2 0.2723 | 0.3571 | Not Significant
Langerpura 30 26(86.7%) 15 | 15 11 15 4 0 0.0317 | 0.08244 | Significant
Saidpur 30 26(86.7%) 18 | 12 18 8 0 4 0.0085 | 19.59 Significant
Panjkot 30 19(63.3%) 8 22 4 15 4 7 0.3608 | 0.4667 | Not Significant
Sarli sacha 30 27(90%) 13 | 17 12 15 1 2 0.7125 | 1.600 Not Significant
Maira Kalan 30 28(93.3%) 13 | 17 11 17 2 0 0.0941 | 0.1314 | Not Significant
Talgran 30 24(80%) 15 | 15 11 13 4 2 0.3613 | 0.4231 | Not Significant
Kumikot 30 25(83.3%) 14 |16 12 13 2 3 0.7434 | 1.385 Not Significant
Danna 30 25(83.3%) 15 | 15 13 12 2 3 0.6242 | 1.625 Not Significant
Jandgran 30 25(83.3%) 19 |11 17 8 2 3 0.2356 3.188 Not Significant
Muzaffarabad 30 23(76.7%) 18 | 12 14 9 4 3 0.8601 | 1.167 Not Significant
Domail 30 22(73.3%) 19 |11 14 8 5 3 0.9545 | 1.050 Not Significant
Noora Seri 30 26(86.7%) 19 |11 16 10 3 1 0.6030 | 0.5333 | Not Significant
Gojra 30 24(80%) 20 | 10 16 8 4 2 1.0000 | 1.000 Not Significant
Ghori 30 28(93.3%) 24 | 6 22 6 2 0 0.4642 | 0.6923 | Not Significant
3.7.  Multiple linear regression analysis for comparison of participants age, gender, and

marital status with their Covid-19 vaccination status

For the present study, multiple linear regression with a 95% confidence interval at a p value of 0.05
for the COVID-19 vaccine status association with age, gender, and marital status was calculated
through GraphPad Prism version 7.04. The analysis for the variance was calculated. The regression
P value with age was found to be 0.0012, with gender was found to be 0.0361, and with marital status
was found to be 0.0041. A p value <0.0001 was found for the regression analysis of COVID-19
vaccine status with age, gender, and marital status. The normality test at p value 0.05 was calculated
for the above-listed variables through D’ Agostino-Pearson omnibus (p<0.0001), Anderson-Darling
(p<0.0001), Shapiro-Wilk (p<0.0001), and Kolmogorov-Smirnov (p<0.0001). In the present study,
during the calculation of multiple linear regression, there was not a single variable that could pass the
normality test (Table 9, 10, and 11).
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Table 9. Multiple linear regression analysis (Regression type: Least Squares)

Dependent variable Have you been vaccinated against COVID-19?

Analysis of variance SS DF MS F (DFn, DFd) P value

Regression 3.199 4 0.7998 F (4,745) = 5.295 P=0.0003

Age 1.604 1 1.604 F (1,745) = 10.62 P=0.0012

Gender 0.6662 1 0.6662 F (1,745) = 4.410 P=0.0361

Marital status 1.672 2 0.8360 F (2,745) =5.534 P=0.0041

Table 10. Regression results of different variables

Parameter | Variable | Estimate | Standard 95% CI (asymptotic) T P value

estimates error

B0 Intercept | 1.263 0.07068 1.125t0 1.402 17.88 | <0.0001

Bl Age -0.003855 | 0.001183 -0.006178 to -0.001532 | 3.258 | 0.0012

B2 Gender 0.06018 0.02865 0.003922 t0 0.1164 2.100 | 0.0361

B3 Marital -0.09754 | 0.03910 -0.1743 to -0.02079 2.495 | 0.0128
status

Table 11. Normality tests for the under-study variable

Normality of Residuals Statistics P value Passed normality test (alpha =0.05)?
D’ Agostino-Pearson 171.5 <0.0001 No

omnibus (K2)

Anderson-Darling (A2) 137.4 <0.0001 No

Shapiro-Wilk (W) 0.6163 <0.0001 No

Kolmogorov-Smirnov 0.3525 <0.0001 No

(distance)

3.8. Vaccination status of Covid-19 among different tribes
There were 750 individuals from 17 different tribes. Among 17 tribes, 162 (81.9%) of the 198 total
respondents in the Rajpoot tribe had received vaccinations. Similarly, out of a total of 75 respondents
from the Awan tribe, 60 (80%) had received the vaccination, and out of 73 respondents from the
Chaudhary tribe, 55 (75.3%) had received the vaccination. In the Syed tribe, out of a total of 58
respondents, 48 (82.8%) had gotten the vaccine. In the Abbasi tribe, out of a total of 53 individuals,
43 (81.1%) respondents had taken the vaccine. We also found 40 (77%) vaccinated individuals in the
Mughal tribe, 38 (82.6%) in the Mir tribe, 34 (89.5%) in the Khan tribe, 29 (85.3%) in the Sheikh
tribe, and 15 (79%) in both the Malik and Qureshi tribes. Out of a total of 17 individuals, 12 (70.6%)
of the Kiani tribe had been vaccinated. There were 17 (77.3%) vaccinated individuals in Khawaja, 7
(77.8%) in Khokhar, 6 (75%) in Dar, and 6 (85.7%) in Bhatti, and all 6 individuals were vaccinated
in Minhas tribes. Some of the tribes (Magry, Masoodi, Rana, Swati, Satti, Kohan, Sudhan Turk, and
Usmani) had a relatively small number of participants included collectively in the special cluster
mentioned as "others," as shown in Table 12.

Table 12. This table shows the vaccination status of COVID-19 in different tribes of participants

Tribe No. of Individuals | Vaccinated Participants | Non-vaccinated
Participants

Rajpoot 198 162(81.9%) 36(18.1%)
Awan 75 60(80%) 15(20%)
Chaudhary 73 55(75.3%) 18(24.7%)

Syed 58 48(82.8%) 10(17.2%)
Abbasi 53 43(81.1%) 10(18.9%)
Mughal 52 40(77%) 12(23%)

Mir 46 38(82.6%) 8(17.4%)
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Khan 38 34(89.5%) 4(10.5%)
Sheikh 34 29(85.3%) 5(14.7%)
Malik 19 15(79%) 4(21%)

Qureshi 19 15(79%) 4(21%)

Kiani 17 12(70.6%) 5(29.4%)
Khawaja 22 17(77.3%) 5(22.7%)
Khokhar 9 7(77.8%) 2(22.2%)
Dar 8 6(75%) 2(25%)

Bhatti 7 6(85.7%) 1(14.3%)
Minhas 6 6(100%) 0

Others (with very | 16 15(93.8%) 1(6.2%)
low populations)

4. DISCUSSION

To our knowledge, this is the first survey of vaccination coverage and its effectiveness in the
population of the district of Muzaffarabad, Azad Jammu and Kashmir. The results of this review
collected from the Expanded Programme on Immunization (EPI), show that, 29.6% of a total
population of the district Muzaffarabad were fully vaccinated, while 48.1% were partially vaccinated.
However, a similar study carried out by Mathieu et al. [24] reported that only 8.4% of the United
Kingdom's population had taken both doses, while 46.7% had taken at least one dose.

In the United States, 19% had been fully vaccinated, and 32.9% had taken one dose. This study
showed less vaccine coverage as compared to the vaccine coverage in district Muzaffarabad. 29.6%
of the population were fully vaccinated, while 48.1% of the population were half vaccinated in the
district Muzaffarabad. According to primary data, 72.2% of individuals were fully vaccinated,
whereas 8.6% of individuals were half vaccinated. Similarly, a national cross-sectional study done in
China by Miao et al. [25] shows that 89.4% of the population have had a COVID-19 vaccination. This
was abroad nationwide study to analyze the status of COVID-19 vaccination coverage in 31
provinces throughout China.

Our findings show that, 92.9% of individuals had positive knowledge of COVID-19. Similar to our
study, Singh et al. [26] did a survey in India and came to the conclusion that more than half of the
sample population had high knowledge and a positive attitude, with proportions of 58.6% and 62.1%,
respectively. The knowledge and attitude factors differ significantly depending on one's level of
education. According to Ahmed et al. [27], a total of 330 participants, of which 184 girls (55.8%)
and 146 males (44.2%) were enrolled in the study. Nearly all (98.8%) of the participants agreed that
COVID-19 is contagious and are aware of the cause of coronavirus disease. As the most typical
method of transmission, respiratory droplets (87%) were considered. Similar to findings, 95.2% of
individuals believed COVID-19 spreads through respiratory droplets. 83% of individuals showed
positive knowledge towards COVID-19 vaccination in district Muzaffarabad. Another research
performed by Abebe et al. [28] in Ethiopia found that the percentage of people with good information,
a positive attitude, and a willingness to take the COVID-19 vaccine, respectively, was 74%, 44.7%,
and 62.6%. The differences in the result of studies are due to the different sizes and study population
backgrounds.

In current study, SinoVac was the most commonly used vaccine, taken by 43.7% of individuals.
Sinopharm was taken by 17.8% of individuals. 17% of individuals had taken Pfizer, 15.8% of
individuals had taken CanSino, 3.5% of individuals had taken Moderna, AstraZeneca had taken 1.8%
of individuals, and both Sputnik V and PakVac were being taken by 0.2% of individuals for each.
Similarly, a study conducted by Kupek [29] in Brazil revealed that around 80% of the COVID-19
vaccination doses were Sinovac. In the present study, CanSino was found to be the most effective at
97.9%, Sinopharm was found to be 96.3% effective, Pfizer was found to be 96.1% effective, SinoVac
was found to be 95.9% effective, and Moderna was found to be 90.5% effective. Richardson et al.
[30] revealed in a study that the probability of COVID-19 disease was reduced by 20% by the CanSino
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(Adv5-nCoV) COVID-19 vaccination, hospitalization was reduced by 76%, and death was reduced
by 94%. Similar to present finding, Lin et al. [31] did research in North Carolina and reported that the
MRNA vaccines BNT162b2 and mRNA-1273 were 95.9% and 94.5% effective for COVID-19,
respectively.

In a study conducted on the total population of Abruzzo, Italy, Acuti-Martellucci et al. [32] found that
13.4% of the participants had SARS-CoV-2 infection, 1.1% developed severe COVID-19, and 0.6%
had eventually died after being vaccinated. In another cohort analysis by Jara et al. [33], roughly 10.2
million participants were included. He reported that the estimated vaccine effectiveness among people
who had received all doses was 65.9% for preventing COVID-19. While, in our study, only 4.2% of
fully vaccinated participants had COVID-19 after being vaccinated because in our study, the
population size was smaller, which may be the reason for the difference in the results of both studies.
The most commonly observed side effects were pain at the injection site (55%), fever (47.5%),
tiredness (29.2%), headache (23.3%), and muscle pain (21.1%), whereas 13.9% of individuals
reported joint pain and 5.4% of individuals reported nausea. 4.5% of individuals experienced body
pain. Similarly, Alhazmi et al. [34] conducted a study in Saudi Arabia and concluded that fatigue and
pain, as well as redness at the injection site, were the most often observed side effects (90% and 85%,
respectively). 66% of participants reported having a fever, and 62% of individuals reported headaches.
But just 28% and 2% of people reported experiencing nausea, vomiting, joint pain, or bone
discomfort. Another study conducted by Abbas et al. [35] in Pakistan reported that 45.4% of
participants noted fatigue as a side effect following vaccination, and 39.5% noted headache. 33.7%
of participants reported having a fever after receiving the vaccination, while 27.3% of individuals
complained of redness, and puffiness where the injection had been given. The diverse population sizes
and participant lifestyles, which have a particular impact on their immunity level, may be the cause
of the difference in the findings.

In our study, 77.3% participants showed a positive attitude towards COVID-19 vaccination. A cross-
sectional study did by Tahir et al. [36] in Pakistan revealed that, 66.8% of individuals had a positive
view toward the COVID-19 vaccination, and 70.8% of participants would accept it. Similar findings
came from a few European nations, where Neumann-Béhme et al. [37] observed that the readiness to
receive the vaccination was 62% in France, 80% in Denmark, and 80% in the UK. Another research
conducted by Bacong & Haro-Ramos, [38] found that at least 70% population of Californians were
open to receive the COVID-19 vaccine.

Conclusions and recommendation

The cross-sectional study in Muzaffarabad district revealed positive COVID-19 knowledge (92.9%),
COVID-19 vaccination knowledge (83%), and a positive attitude toward vaccination (77.3%) among
the participants. In the studied population, 72.2% were fully vaccinated, with 4.2% experiencing
COVID-19 post-vaccination. CanSino showed the highest effectiveness (97.9%), followed by
Sinopharm (96.3%), Pfizer (96.1%), SinoVac (95.9%), and Moderna (90.5%). Common side effects
included pain at the injection site (55%), fever (47.5%), tiredness (29.2%), headache (23.3%), and
muscle pain (21.1%).

Despite positive attitudes, vaccination rates varied between primary and secondary data, and the
participants of various union councils, potentially due to differences in population sizes. Some
individuals encountered COVID-19 after vaccination, often due to missed booster doses. Advocating
for timely booster administration is crucial for enhancing vaccine efficacy and ensuring sustained
protection in the community. The study underscores the success of vaccination campaigns in urban
areas while highlighting the need for ongoing efforts to address access challenges in rural areas and
combat vaccine hesitancy. Overall, the vaccination campaign represents a positive stride toward
achieving a herd immunity and tackling global COVID-19 challenges in Muzaffarabad.
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