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Abstract

Background: This study aims to assess public views and awareness about COVID-19 infection, severity, reinfection, vaccine
acceptance, and government measures in Pakistan.
Methods: A survey-based study was conducted between August 2021 and August 2022. The study used a self-administered
questionnaire designed and distributed online using Google Forms, multiple social media platforms, and phone calls to collect
data from the target population. We collected 1426 responses from male and female participants. The study was conducted in major
cities throughout Pakistan, including Lahore, Multan, Faisalabad, Islamabad, Sargodha, Abbottabad, Swat, Quetta, and Mardan.
Results: Most respondents (76.8%) deemed COVID-19 a serious disease, while the other participants considered it either a non-severe
condition or were unsure. In this survey, 78% of respondents believed in COVID-19 immunization, 14.4% were skeptical, and 7.6% did
not believe in it. Most of the study population (91.1%) had been immunized against COVID-19, and 92.4% expressed a willingness to be
immunized if the vaccine was readily available. However, the remainder were either unsure or refused to receive vaccinations. 19.9%
of study participants were naturally infected with COVID-19, 12% were uncertain about their previous infection, and 68.1% were not
infected. COVID-19 reinfection was reported by 10.2% of study participants. The second infection was deemed more severe by 15.9%
of participants than the first. It was found that half of the surveyed population used natural and traditional methods to protect
themselves from COVID-19 disease. Most respondents (73%) believed that the government should make vaccinations mandatory and
that people should be forced to do so. During the COVID-19 outbreak, 55.4% of people were satisfied with government initiatives,
while 19.4% were dissatisfied.
Conclusions: The results of the present study conducted in major cities throughout Pakistan concluded that most people trusted
the COVID-19 vaccine and showed high confidence and acceptance of vaccination. Additionally, most respondents were satisfied
with the government’s efforts to prevent the spread of COVID-19.
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1. Background

The coronavirus disease of 2019 (COVID-19) has caused
a staggering impact on global health and economics since
its emergence at the end of 2019, with the loss of 2.63
million lives worldwide (WHO, 2021). Vaccination is one
of the most important public health measures in history,
preventing infectious diseases (1, 2). Therefore, effective

vaccination, along with effective public health measures,
such as social distancing, wearing face masks, washing
hands, avoiding closed, crowded spaces, and educating
the general public, is crucial to reducing the epidemic of
COVID-19 (3). COVID-19 vaccine development has advanced,
with 105 vaccines currently in clinical testing and 18
approved for emergency use. Globally, 40 million doses of
the COVID-19 vaccination have been distributed, with only
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a small proportion going to developing nations (4). The
COVID-19 vaccines are being developed in four categories:
nucleic acid vaccines, complete virus vaccines, viral vector
vaccines, and protein-based vaccines (5).

The efficacy of the COVID-19 vaccine depends entirely
on how many people receive it. There will be a reduction
in the coverage of vaccinations if some individuals are
reluctant to receive vaccines. Vaccine hesitancy is defined
by the World Health Organization’s (WHO) Strategic
Advisory Group of Experts (SAGE) as “the refusal or delay in
accepting vaccinations despite the availability of vaccine
service” (6). Thus, even before the COVID-19 epidemic, the
WHO identified vaccine reluctance as one of the top ten
global health risks (7). The WHO and the United Nations
Children’s Fund studied 196 nations to investigate the
causes of vaccination aversion (8). Approximately 74%
of respondents expressed concerns regarding the risks
and benefits of vaccinations, and these reservations were
the most common reasons for vaccine hesitation. There
are various reasons for vaccine reluctance, in addition to
safety concerns. Vaccine acceptance may be influenced
by educational background, previous experiences, or
economic status (7). Fear and distrust of vaccinations
among the worldwide population are considered
major obstacles to achieving the goal of vaccination
against COVID-19. The acceptance of vaccination is
influenced by confidence, practicality, and complacency.
Public acceptance of vaccinations must be promoted by
healthcare professionals, legislators, community leaders,
and governments (9, 10). The researchers designed and
conducted this study to assess the public awareness about
vaccines, the severity of COVID-19 disease, acceptance
and hesitancy to receive COVID-19 vaccines, and trust in
government measures regarding vaccines.

2. Methods

2.1. Study Design and Participants

An online survey was conducted from August 2021
to August 2022 using social media platforms such as
Facebook, WhatsApp, and telephone. A hard copy of
the questionnaire was also distributed to educational
institutions and healthcare facilities. The study included
major cities in Pakistan, including Lahore, Multan,
Faisalabad, Islamabad, Sargodha, Abbottabad, Swat,
Quetta, and Mardan.

2.2. Questionnaire

The sociodemographic profile of the participants
was gathered through a questionnaire. The study
subjects were also asked detailed questions about

COVID-19 infection and vaccine, such as the severity of
COVID-19, trust in the vaccine, COVID-19 vaccination status,
COVID-19 infection, reinfection after natural infection or
vaccination, reinfection severity, the reason for vaccine
hesitation, opinion about COVID-19 protection via natural
and conventional ways, and government measurements
of COVID-19 and vaccination policy.

2.3. Data Analysis

A descriptive analysis was conducted using SPSS
(version 20.0), and the results were presented in tables
and figures.

3. Results

3.1. Demographic Characteristics

The current study involved 1426 individuals from
six major cities in Pakistan, and Table 1 shows the
sociodemographic attributes of the study participants.
Out of 1426 participants, 44.6% were males and 55.4%
were females. Most participants were between the ages
of 14 and 24, followed by those between the ages of 25
and 35, with a small percentage between the ages of
40 and 50. According to their place of residence, most
study subjects (75.6%) lived in cities, while only 24.4%
lived in rural areas. Most study participants (89.8%) had
a university-level education, followed by a college-level
education (8.7%). In total, 63.2% of participants were
unemployed, 19.9% worked in the private sector, and 40.5%
worked in healthcare.

3.2. COVID-19 Severity and Vaccine

Regarding the severity of COVID-19, most respondents
believed it was a severe disease if contracted. At the
same time, the remaining participants were either unsure
or believed it was a non-severe disease, as indicated in
Table 2. The COVID-19 vaccination was trusted by 78%
of the subjects, hesitated by 14.4%, and was not trusted
by the remaining 10%. Most participants (91.1%) had
been immunized against COVID-19. Our survey showed
that 92.4% of the participants favored vaccination if it
was available freely. The remaining participants were
either unsure or refused vaccination. Approximately
19.9% of research participants were naturally infected with
COVID-19, 12% were unsure of their past infection, and 68.1%
reported not being infected with COVID-19. Only 10.2% of
participants had a history of reinfection with COVID-19.
Among the participants, 15.9% considered the reinfection
more severe than the first infection, while 20% considered
it less severe (Table 2).
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Table 1. Demographic Characteristics of the Study Participants (n = 1426) a

Demographic Characteristics No. (%)

Gender

Male 636 (44.6)

Female 790 (55.4)

Age

14 – 24 997 (69.9)

18 – 28 80 (5.6)

25 – 35 216 (15.1)

29 – 39 48 (3.4)

36 – 46 46 (3.2)

40 – 50 14 (1)

47 – 57 18 (1.3)

51 – 61 3 (0.2)

≥ 58 4 (0.3)

Rural Area of residence

Urban 348 (24.4)

Uneducated 1078 (75.6)

School level Education level

College level 0 (0)

University level 22 (1.5)

Yes 124 (8.7)

No 1280 (89.8)

Currentworking status Health care workers

Private sector 577 (40.5)

Government sector 849 (59.5)

Semi government sector

Unemployed 284 (19.9)

aData as No. (%) are calculated based on the total number of study participants
with available data.

3.3. COVID-19 Vaccine Hesitancy and People’s Perception

The main concern expressed by research participants
regarding vaccination reluctance was; “the vaccine
may have unanticipated negative effects in the future.”
Additionally, vaccine hesitancy was attributed to the
following: they were naturally infected with COVID-19, and
the vaccine would not be of any benefit; they were free
to choose and did not wish to be vaccinated for religious
reasons; they did not trust the FDA/CDC for vaccine
development; they feared needles and did not wish to be
vaccinated. Figure 1 shows the percentage distribution
of participants’ satisfaction with government measures
for controlling COVID-19 infection. Figure 2 illustrates
the hesitancy of participants in receiving the COVID-19

Table 2. Study Participants’ Responses About COVID-19 and Vaccination

Question Responses (%)

1. Do you think COVID-19 is a severe disease if you get
infected?

Yes 1095 (76.8)

No 178 (12.5)

Not sure 153 (10.7)

2. Do you trust the vaccines?

Yes 1112 (78)

No 109 (7.6)

Not sure 205 (14.4)

3. Are you vaccinated against COVID-19?

Yes 1299 (91.1)

No 127 (8.9)

4. If the vaccinewere easily available, would you take
it?

Yes 1318 (92.4)

No 53 (3.7)

Not sure 55 (3.9)

5. Are you naturally infectedwith COVID-19?

Yes 284 (19.9)

No 971 (68.1)

Not sure 171 (12)

6. Have you had COVID-19 reinfection despite
vaccination, or have you previously been naturally
infectedwith COVID-19?

Yes 145 (10.2)

No 1044 (73.2)

Not sure 237 (16.6)

7. Was the second infectionmore severe than the first
infection?

Yes 23/145 (15.9)

No 29/145 (20)

Not applicable 93/145(64.1)

8. In your opinion, will you be protected fromCOVID-19
in natural and traditional ways?

Yes 697 (48.9)

No 326 (22.9)

Not sure 403 (28.3)

9. Do you think the government should enforce
COVID-19 vaccination andmake the vaccine
mandatory?

Yes 1041 (73)

No 161 (11.3)

No comments 224 (15.7)
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vaccine.

4. Discussion

Past experiences have demonstrated the importance
of vaccination in preventing pandemics (11, 12). The prior
research on vaccine impact and dynamic models for
vaccine acceptability in the public has increased. However,
the COVID-19 vaccination has raised numerous concerns
among the people of different countries around the world
(13-16). Population trust in COVID-19 vaccinations is as
crucial as their efficacy, accessibility, and immunization
reliability. Legislators must act immediately to
communicate with community members to build
faith in vaccines and combat incorrect information
and speculation regarding the COVID-19 vaccination. Even
during vaccination, post-marketing surveillance is critical
for building trust. Recognizing the social and historical
impacts of vaccination reluctance and denial is necessary
for creating compelling regional solutions (17).

The current study showed that 76.8% of people in
Pakistan believed that COVID-19 was a severe disease, and
about the same percentage (78%) of people also trusted
vaccines. Despite the low belief in the severity of COVID-19
(76.8%) and trust in vaccines (78%), an unexpectedly high
percentage (92.5%) said they would get the COVID-19
vaccination if it were readily available. A previous study
found that 66.8% of respondents trusted vaccines and
that 70.8% would accept the COVID-19 vaccine if available.
This difference may be explained by the fact that most
of the subjects in the current study were from schools
(1.4%), colleges (8.7%), and universities (89.8%), and no
participant was uneducated. Most of the enrolled subjects
in this study belonged to urban areas (n = 1077; 75.6%)
as opposed to rural areas (n = 348; 24.4%). As a second
point, the high acceptance rate of the COVID-19 vaccine
in the current study might be attributed to the high
percentage of enrolled subjects (n = 577; 40.5%) who
were directly or indirectly affiliated with the healthcare
profession. Moreover, a third reason for Pakistan’s high
vaccination rate may be that all government and private
sector institutes must follow COVID-19 standard operating
procedures (SOPs), including vaccinations. Furthermore,
trust in vaccines grows yearly, and more people are willing
to receive the COVID-19 vaccine every year. Similarly, a
study from China reported that 88.02% of participants
were willing to receive the COVID-19 vaccination, and the
same study predicted that this percentage would increase
in the future (18).

Epidemiological studies are essential for managing
infectious diseases and assessing immunity in studied
populations. They can provide us with an indication of

how far a particular population is from herd immunity
(19). The results of the current study revealed that 19.9%
(n = 284/1426) of subjects were naturally infected with
COVID-19, and 12% (n = 171/1426) were unsure about their
status. An earlier study on 15,000 healthcare workers
randomly selected from Pakistan found that 33% of the
subjects tested positive for the COVID-19 IgG antibody
(20). RT-PCR studies on HCW from the Netherlands and
the United Kingdom showed that 11.2% and 18% of the
subjects were positive for COVID-19, respectively (21, 22). An
Italian study showed that 9% of subjects tested positive for
COVID-19, confirmed by RT-PCR (23).

In this study, the prevalence of COVID-19 natural
reinfection or reinfection following COVID-19 vaccination
was 10.2% (n = 145). Among the remaining subjects,
73.2% were not re-infected with COVID-19 or were unsure
(16.6%) of their status. In a recent follow-up study from
Bangladesh, the reinfection rate after nearly one year of
follow-up was 5.7% (24). Similarly, a study on 5865 COVID-19
patients reported that 5% (n = 284) of subjects were
re-infected with COVID-19. Moreover, it was demonstrated
that reinfection cases were lower at the start of COVID-19,
but with time, reinfection cases increased in number
(25). A study conducted by the CDC has even shown that
during the Omicron period, the percentage of reinfection
increased up to 50%, which requires stringent policy to
hold up the impact of these infections (26-28).

It has been reported that COVID-19 reinfection is less
severe and lethal than the primary infection (29). The
current survey study in Pakistan shows that 16 % of the
enrolled subjects considered reinfection more severe than
the primary infection, while 20 % considered it less severe.
A previous study about the reinfection severity has shown
that 68.8% (11/16) experienced similar severity, 18.8% (3/16)
experienced worse symptoms, and 12.5% (2/16) experienced
milder symptoms with the second episode (30). A study
of 473 re-infected COVID-19 patients from Bangladesh
revealed that 11.9% experienced severe symptoms, 12.9%,
8.9%, and 66.3% were asymptomatic, mild, and moderate,
respectively. Almost 13% of subjects had oxygen saturation
levels below 90% (31).

Natural products possess anti-infectious properties
with tolerable toxicity and have been used against
infectious agents for centuries (32). Traditional and
natural methods for preventing infectious diseases
are practical and more common in Eastern Countries.
Lemongrass was considered a traditional medicine
in Southwest Asian countries considering its healing
ingredients such as ketones, terpenes, aldehydes, and
esters (33-35). There is a high demand for herbal medicine
against COVID-19 in developed and underdeveloped
countries. More than 125 plant species have been reported
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Figure 1. Satisfaction with COVID-19 control measures by the government. The level of satisfaction with government measures varied among the participants.

to be used in formulations against COVID-19 infection
in China as herbal medicines against COVID-19 (36).
Additionally, micronutrients are pivotal in preventing
and treating COVID-19 (37, 38). The current study found
that 48.9% of participants believed traditional and natural
methods would protect them against COVID-19, 22.8% did
not trust traditional methods, and 28.3% were unsure. A
survey study conducted in Jordan on 386 subjects revealed
that more than half of the participants used one or more
natural products. It was found that citrus fruits, honey,
ginger, cinnamon, star anise, and cloves were the most
commonly used natural products (39). Pakistan also took
several preventative measures to control the COVID-19
pandemic, such as lockdown periods, public gatherings
bans, and closing markets, schools, and other institutions,
despite relying on e-learning as an alternative during the
pandemic (40).

Additionally, awareness and vaccination programs
were launched in the country. In the current study, 73%
(1047) of respondents were satisfied with government
measures, while 11.3% were unsatisfied with vaccination

and preventive measures. An analysis of 200 participants
from Saudi Arabia revealed that 55% were satisfied with
the preventive measures, and 24% opposed the COVID-19
restrictions (41).

4.1. Conclusions

The current survey conducted across major cities
in Pakistan revealed that most respondents trusted the
COVID-19 vaccine and demonstrated high confidence
and acceptance of vaccination. Re-infected patients
experienced almost similar degrees of reinfection severity.
Half of the study subjects, similar to those in other
countries worldwide, believed in traditional and herbal
medicines specifically for treating COVID-19 infections.
Furthermore, most respondents were satisfied with the
government’s initiatives for COVID-19. To fully understand
the numerous reasons for vaccine hesitancy, more studies
are needed, which will enhance the vaccine’s acceptability
and practicality.
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Figure 2. Study participant’s survey about COVID-19 vaccine hesitancy.
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modelling of Covid-19 with the effect of vaccine. 2325. 2021. https://doi.
org/10.1063/5.0040301.

15. Jentsch PC, Anand M, Bauch CT. Prioritising COVID-19 vaccination
in changing social and epidemiological landscapes: a
mathematical modelling study. Lancet Infect Dis. 2021;21(8):1097–106.
[PubMed ID: 33811817]. [PubMed Central ID: PMC8012029].
https://doi.org/10.1016/S1473-3099(21)00057-8.

16. Martinez-Rodriguez D, Gonzalez-Parra G, Villanueva RJ. Analysis of
Key Factors of a SARS-CoV-2 Vaccination Program: A Mathematical
Modeling Approach. Epidemiologia (Basel). 2021;2(2):140–61.
[PubMed ID: 35141702]. [PubMed Central ID: PMC8824484].
https://doi.org/10.3390/epidemiologia2020012.

17. Pronker ES, Weenen TC, Commandeur H, Claassen EH, Osterhaus
AD. Risk in vaccine research and development quantified. PLoS
One. 2013;8(3). e57755. [PubMed ID: 23526951]. [PubMed Central ID:
PMC3603987]. https://doi.org/10.1371/journal.pone.0057755.

18. Wu J, Li Q, Silver Tarimo C, Wang M, Gu J, Wei W, et al. COVID-19
Vaccine Hesitancy Among Chinese Population: A Large-Scale National
Study. Front Immunol. 2021;12:781161. [PubMed ID: 34912346]. [PubMed
Central ID: PMC8666422]. https://doi.org/10.3389/fimmu.2021.781161.

19. Torres R, Rinder HM. Double-Edged Spike-Are SARS-CoV-2
Serologic Tests Safe Right Now? Lab Med. 2020;51(3):236–8.
[PubMed ID: 32322891]. [PubMed Central ID: PMC7188174].
https://doi.org/10.1093/labmed/lmaa025.

20. Batool H, Chughtai O, Khan MD, Chughtai AS, Ashraf S, Khan
MJ. Seroprevalence of COVID-19 IgG antibodies among healthcare
workers of Pakistan: a cross-sectional study assessing exposure
to COVID-19 and identification of high-risk subgroups. BMJ Open.
2021;11(8). e046276. [PubMed ID: 34400447]. [PubMed Central ID:
PMC8370836]. https://doi.org/10.1136/bmjopen-2020-046276.

21. Tostmann A, Bradley J, Bousema T, Yiek WK, Holwerda M,
Bleeker-Rovers C, et al. Strong associations and moderate
predictive value of early symptoms for SARS-CoV-2 test positivity
among healthcare workers, the Netherlands, March 2020. Euro
Surveill. 2020;25(16). [PubMed ID: 32347200]. [PubMed Central
ID: PMC7189649]. https://doi.org/10.2807/1560-7917.ES.2020.25.16.
2000508.

22. Keeley AJ, Evans C, Colton H, Ankcorn M, Cope A, State A,

et al. Roll-out of SARS-CoV-2 testing for healthcare workers
at a large NHS Foundation Trust in the United Kingdom,
March 2020. Euro Surveill. 2020;25(14). [PubMed ID: 32290904].
[PubMed Central ID: PMC7160437]. https://doi.org/10.2807/1560-
7917.ES.2020.25.14.2000433.

23. Remuzzi A, Remuzzi G. COVID-19 and Italy: what next? Lancet.
2020;395(10231):1225–8. [PubMed ID: 32178769]. [PubMed Central ID:
PMC7102589]. https://doi.org/10.1016/S0140-6736(20)30627-9.

24. Rahman S, Rahman MM, Miah M, Begum MN, Sarmin M, Mahfuz M,
et al. COVID-19 reinfections among naturally infected and vaccinated
individuals. Sci Rep. 2022;12(1):1438. [PubMed ID: 35082344]. [PubMed
Central ID: PMC8792012]. https://doi.org/10.1038/s41598-022-05325-5.

25. Akinbami LJ, Biggerstaff BJ, Chan PA, McGibbon E, Pathela
P, Petersen LR. Reinfection With Severe Acute Respiratory
Syndrome Coronavirus 2 Among Previously Infected Healthcare
Personnel and First Responders. Clin Infect Dis. 2022;75(1):e201–7.
[PubMed ID: 34791108]. [PubMed Central ID: PMC8767877].
https://doi.org/10.1093/cid/ciab952.

26. Plumb ID, Feldstein LR, Barkley E, Posner AB, Bregman HS,
Hagen MB, et al. Effectiveness of COVID-19 mRNA Vaccination
in Preventing COVID-19-Associated Hospitalization Among
Adults with Previous SARS-CoV-2 Infection - United States, June
2021-February 2022. MMWR Morb Mortal Wkly Rep. 2022;71(15):549–55.
[PubMed ID: 35421077]. [PubMed Central ID: PMC9020856].
https://doi.org/10.15585/mmwr.mm7115e2.

27. Guedes AR, Oliveira MS, Tavares BM, Luna-Muschi A, Lazari CDS,
Montal AC, et al. Reinfection rate in a cohort of healthcare workers
over 2 years of the COVID-19 pandemic. Sci Rep. 2023;13(1):712.
[PubMed ID: 36639411]. [PubMed Central ID: PMC9837751]. https://doi.
org/10.1038/s41598-022-25908-6.

28. Ejaz H, Zeeshan HM, Ahmad F, Bukhari SNA, Anwar N, Alanazi A, et al.
Bibliometric Analysis of Publications on the Omicron Variant from
2020 to 2022 in the Scopus Database Using R and VOSviewer. Int J
Environ Res Public Health. 2022;19(19). [PubMed ID: 36231710]. [PubMed
Central ID: PMC9566376]. https://doi.org/10.3390/ijerph191912407.

29. Pilz S, Theiler-Schwetz V, Trummer C, Krause R, Ioannidis JPA.
SARS-CoV-2 reinfections: Overview of efficacy and duration
of natural and hybrid immunity. Environ Res. 2022;209:112911.
[PubMed ID: 35149106]. [PubMed Central ID: PMC8824301].
https://doi.org/10.1016/j.envres.2022.112911.

30. Wang J, Kaperak C, Sato T, Sakuraba A. COVID-19 reinfection: a rapid
systematic review of case reports and case series. J Investig Med.
2021;69(6):1253–5. [PubMed ID: 34006572]. https://doi.org/10.1136/jim-
2021-001853.

31. Islam MZ, Riaz BK, Akbar Ashrafi SA, Farjana S, Efa SS, Khan MA.
Severity of COVID-19 reinfection and associated risk factors: findings
of a cross-sectional study in Bangladesh. medRxiv. 2022:2021.12.
26.21268408.

32. Huang J, Tao G, Liu J, Cai J, Huang Z, Chen JX. Current Prevention of
COVID-19: Natural Products and Herbal Medicine. Front Pharmacol.
2020;11:588508. [PubMed ID: 33178026]. [PubMed Central ID:
PMC7597394]. https://doi.org/10.3389/fphar.2020.588508.

33. Ekpenyong CE, Akpan E, Nyoh A. Ethnopharmacology,
phytochemistry, and biological activities of Cymbopogon
citratus (DC.) Stapf extracts. Chin J Nat Med. 2015;13(5):321–37.
[PubMed ID: 25986281]. https://doi.org/10.1016/S1875-5364(15)30023-6.

34. Shah G, Shri R, Panchal V, Sharma N, Singh B, Mann AS. Scientific basis
for the therapeutic use of Cymbopogon citratus, stapf (Lemon grass).
J Adv Pharm Technol Res. 2011;2(1):3–8. [PubMed ID: 22171285]. [PubMed
Central ID: PMC3217679]. https://doi.org/10.4103/2231-4040.79796.

35. Uchida NS, Silva-Filho SE, Aguiar RP, Wiirzler LAM, Cardia GFE,
Cavalcante HAO, et al. Protective Effect of Cymbopogon citratus
Essential Oil in Experimental Model of Acetaminophen-Induced Liver
Injury. Am J Chin Med. 2017;45(3):515–32. [PubMed ID: 28359199]. https:
//doi.org/10.1142/S0192415X17500318.

Health Scope. 2023; 12(4):e139178. 7

http://www.ncbi.nlm.nih.gov/pubmed/29048975
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5791591
https://doi.org/10.1080/21645515.2017.1394533
https://doi.org/10.1080/21645515.2017.1394533
http://www.ncbi.nlm.nih.gov/pubmed/33891660
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8064595
https://doi.org/10.1371/journal.pone.0250555
http://www.ncbi.nlm.nih.gov/pubmed/33262600
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7686470
https://doi.org/10.2147/JMDH.S276771
http://www.ncbi.nlm.nih.gov/pubmed/33073946
https://doi.org/10.7754/Clin.Lab.2020.200642
https://doi.org/10.7754/Clin.Lab.2020.200642
http://www.ncbi.nlm.nih.gov/pubmed/36174285
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9534090
https://doi.org/10.1016/j.jiph.2022.09.008
https://doi.org/10.1016/j.jiph.2022.09.008
http://www.ncbi.nlm.nih.gov/pubmed/33388436
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7834611
https://doi.org/10.1016/j.ijid.2020.12.075
https://doi.org/10.1016/j.ijid.2020.12.075
https://doi.org/10.1063/5.0040301
https://doi.org/10.1063/5.0040301
http://www.ncbi.nlm.nih.gov/pubmed/33811817
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8012029
https://doi.org/10.1016/S1473-3099(21)00057-8
http://www.ncbi.nlm.nih.gov/pubmed/35141702
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8824484
https://doi.org/10.3390/epidemiologia2020012
http://www.ncbi.nlm.nih.gov/pubmed/23526951
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3603987
https://doi.org/10.1371/journal.pone.0057755
http://www.ncbi.nlm.nih.gov/pubmed/34912346
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8666422
https://doi.org/10.3389/fimmu.2021.781161
http://www.ncbi.nlm.nih.gov/pubmed/32322891
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7188174
https://doi.org/10.1093/labmed/lmaa025
http://www.ncbi.nlm.nih.gov/pubmed/34400447
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8370836
https://doi.org/10.1136/bmjopen-2020-046276
http://www.ncbi.nlm.nih.gov/pubmed/32347200
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7189649
https://doi.org/10.2807/1560-7917.ES.2020.25.16.2000508
https://doi.org/10.2807/1560-7917.ES.2020.25.16.2000508
http://www.ncbi.nlm.nih.gov/pubmed/32290904
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7160437
https://doi.org/10.2807/1560-7917.ES.2020.25.14.2000433
https://doi.org/10.2807/1560-7917.ES.2020.25.14.2000433
http://www.ncbi.nlm.nih.gov/pubmed/32178769
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7102589
https://doi.org/10.1016/S0140-6736(20)30627-9
http://www.ncbi.nlm.nih.gov/pubmed/35082344
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8792012
https://doi.org/10.1038/s41598-022-05325-5
http://www.ncbi.nlm.nih.gov/pubmed/34791108
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8767877
https://doi.org/10.1093/cid/ciab952
http://www.ncbi.nlm.nih.gov/pubmed/35421077
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9020856
https://doi.org/10.15585/mmwr.mm7115e2
http://www.ncbi.nlm.nih.gov/pubmed/36639411
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9837751
https://doi.org/10.1038/s41598-022-25908-6
https://doi.org/10.1038/s41598-022-25908-6
http://www.ncbi.nlm.nih.gov/pubmed/36231710
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9566376
https://doi.org/10.3390/ijerph191912407
http://www.ncbi.nlm.nih.gov/pubmed/35149106
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8824301
https://doi.org/10.1016/j.envres.2022.112911
http://www.ncbi.nlm.nih.gov/pubmed/34006572
https://doi.org/10.1136/jim-2021-001853
https://doi.org/10.1136/jim-2021-001853
http://www.ncbi.nlm.nih.gov/pubmed/33178026
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7597394
https://doi.org/10.3389/fphar.2020.588508
http://www.ncbi.nlm.nih.gov/pubmed/25986281
https://doi.org/10.1016/S1875-5364(15)30023-6
http://www.ncbi.nlm.nih.gov/pubmed/22171285
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3217679
https://doi.org/10.4103/2231-4040.79796
http://www.ncbi.nlm.nih.gov/pubmed/28359199
https://doi.org/10.1142/S0192415X17500318
https://doi.org/10.1142/S0192415X17500318


Arif MM et al.

36. Timoshyna A, Ling X, Zhang K. COVID-19—the role of wild plants
in health treatment and why sustainability of their trade matters.
Traffic. 2020.

37. Ejaz H, Alsrhani A, Zafar A, Javed H, Junaid K, Abdalla AE, et al. COVID-19
and comorbidities: Deleterious impact on infected patients. J Infect
Public Health. 2020;13(12):1833–9. [PubMed ID: 32788073]. [PubMed
Central ID: PMC7402107]. https://doi.org/10.1016/j.jiph.2020.07.014.

38. Junaid K, Ejaz H, Abdalla AE, Abosalif KOA, Ullah MI, Yasmeen H, et
al. Effective Immune Functions of Micronutrients against SARS-CoV-2.
Nutrients. 2020;12(10). [PubMed ID: 33003648]. [PubMed Central ID:
PMC7599934]. https://doi.org/10.3390/nu12102992.

39. Thiab SH, Nassar RI, Thiab S, Basheti IA. Medications and
natural products used in Jordan for prevention or treatment of

COVID-19 infection during the second wave of the pandemic: A
cross-sectional online survey. Saudi Pharm J. 2022;30(6):856–62.
[PubMed ID: 35310539]. [PubMed Central ID: PMC8920079].
https://doi.org/10.1016/j.jsps.2022.03.006.

40. Afzal HMI, Ishtiaq M, Ali R, Afzal S, Ahmad F, Junaid K, et al. COVID-19
pandemic and e-learning system: Perception of teaching faculty at
medical colleges in Pakistan. Pakistan Journal of Medical and Health
Sciences. 2020;14(3):760–3.

41. Almalki MJ. A Cross-Sectional Study of the Satisfaction with,
Adherence to, and Perspectives toward COVID-19 Preventive Measures
among Public Health Students in Jazan, Saudi Arabia. Int J Environ Res
Public Health. 2022;19(2). [PubMed ID: 35055624]. [PubMed Central ID:
PMC8775640]. https://doi.org/10.3390/ijerph19020802.

8 Health Scope. 2023; 12(4):e139178.

http://www.ncbi.nlm.nih.gov/pubmed/32788073
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7402107
https://doi.org/10.1016/j.jiph.2020.07.014
http://www.ncbi.nlm.nih.gov/pubmed/33003648
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7599934
https://doi.org/10.3390/nu12102992
http://www.ncbi.nlm.nih.gov/pubmed/35310539
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8920079
https://doi.org/10.1016/j.jsps.2022.03.006
http://www.ncbi.nlm.nih.gov/pubmed/35055624
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8775640
https://doi.org/10.3390/ijerph19020802

	Abstract
	1. Background
	2. Methods
	2.1. Study Design and Participants
	2.2. Questionnaire
	2.3. Data Analysis

	3. Results
	3.1. Demographic Characteristics
	Table 1

	3.2. COVID-19 Severity and Vaccine
	Table 2

	3.3. COVID-19 Vaccine Hesitancy and People's Perception
	Figure 1
	Figure 2


	4. Discussion
	4.1. Conclusions

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Data Reproducibility: 
	Funding/Support: 
	Informed Consent: 

	References

