
Received: 24 January 2022 | Revised: 26 May 2022 | Accepted: 30 June 2022

DOI: 10.1002/hsr2.744

OR I G I NA L R E S E A R CH

The impact of health status on attitudes toward
COVID‐19 vaccination

Ashraf Mustafa1 | Mohammed Safi2 | Maxwell P. Opoku1 |

Ahmed M. Mohamed1

1Department of Special Education, College of

Education, United Arab Emirates University,

Al Ain, UAE

2Department of Speech and Language

Pathology, College of Medicine and Health

Sciences, United Arab Emirates University,

Al Ain, UAE

Correspondence

Maxwell P. Opoku, Special Education

Department, PO Box 15551, Al Ain, UAE.

Email: Maxwell.p@uaeu.ac.ae

Abstract

Background and Aims: The COVID‐19 outbreak has had an overwhelming effect on

societies' access to essential services. Human‐to‐human transmission facilitates the

spread of the disease, as do other conditions, such as temperature. Individuals with

underlying health conditions are at increased risk of acquiring and suffering the

devastating effects of COVID‐19. Consequently, vaccine manufacturing was

envisaged as a milestone toward “normalizing” the world. While scholarly attention

has focused on attitudes toward vaccination, the relationship between health status

and attitudes toward vaccination is understudied. This study attempted to fill this

knowledge gap by assessing the impact of health status on attitudes toward the

COVID‐19 vaccine.

Methods: We developed a 26‐item questionnaire titled “Attitudes toward COVID‐19

Vaccination Scale” for data collection. A total of 1047 school or university staff

members from 22 countries completed the questionnaire. The data were initially

validated using exploratory factor analysis to determine its structure and subsequently

analyzed using SPSS version 28. Two‐way factorial analysis of variance and multiple

regression analysis were performed to understand the influence of health status on

attitudes toward vaccination.

Results: The results showed a direct effect of health status on attitudes toward

COVID‐19 vaccination, (Step 1; β = 0.11, p = 0.001; Step 2: β = 0.10, p = 0.001). In

Step 2 also, vaccination status (β = 0.22, p = 0.001) and place of residence (β = −0.08,

p = 0.04) also influenced attitudes towards vaccination. Health status also moderated

the relation between attitude and education level (F[3, 1038] = 3.04) of participants.

Conclusion: Results show possible fear and hesitancy toward COVID‐19 vaccination

among those with underlying health conditions. Therefore, expeditious sensitization

programs may be needed to promote the importance of vaccination for developing

resistance against COVID‐19 and vaccine acceptance. However, such initiatives

should target vulnerable groups in society. Policymakers could focus on improving
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sensitization toward COVID‐19 vaccination among those living with underlying

health conditions.
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1 | INTRODUCTION

The novel coronavirus (COVID‐19) disease is caused by the severe

acute respiratory syndrome coronavirus 2,1–3 and is believed to have

been originally transmitted from bat–human; currently, it can be

transmitted from human–human in respiratory droplets. The major

symptoms include, but are not limited to, respiratory difficulties,

fever, cough, and muscle pain.4–8 The ravaging effects of COVID‐19

are widespread, with a high incidence of infection and death in the

Americas, Europe, and South‐East Asia.9–11 According to the World

Health Organization (WHO), as of April 27, 2022, there had been

508,041, 253 confirmed cases of COVID‐19 globally and 6,224,220

deaths9; Europe had 213,498,77 cases and 1,981,928 deaths, while

America confirmed 152,596,113 cases and 2,719,827 deaths.9

Lockdowns and international travel bans restricting population

movement have been eased worldwide. However, the threat of a

fourth wave lingers, and countries are encouraging citizens to adopt

precautionary measures to avert an outbreak.12 Concurrent inter-

ventions, such as social distancing, vaccination, regular hand washing,

and masks, have been widely accepted as measures that curb disease

spread.11

While human‐to‐human transmission has received enormous

attention,13 studies have identified other conditions which contribute

to the spread of COVID‐19 in some countries.13–15 For example, in

Bahrain,16 Brazil,17 China,18 Germany,19 and the United States,20–23

climate conditions and environmental pollution have emerged as

conditions which may facilitate the spread of the disease. For

example, temperature, air quality, humidity, and wind speed correlate

with an increase in COVID‐19 infections; specifically, an exponential

increase in the number of cases as temperatures decrease or

humidity increases. This could suggest that while countries are

establishing protective measures and policies, they must also address

ancillary factors which may facilitate the spread of the disease.

The complexity, myths, misinformation, and euphoria surround-

ing the onset of COVID‐19 and controversies over vaccine

manufacturing cannot be overemphasized. The COVID‐19 pandemic

surprised the world, and health systems or interventions were

developed after disease outbreak. Contemporary discourse is

focused on keeping society safe and guarding against another wave

of infection.14,17,19,20 Governments are easing restrictions while

setting sights on policies to safeguard societies. Indeed, empirical

studies on attitudes toward vaccination, which is believed to boost

the immune system to fight the disease,24–26 are recommended to

provide a snapshot of public opinion concerning vaccine acceptance

readiness. As a psychological construct, attitudes refer to public

perceptions which determine an individual's willingness to accept or

participate in a given phenomenon. Studies on vaccine acceptance

will provide ideas on the level of acceptance and policy direction.

Vaccines are essential in promoting lives and reducing the spread

of the disease.27,28 According to the WHO,9 as of April 2022, over

11 billion vaccines had been administered globally, with 3.3 billion

people estimated to be fully vaccinated. However, the challenge is

that most countries and experts recommend COVID‐19 vaccines

every 6 months as part of the control measures.29 While twice a year

vaccination has been found effective in protecting against infection

and creating immunity against the disease, there are still concerns

regarding whether society will be open to continuing this vaccination

schedule. Among other factors, this concern has provided the

impetus for scholarly research to understand societal attitudes

toward vaccination to direct advocacy and policy.

Studies have been conducted worldwide to understand the

attitudes toward COVID‐19 vaccination.24–26 For instance, in a

Chinese study, Wang et al.26 used a cross‐sectional design to explore

the acceptance of the COVID‐19 vaccine among adult Chinese. The

majority of study participants were willing to accept the vaccine

because they believed it would help prevent the spread of the

disease. The results also showed that males and married couples

were more likely to receive the vaccine, and individuals with a

medically compromised individuals at risk of infection were more

likely to accept vaccination. Furthermore, other factors, such as

vaccine safety and price, could be a barrier to vaccination.

Unfortunately, this study had some limitations in that it was

conducted before developing a breakthrough vaccine, and the study

population was limited to Chinese adults, which could affect the

generalizability of the findings. In a more recent study, Quinaibi

et al.30 compared vaccine hesitancy between Arab‐speaking health

workers and others. While the rate of vaccine acceptance was lower

among Arab health workers, most participants were concerned about

the side effects and safety of the vaccine. However, this finding may

be inaccurate because the authors compared the perspectives at item

level. In contrast, it is more appropriate to aggregate attitude scores

to identify factors that may influence the extent of vaccine

acceptance.

Individuals with underlying health conditions could be at greater

risk of acquiring COVID‐19.4–8,31–35 For example, the review by Al‐

Quteimat et al.4 found that patients with cancer were susceptible to

COVID‐19, severe complications, and risk of dying from cancer.

Ehmsen et al.7 reported that patients with cancer were more

prone to COVID and had worse prognoses. This was attributed

to the underlying cancer condition that led to immunosuppression.
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In addition, Sinha and Kundu36 noted that acquisition of COVID‐19

by patients with cancer could enhance the progression of the disease,

while Farooque et al.8 reported a higher mortality among patients

with solid tumors compared to the general population. The

psychological impact of COVID‐19, in the form of anxiety, fear,

stress, and distress, on the general population and affected

individuals has been noted, with a call for increased attention to

enhancing the population's well‐being.37–41 While these studies may

provide a useful guide for policy development, they do not provide

information concerning the influence of health status on COVID‐19

vaccination uptake. Most importantly, the risk of disease for

individuals with underlying health conditions supports the need to

study the effects of health status on attitudes toward vaccination.

The outbreak of COVID‐19 has had a devastating impact on

education, with most schools closing down or adopting online

learning. Indeed, empirical evidence has been at the heart of

prevention and protective measures.24–27 Unfortunately, such

scholarly debate is yet to be extended to the influence of health

status on attitude towards vaccination. To fill the scholarly gap, this

study attempted to understand the impact of health status on

attitudes towards vaccination. With the advent of COVID‐19

vaccines, schools are slowly embracing the idea of a hybrid system

of education. However, vaccines are recommended for school staff

and adult students to protect lives and prevent disease spread. In

view of this, the target population for this study was individuals

working at all levels of education (primary, secondary, and university).

The following questions guided the study reported here:

1. Do available vaccine types in a given context influence school and

university staff attitudes toward COVID‐19 vaccination?

2. Does the health status of school and university staff impact their

attitudes toward acceptance of the COVID‐19 vaccine?

3. Will health status and type of vaccine influence the school and

university staff attitudes toward vaccination?

2 | METHODS

2.1 | Study participants

To develop a snapshot of the impact of health status on school and

university staff attitudes toward vaccination, potential participants

were recruited from different countries. The inclusion criteria for the

study were as follows: (a) school or university staff; (b) internet access

to complete the questionnaire; (c) older than 18 years of age; and (d)

provided consent to participate in the study.

The online link to the questionnaire was shared on social media

platforms such as Facebook, WhatsApp, and LinkedIn and sent

directly to the personal email addresses of staff, who could forward it

to colleagues. A total of 1067 participants completed the online

questionnaire. We grouped the participants based on continent to

improve understanding of the findings. However, only few data were

collected from North and South America; therefore, we decided to

delete those entries, leaving 1047 responses from 22 countries for

consideration in this study.

2.2 | Instrument

This study was guided by a cross‐sectional design, which is usually

conducted to understand the perspective of a section of the

population about a given phenomenon at a point in time. Amidst

the current wave of COVID‐19 and its impact on the education

system, it was appropriate to focus on COVID‐19 vaccine uptake

among school staff. This would provide a snapshot of how school and

university staff are embracing the COVID‐19 vaccine.

To have a comprehensive understanding of the attitudes toward

vaccination, a quantitative approach for this study was deemed

appropriate to enable the collection of a large amount of data. Since

there was a need for a comprehensive tool to capture the key issues

concerning attitudes toward COVID‐19 vaccination, we developed a

new tool known as “Attitudes toward COVID‐19 Vaccination Scale”

(ACVS). The scale was validated by factor analysis.

The tool used for data collection consisted of two sections. The

first section consisted of demographic variables, which included the

following: gender, age, education level, place of residence, health

status, vaccine type available, COVID‐19 acquisition status, and

vaccination status.

The second section consisted of the ACVS, which contained

27 items anchored on a 5‐point Likert scale, ranging from 1 (do not

agree) to 5 (strongly agree). The instrument was validated by

exploratory factor analysis (SPSS version 28) to determine the factor

structure (Table 1). The correlation matrix revealed many coefficients

of at least 0.30. The Kaiser–Meyer–Olkin value was 0.94, and

Bartlett's test of sphericity was significant (p = 0.001).

Principal component analysis revealed the presence of four

components with eigenvalues exceeding 1, explaining 40%, 8%, 6%,

and 4% of the variance. However, the scree plot showed a two‐clear

break, explaining the retention of two‐factor components. The two‐

factor structure explained 48% of the cumulative variance in

attitudes. This informed the decision to retain the two‐factor

structure of the ACVS. While six items loaded with a value of at

least 0.30 on Factor I, which was referred to as Opinion toward

Vaccination Scale (OVS), 20 items loaded on Factor II, which was

referred to as Perceived Hesitancy Scale (PHS). Unfortunately, there

was no loading on one item, and thus, that item was deleted.

Overall, the ACVS was deemed as having 26 items with two

factors, namely, OVS (n = 6) and PHS (n = 20). While three items were

positively worded (in the OVS), the remaining 23 were negatively

worded (in the PHS). During analysis, the negatively worded

statements were reverse coded.

The mean score, the sum mean divided by number of items, was

computed for this study. On the OVS, a mean score of at least three

was interpreted as a favorable opinion toward vaccination. Further-

more, on ACVS and PHS, a mean score of ≤3 was interpreted as more

favorable and less hesitant to receive vaccination, respectively.
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Computation of the reliability of the scale using Cronbach alpha

yielded the following psychometric properties: ACVS (0.90), OVS

(0.93), and PHS (0.76).

2.3 | Procedure

The Social Sciences Ethics Committee at United Arab Emirates

University approved this study (approval number ERS_2021_7322).

Due to the current wave of COVID‐19, the online platform Google

Forms was used for data collection. An information statement about

the study and links to the questionnaire were emailed to institutional

heads to forward to members of their staff. Weekly reminders were

sent to institutional heads and other individuals to encourage

participation. Social media platforms such as WhatsApp, Facebook,

LinkedIn, Instagram, and Twitter were used to conduct a digital

campaign targeting a convenience sample in several countries

worldwide. Additionally, research team members shared the study

information statement and link to Google Forms on their social media

platforms. English and Arabic versions of the questionnaire were

used for data collection between April and June 2021. Data were

collected anonymously, and no personal information about

TABLE 1 Summary of loadings on Attitudes toward COVID Vaccination Scale

S. no. Items Factor I Factor II

1 In my opinion, COVID‐19 vaccine protects me against COVID‐19 disease 0.58

2 In my opinion, to return to physical face‐to‐face teaching, it is important for
teachers and instructors to be vaccinated against COVID‐19

0.83

3 In my opinion, to return to physical face‐to‐face teaching, it is important for

students to be vaccinated against COVID‐19
0.73

4 In my opinion, I am afraid of the unknown side effects 0.72

5 In my opinion, researchers did not have enough time to test vaccine safety 0.74

6 In my opinion, vaccine production was rushed 0.69

7 In my opinion, I do not trust the healthcare policies in my area 0.56

8 In my opinion, the studies did not involve enough participants 0.72

9 In my opinion, there is no value for the vaccine because of the new strains 0.42

10 In my opinion, I do not trust company studies 0.33

11 In my opinion, there are no published studies on vaccines 0.67

12 In my opinion, the COVID‐19 pandemic is exaggerated to benefit pharma .69

13 In my opinion, most infected people recover 0.43

14 In my opinion, vaccine immunity is short 0.74

15 In my opinion, vaccines irreversibly alter DNA 0.72

16 In my opinion, I am afraid/worried of the side effects mentioned in studies or media 0.62

17 In my opinion, the coronavirus, as well as the vaccine, are a conspiracy 0.61

18 In my opinion, the vaccine can cause COVID‐19 0.39

19 In my opinion, the vaccine may cause death 0.60

20 In my opinion, the vaccines were not tested in my area (ethnicity) 0.37

21 In my opinion, the infection rate is decreasing in my area 0.60

22 In my opinion, I do not believe in vaccines in general 0.60

23 In my opinion, most vaccinated people had side effects 0.54

24 In my opinion, most people already had COVID‐19 0.60

25 In my opinion, vaccines contain aluminium 0.62

26 In my opinion, I may get COVID‐19 after the vaccine 0.40

27 In my opinion, the vaccine is not available in my area

Note: Factor I = Opinion toward Vaccination Scale; Factor II = Perceived Hesitancy Scale.
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participants was collected. Informed consent was obtained from each

participant before they took part in the study. Neither reimburse-

ment nor financial rewards were given to study participants.

2.4 | Data analysis

After 3 months, the online platform was locked to avoid further

completion of the questionnaire, and the data was transferred to

Microsoft Excel for screening. Afterward, the data were transferred

to Statistical Package for Social Science version 28 (SPSS) for further

analysis. Since the data were normally distributed, the research team

used parametric tests to answer the research questions.

To answer research questions 1 and 2, a two‐way analysis of

variance (ANOVA) was used to understand the moderation effect of

available vaccine type and health status on other demographic

variables and attitudes toward vaccination. Levene's test was used to

assess the homogeneity of variance. Interaction effects were

assumed on a two‐tailed significance test levels (p < 0.05 or

p < 0.01). Moreover, the weight of each result was assessed using

the effect size, which was interpreted as follows: small (0.01–0.05),

moderate (0.06–0.09), and large (≥0.1).42

To answer research question 3, hierarchical multiple regression

was computed to assess whether vaccine type and health status

would directly influence attitudes toward vaccination. Vaccine type

and health status were entered, and other demographic variables

were added to the model in Step 2. Predictions were assumed on

two‐tailed significance test levels (p < 0.05 or p < 0.01). The following

checks were made to ensure that the data met the following

assumptions: homogeneity of variance, homoscedasticity, and

multicollinearity.42

3 | RESULTS

Table 2 summarizes the demographic characteristics of study

participants. A total of 1047 participants from three continents

working in schools and universities took part in this study, of which

68% were female and 32% were male. Participants were divided into

four groups based on years of age as follows: 18–25 (15%); 26–35

(41%); 36–45 (32%); and ≥46 (12%) years old. Regarding educational

qualification, 45% of participants had a high school qualification, 24%

had a bachelor's degree, and 6% had a master's degree or above (see

Table 1).

3.1 | Interaction effect of vaccine type on attitudes

A two‐way between‐groups ANOVA test was conducted to explore

whether available vaccine type in a given context would moderate

the relationship between other variables and attitudes (Table 3). First,

there was an interaction effect between vaccine type and age on the

opinion about vaccination only (F[6, 1033] = 3.24, p = 0.004, small

effect size, partial η2 = 0.02). Post‐hoc comparison using Tukey's hon-

estly significant difference (HSD) test found no difference between

the participants.

Second, there were interaction effects of available vaccine and sex

on perceived hesitancy (F[2, 1039] = 5.83, p = 0.003, partial η2 = 0.01)

and attitudes toward vaccination (F[2, 103] = 4.84, p = 0.008, partial

η2 = 0.009). The results of the mean score showed that females were

less hesitant and more positive toward vaccination than males.

Third, available vaccine moderated the relationship between

educational qualification of participants and opinion (F[6, 1033] = 2.25,

TABLE 2 Demographic characteristics of study participants

Demographics Frequency Percentage (%)

Sex

Male 338 32

Female 709 68

Age

18–25 159 15

26–35 426 41

36–45 337 32

46 years and above 125 12

Qualification

High school 467 45

Certificate 262 25

Bachelor's degree 259 24

Master's degree or above 59 6

Place of residence

Africa 209 20

Asia 688 66

Europe 150 14

Health status

Very healthy 296 28

Minor/chronic health issues 851 72

COVID‐19 acquisition status

Yes 173 17

No 874 83

Vaccination status

Already vaccinated 639 61

Not yet but intend to 278 26

Not yet and won't 130 13

Vaccine available in my area (n = 1045)

Western vaccine 474 45

Non‐western vaccine 382 37

Both 189 18
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p = 0.04, partial η2 = 0.01), perceived hesitancy (F[6, 1033] = 9.33,

p = 0.001, with a moderate effect size, partial η2 = 0.05), and attitudes

toward vaccination (F[6, 1033] = 7.87, p = 0.001, partial η2 = 0.04). Post‐

hoc comparison using Tukey's HSD test showed that participants with

higher education levels were more likely to be less hesitant and positive

toward receiving the vaccine than those with lower education levels.

Fourth, there was interaction effect between vaccine type and

place of residence on perceived hesitancy (F[3, 1037] = 5.22,

p = 0.001, partial η2 = 0.02) and attitudes (F[3, 1037] = 3.78,

p = 0.01, partial η2 = 0.01). Post‐hoc comparison using Tukey's HSD

test showed a significant difference among participants, with those in

Africa more hesitant and less positive toward vaccination than their

counterparts in Asia and Europe.

There was also interaction effect of vaccine type available and

health status on opinion toward vaccination only (F[3, 1037] = 2.56,

p = 0.05, partial η2 = 0.007). Similarly, there was interaction effect of

vaccine type on COVID‐19 acquisition status and opinion toward

vaccination only (F[2, 1039] = 6.15, p = 0.002, partial η2 = 0.01). In

terms of health status, the mean score showed that those with

minor/chronic health issues had a more positive opinion toward

vaccination than those without health issues. Related to this, those

who had been diagnosed with COVID‐19 had a more positive opinion

about vaccination than those who indicated otherwise.

Furthermore, there was interaction effect between vaccine type

and vaccination status on perceived hesitancy (F[4, 1036] = 3.13,

p = 0.01, partial η2 = 0.01) and attitudes toward vaccination (F[4,

1036] = 3.01, p = 0.02, partial η2 = 0.01). Post‐hoc comparison using

Tukey's HSD test showed that those who had been vaccinated and

intended to be vaccinated were less hesitant and more positive on

vaccination than those who indicated they did not intend to

vaccinate.

3.2 | Impact of health status on attitudes

Table 4 summarizes the results of a two‐way ANOVA test performed

to ascertain the relationship between the interaction effect of health

status and attitudes toward vaccination. First, there was interaction

effect of health status on age and opinion toward vaccination only (F[3,

1038] = 8.26, p = 0.001, partial η2 = 0.02). Post‐hoc comparison using

Tukey's HSD test showed no relationship between the participants.

Second, there was interaction effect of health status and

education qualification on perceived hesitancy (F[3, 1038] = 3.43,

p = 0.02, partial η2 = 0.01) and overall attitudes toward vaccination

(F[3, 1038] = 3.04, partial η2 = 0.009). Post‐hoc comparison using

Tukey's HSD test showed that those with lower educational levels

were more hesitant and appeared to have negative attitudes toward

vaccination than those with higher education levels.

Third, there was interaction effect of health status on place of

residence on opinion toward vaccination only (F[3, 1042] = 5.44,

p = 0.02, partial η2 = 0.005). Post‐hoc comparison using Tukey's HSD

test showed that those who indicated they were residing in Africa

were less positive on opinion than those who indicated otherwise.

Fourth, there was interaction effect of health status on COVID‐19

acquisition status and perceived hesitancy (F[1, 1042] = 40.67, p=0.001,

partial η2 = 0.04) and attitudes (F[1, 1042] = 36.28, p=0.001, partial

η2 = 0.03). The mean score showed that on perceived hesitancy, those

who had been diagnosed with COVID‐19 were less hesitant toward

vaccination than those who had not been diagnosed. However, on

TABLE 3 Interaction effect of Available Vaccine Type on
Attitudes

Variable df MS F p η2

Vaccine available × age

OVS 6 46.01 3.24 0.004** 0.02

PHS 6 573.32 1.93 0.07 0.01

ACVS 6 647.59 1.88 0.08 0.01

Vaccine available × gender

OVS 2 34.96 2.45 0.09 0.005

PHS 2 1757.26 5.83 0.003** 0.01

ACVS 2 1705.06 4.84 0.008** 0.009

Vaccine available × qualification

OVS 6 32.01 2.25 0.04* 0.01

PHS 6 2681.37 9.33 0.001** 0.05

ACVS 6 2642.46 7.87 0.001** 0.04

Vaccine available × place of
residence

OVS 3 10.31 0.73 0.53 0.002

PHS 3 1433.67 5.22 0.001* 0.02

ACVS 3 1228.62 3.78 0.01* 0.01

Vaccine available × health
status

OVS 2 53.97 3.77 0.02* 0.007

PHS 2 713.63 2.37 0.09 0.005

ACVS 2 479.78 1.37 0.26 0.003

Vaccine available × COVID‐19
acquisition status

OVS 2 87.56 6.15 0.002** 0.01

PHS 2 201.65 0.661 0.52 0.001

ACVS 2 283.83 0.80 0.45 0.002

Vaccine available × vaccination
status

OVS 4 23.38 1.78 0.13 0.007

PHS 4 835.97 3.13 0.01** 0.01

ACVS 4 976.33 3.01 0.02* 0.01

Abbreviations: ACVS, Attitude toward COVID‐19 Vaccination Scale; df,

degree of freedom; MS, mean squares; OVS, Opinion toward Vaccination
Scale; PHS, Perceived Hesitancy Scale.

*p < 0.05; **p < 0.01.
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overall attitudes, those who had acquired COVID‐19 were less positive

toward vaccination than those who indicated otherwise.

Last, there was interaction effect of health status on vaccination

status and opinion only (F[2, 1040] = 5.02, p = 0.007, partial η2 = 0.01).

Post‐hoc comparison showed a difference between vaccinated

participants and participants who did not intend to be vaccinated,

with the former having a more unfavorable opinion than the latter.

3.3 | Influence of health status and vaccine type on
attitudes

A hierarchical multiple regression analysis was performed to assess

the influence of health status and available vaccination type on

attitudes toward overall vaccination while controlling for other

demographics (Table 5). In Step 1, health status and vaccination type

were entered in the model. The two variables made a significant

contribution of only 2% in the variance in attitudes, (F[2,

1041] = 7.05, p = 0.001). However, only health status (β = 0.11,

p = 0.001) made a significant contribution to the variance in attitudes.

In Step 2, the addition of six demographic variables contributed

9% to the variance in attitudes. The overall model contributed 11% to

the variance in attitudes (F[8, 1034] = 13.34, p = 0.001). In the second

model, the largest contribution of the variance was vaccination status

(β = 0.22, p = 0.001). Once again, health status (β = 0.10, p = 0.001)

made a significant contribution to the variance in attitudes. Also,

place of residence made a significant contribution to the variance in

attitudes.

4 | DISCUSSION

Global efforts are underway to encourage COVID‐19 vaccination

every 6 months in an attempt to boost the immune system. In this

study, we aimed to understand the impact of individual health status

on attitudes toward COVID‐19 vaccination. Our results show that

health status could possibly impact attitudes toward receiving or not

receiving the vaccine, and that health status was a significant

contributor to the variance in attitudes toward vaccination. These

results appear to suggest that healthier individuals would be more

inclined to accept the COVID‐19 vaccine. Conversely, unfavorable

attitudes toward receiving the vaccine could increase as individual

health deteriorates. The intricate relationship between underlying

health conditions and COVID‐19 infection has been reported in many

studies.31–35 Furthermore, individuals with underlying conditions

diagnosed with COVID‐19 are more likely to die or suffer harsh

TABLE 4 Interaction effect of health status on attitudes

Variable df MS F p η2

Health status × age

OVS 3 116.51 8.26 0.001* 0.02

PHS 3 123.64 0.42 0.74 0.001

ACVS 3 343.23 0.57 0.63 0.002

Health status × gender

OVS 1 50.44 3.53 0.06 0.003

PHS 1 21.59 0.07 0.79 0.001

ACVS 1 6.03 0.02 0.90 0.001

Health status × qualification

OVS 3 14.55 1.02 0.38 0.003

PHS 3 1014.06 3.43 0.02** 0.01

ACVS 3 1042.32 3.04 0.03** 0.009

Health status × place of residence

OVS 1 78.07 5.44 0.02** 0.005

PHS 1 920.27 3.09 0.08 0.003

ACVS 1 462.27 1.33 0.25 0.001

Health status × COVID‐19 acquisition status

OVS 1 4.62 0.32 0.57 0.001

PHS 1 11857.51 40.67 0.001* 0.04

ACVS 1 12330.28 36.28 0.001* 0.03

Health status × vaccination status

OVS 2 65.61 5.02 0.007* 0.01

PHS 2 740.96 2.78 0.06 0.005

ACVS 2 699.46 2.16 0.12 0.004

Abbreviations: ACVS, Attitude toward COVID‐19 Vaccination Scale;
df, degree of freedom; MS, mean squares; OVS, Opinion toward
Vaccination Scale; PHS, Perceived Hesitancy Scale.

*p < 0.01; **p < 0.05.

TABLE 5 Summary of hierarchical multiple regression results

Category B β t p

Step 1

Health status 4.45 0.11 3.43 0.001*

Vaccination available 0.96 0.04 1.23 0.22

Step 2

Health status 4.07 0.10 3.26 0.001*

Vaccination available 0.25 0.01 0.32 0.75

Age −0.83 −0.04 −1.25 0.21

Gender −0.52 −0.01 −0.39 0.70

Place of residence −2.67 −0.08 −2.10 0.04**

Qualification −0.48 −0.02 −0.70 0.48

COVID‐19 acquisition status 0.73 0.01 0.48 0.63

Vaccination status 5.98 0.22 6.53 0.001*

*p < 0.01; **p < 0.05.
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consequences.8 Unfortunately, our findings show that individuals at

higher risk of worse outcomes may have unfavorable attitudes

toward vaccination. This pattern could be attributed to fears about

the efficacy of the COVID‐19 vaccine or its potential to weaken the

immune system; thus, the result may be that only the healthiest

population is more favorable toward receiving the vaccine. To control

the spread of COVID‐19, the world requires support for vaccine

development from the healthy population. Vaccines have helped

society return partly to normal, and such gains cannot be

compromised. This potentially calls for more global education toward

easing fears and encouraging individuals, especially those with

underlying health conditions, to accept COVID‐19 vaccination.

The moderation effects of health status and vaccine type on

vaccination status present an interesting trend. For example,

concerning health status, those who had received the vaccine were

more likely to have an unfavorable opinion than those who had not

been vaccinated. In addition, concerning vaccine type and vaccination

status, those who had been vaccinated and those who intended to

receive the vaccine were less hesitant and had more positive

attitudes. It appears that individuals who had received the vaccine

were not too concerned about where the vaccine was manufactured

and were interested in taking them to boost their immune system.

Likely, individuals who were vaccinated or planned to do so

understood the usefulness of the vaccines and committed toward

receiving them. Conversely, the identified trend between health

status and vaccination status could be attributed to the experience of

individuals who were vaccinated and probably had a health condition,

since it is possible that those with health conditions were going

through relapse, side effects, or worsening of the health condition

after vaccination. It is evident that those with health condition are

more likely to acquire COVID‐19 as well as experience the

devastating impact of the disease.31–35 It is important for interna-

tional organizations such as theWHO to take the lead in investigating

some of the health effects of the vaccine, which could inform

remediation strategies. This probably calls for more qualitative

studies to gather in‐depth information about the experiences of

individuals with chronic health problems who received the vaccine.

Individual vaccination status had a direct effect on attitudes

toward vaccination. Specifically, individuals who had received the

vaccine appear to be more receptive toward vaccination. The effect

of COVID‐19 on many aspects of society cannot be overemphasized.

The availability of the vaccine should serve as a relief to humanity;

however, there has been much discourse on the efficacy of the

vaccine and deliberations about its side effects.43,44 In countries such

as Australia, United Kingdom, and United States of America,

conspiracy theories conjecture that the COVID‐19 vaccine has been

developed to annihilate the global population. The findings in this

study show that vaccinated individual had positive attitudes toward

the vaccine, as it may enhance their immune system and protect

them from suffering the effects of COVID‐19. There could be

comparative studies to understand the accounts of individuals who

acquired the disease after vaccination and those who acquired the

disease without being vaccinated. This study shows that vaccinated

individuals may have positive experiences. This could be at the

frontline of public advocacy and sharing positive stories to the

general populace to change the minds of those who might have

bought into the conspiracy theories.

The continent of residence provided useful insight into partici-

pants' attitudes toward the vaccines. With respect to the interaction

effect of vaccine type and health status, participants in Africa

appeared to be more hesitant, have an unfavorable opinion, and

generally held a negative attitude toward vaccination. This is

probably not surprising because of the underlying poor health

systems in Africa.44 Potentially, African countries seemed not to

have the financial muscle or technology to develop their own

vaccines.45,46 This appears to have led to a situation where less

people have been vaccinated in Africa compared to Asia and Europe.

WHO appears to be working toward ensuring equitable access to the

vaccine for all47; however, the vaccine supply in Africa appears to be

limited and, thus, not accessible to all persons. The unavailability of

the vaccine in Africa appears to have contributed to limited public

education about the importance of the vaccine to the larger

populace. It appears that Africa is lagging when it comes to vaccine

availability and public sensitization about mass vaccination. This

finding may imply that even in advanced countries, some geographic

areas, such as hard to reach communities or areas with a high

population of people with low socioeconomic status, may struggle to

make the vaccine available to its people. It is probably exigent for

WHO to expedite efforts toward working with governments to make

the vaccine available to the people in Africa and similar situations.

The availability and expedition of public education on the vaccine

could help change public perception and enhance public confidence

toward receiving the COVID‐19 vaccine.

The individual level of education appears to have an impact on

attitudes toward vaccination. Regardless of health status or the

vaccine type available in a given context, individuals' education level

could play a fundamental role on whether or not they would accept

the vaccine. The results of this study seem to show that the more

educated the individual, the more likely they would have positive

attitudes toward the vaccine. This is probably expected because

educated persons may read about the disease and the vaccines

available in their environment. Once they are convinced about the

efficacy of the vaccines, they might be in a good position to accept the

vaccine. However, the findings present a new challenge for govern-

ments and public health officials with respect to expediting public

education. It may be fair to postulate that the lower the education level

of individuals, the more they may hold erroneous perceptions and be

more hesitant toward receiving the vaccine. This could be the result of

limited understanding of the science and potency of the vaccine, as

well as misinformation and acceptance of proposed theories. This

group may also be susceptible to misinformation from antivaccination

groups. In places such as Africa and similar situations where a

significant number of the population is under‐educated,45 there is the

need for the WHO and governments to demonstrate a commitment

toward a more targeted education and intense advocacy to change

public perception and encourage vaccine uptake.
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4.1 | Study limitations

The findings of this study should be interpreted with caution because

of a number of limitations. First, the trends reported here were based

on self‐reports from the participants. It was beyond the scope of the

study to verify whether participants had been vaccinated, had health

conditions, or had acquired COVID‐19. Since the links were shared

with individuals on social media platforms, it is possible that

individuals who did not meet the inclusion criteria participated in

the study. Second, although the study attempted to develop a global

understanding of attitudes toward COVID‐19 vaccination, there were

very few participants from the Americas. The few who completed the

survey from Canada and the United States of America were deleted,

as they were insufficient for any useful comparison. Also, the views

of participants who took part in this study do not reflect the views of

all persons living in the respective countries. Indeed, the participants

from over 22 countries have given useful baseline information with

respect to the factors that might impact vaccine uptake among staff

at schools and universities. Third, similar to quantitative studies, deep

insights into the experiences of participants could not be reported

here. Specifically, the experiences of participants with underlying

health conditions after taking the vaccine need to be studied to

provide first‐hand information to policymakers. It is important for

future qualitative studies to document or compare the experiences of

persons who had received the vaccine and those who did not receive

the vaccine and recovered from the disease. Overall, this study has

used a standard survey tool to study the impact of health status on

attitudes toward COVID‐19 vaccines.

5 | CONCLUSION AND STUDY
IMPLICATIONS

In the study reported here, an attempt was made to understand the

effect of health status on attitudes toward COVID‐19 vaccines.

Drawing on participants from a school context, the results showed

that the health status of individuals could play a pivotal role in

efforts toward promoting COVID‐19 vaccination. It appears

healthier individuals would be more willing to accept the vaccine

than those who have minor or chronic health conditions. Further-

more, vaccinated individuals appear to be more receptive toward

the vaccine than those who were yet to receive the vaccine.

Moreover, it emerged that vaccine acceptance was more likely in

individuals with higher education levels. Further, the participants

from Africa appeared to be less receptive, more hesitant, and held

an unfavorable disposition toward the vaccines. The emergence of

COVID‐19 has negatively affected the way of life and communities.

The human, economic and human cost of COVID‐19 cannot be

quantified. In view of this, governments and international organiza-

tions could partner or work together to promote uptake of the

vaccine.

These findings appear to provide useful guidelines on ways

through which countries and international bodies such as the WHO

could expedite and support advocacy toward vaccination. First,

government and international organizations need to adopt a more

targeted vaccination campaign in countries and certain geographical

areas. Public education toward vaccination could target individuals

with underlying health conditions, such as cancer, and multiple

disabilities, as they might have concerns about taking the vaccine.

The education could center on the side effects and benefits of the

vaccine for the individual. This could help vulnerable groups develop

an understanding of the vaccine and possibly culminate in changing

their attitudes and enable them to accept the vaccine. Second, there

appears to be inequity and less public education toward the

vaccination in Africa and similar locations. This probably underscores

the need for theWHO to partner with governments as part of efforts

toward promoting vaccination in communities. Third, public advocacy

and education could target individuals living in deprived communities,

who may be at risk of a low‐level education. This is because

education level appears to influence attitudes toward vaccination and

thus, the need for more target education in deprived areas. The world

is gradually easing back to normal; however, the threat of COVID still

lingers. Deliberate efforts such as discussed above could help

individuals globally to accept the COVID vaccine to protect

themselves and others in society.

AUTHOR CONTRIBUTIONS

Ashraf Mustafa: conceptualization; data curation; formal analysis;

investigation; methodology; project administration; writing – original

draft; writing – review and editing. Mohammed Safi: conceptualization;

data curation; formal analysis; methodology; project administration;

software; writing – original draft; writing – review and editing. Maxwell

P. Opoku: conceptualization; data curation; formal analysis; investigation;

methodology; project administration; resources; writing – original draft;

writing – review and editing. Ahmed M. Hamdan: conceptualization; data

curation; formal analysis; methodology; writing – original draft; writing –

review and editing.

ACKNOWLEDGMENTS

The authors would like to thank all participants who took part in this

study. Our heartfelt gratitude goes to the research office of United

Arab Emirates University who facilitated the data collection process.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available from the

corresponding author upon reasonable request.

ETHICS STATEMENT

The present study received ethical approval from the Human

Research Committee at United Arab Emirates University. All authors

signed informed consent before taking part in this study. All authors

have read and approved the final version of the manuscript

(corresponding author) had full access to all of the data in this study

MUSTAFA ET AL. | 9 of 11



and takes complete responsibility for the integrity of the data and the

accuracy of the data analysis.

TRANSPARENCY STATEMENT

The corresponding author affirms that this manuscript is an honest,

accurate, and transparent account of the study being reported; that

no important aspects of the study have been omitted; and that any

discrepancies from the study as planned (and, if relevant, registered)

have been explained.

ORCID

Mohammed Safi http://orcid.org/0000-0003-3451-3894

Maxwell P. Opoku http://orcid.org/0000-0001-7620-0007

REFERENCES

1. Ciotti M, Ciccozzi M, Terrinoni A, et al. The COVID‐19 pandemic.
Crit Rev Clin Lab Sci. 2020;57(6):365‐388. doi:10.1080/10408363.
2020.1783198

2. Dong L, Bouey J. Public mental health crisis during COVID‐19
pandemic, China. Emerg Infect Dis. 2020;26(7):1616‐1618. doi:10.
3201/eid2607.200407

3. Lone SA, Ahmad A. COVID‐19 pandemic—an African perspective.
Emerg Microbes Infect. 2020;9(1):1300‐1308. doi:10.1080/

22221751.2020.1775132
4. Al‐Quteimat OM, Amer AM. The impact of the COVID‐19 pandemic

on cancer patients. Am J Clin Oncol. 2020;43:1‐4. doi:10.1097/COC.
0000000000000712

5. Al‐Shamsi HO, AlhazzaniW, Alhuraiji A, et al. A practical approach to the

management of cancer patients during the novel coronavirus disease
2019 (COVID‐19) pandemic: an international collaborative group.
Oncologist. 2020;25(6):e936. doi:10.1634/theoncologist.2020-0213

6. Bakouny Z, Hawley JE, Choueiri TK, et al. COVID‐19 and cancer:
current challenges and perspectives. Cancer Cell. 2020;38(5):

629‐646. doi:10.1016/j.ccell.2020.09.018
7. Ehmsen S, Asmussen A, Jeppesen SS, et al. Antibody and T cell

immune responses following mRNA COVID‐19 vaccination in
patients with cancer. Cancer Cell. 2021;39(8):1034‐1036. doi:10.

1016/j.ccell.2021.07.016
8. Farooque I, Farooque U, Karimi S, et al. Clinical presentations and

outcomes of coronavirus disease 2019 in patients with solid tumors.
Cureus. 2021;13(6):1‐9. doi:10.7759/cureus.15452

9. WHO. WHO COVID Dashboard. Geneva: WHO; 2020.

10. Chowell G, Mizumoto K. The COVID‐19 pandemic in the USA: what
might we expect. Lancet. 2020;395(10230):1093‐1094. doi:10.
1016/S0140-6736(20)30743-1

11. Omer SB, Malani P, Del Rio C. The COVID‐19 pandemic in the US: a
clinical update. JAMA. 2020;323(18):1767‐1768.

12. Mohapatra RK, Tiwari R, Sarangi AK, et al. Twin combination of

Omicron and Delta variant triggering a Tsunami wave of ever high
surges in COVID‐19 cases: a challenging global threat with a special
focus on Indian sub‐continent. J Med Virol. 2022;94(5):1761‐1765.
doi:10.1002/jmv.27585

13. Bashir MF, Ma B, Shahzad L. A brief review of socio‐economic and
environmental impact of Covid‐19. Air Qual Atmos Health.
2020;13(12):1403‐1409. doi:10.1007/s11869-020-00894-8

14. Rendana M. Impact of the wind conditions on COVID‐19 pandemic:

a new insight for direction of the spread of the virus. Urban Clim.
2020;34:100680. doi:10.1016/j.uclim.2020.100680

15. Rosario DK, Mutz YS, Bernardes PC, et al. Relationship between
COVID‐19 and weather: case study in a tropical country. Int J Hyg

Environ Health. 2020;229:113587. doi:10.1016/j.ijheh.2020.113587

16. Qaid A, Bashir MF, Remaz Ossen D, et al. Long‐term statistical
assessment of meteorological indicators and COVID‐19 outbreak in
hot and arid climate, Bahrain. Environ Sci Pollut Res. 2022;29(1):
1106‐1116. doi:10.1007/s11356-021-15433-w

17. Auler AC, Cássaro FAM, Da Silva VO, et al. Evidence that high
temperatures and intermediate relative humidity might favor the
spread of COVID‐19 in tropical climate: a case study for the most
affected Brazilian cities. Sci Total Environ. 2020;729:139090. doi:10.
1016/j.scitotenv.2020.139090

18. Lin C, Lau AK, Fung JC, et al. A mechanism‐based parameterisation
scheme to investigate the association between transmission rate of
COVID‐19 and meteorological factors on plains in China. Sci Total
Environ. 2020;737:140348. doi:10.1016/j.scitotenv.2020.140348

19. Bashir MF, Benghoul M, Numan U, et al. Environmental pollution and

COVID‐19 outbreak: insights from Germany. Air Qual Atmos Health.
2020;13(11):1385‐1394. doi:10.1007/s11869-020-00893-9

20. Bashir MF, Jiang B, Komal B, et al. Correlation between environ-
mental pollution indicators and COVID‐19 pandemic: a brief study in
Californian context. Environ Res. 2020;2020(187):109652. doi:10.

1016/j.envres.2020.109652
21. Bashir MF, Ma B, Komal B, et al. Correlation between climate

indicators and COVID‐19 pandemic in New York, USA. Sci Total
Environ. 2020;728:1‐4. doi:10.1016/j.scitotenv.2020.138835

22. Doğan B, Jebli MB, Shahzad K, et al. Investigating the effects of
meteorological parameters on COVID‐19: case study of New Jersey,
United States. Environ Res. 2020;191(1‐9):110148. doi:10.1016/j.
envres.2020.110148

23. Fareed Z, Bashir MF, Bilal SS. Investigating the co‐movement nexus

between air quality, temperature, and COVID‐19 in California:
implications for public health. Front Public Health. 2021;9:815248.
doi:10.3389/fpubh.2021.815248

24. Noushad M, Nassani MZ, Alsalhani AB, et al. COVID‐19 vaccine
intention among healthcare workers in Saudi Arabia: a cross‐
sectional survey. Vaccines. 2021;9(8):835.

25. Noushad M, Nassani MZ, Koppolu P, et al. Predictors of COVID‐19
vaccine intention among the Saudi Arabian population: a cross‐
sectional survey. Vaccines. 2021;9:892. doi:10.3390/vaccines9080892

26. Wang J, Jing R, Lai X, et al. Acceptance of COVID‐19 vaccination

during the COVID‐19 pandemic in China. Vaccines. 2020;8(3):482.
doi:10.3390/vaccines8030482

27. Evans SJ, Jewell NP. Vaccine effectiveness studies in the field.
N Engl J Med. 2021;385(7):650‐651.

28. Nunes B, Rodrigues AP, Kislaya I, et al. mRNA vaccine effectiveness
against COVID‐19‐related hospitalisations and deaths in older

adults: a cohort study based on data linkage of national health
registries in Portugal, February to August 2021. Euro Surveill.
2021;26(38):2100833.

29. Levin EG, Lustig Y, Cohen C, et al. Waning immune humoral
response to BNT162b2 Covid‐19 vaccine over 6 months. N Engl J

Med. 2021;385(24):e84.
30. Qunaibi E, Basheti I, Soudy M, Sultan I. Hesitancy of Arab healthcare

workers towards COVID‐19 vaccination: a large‐scale multinational
study. Vaccines. 2021;9(5):446.

31. Liang W, Guan W, Chen R, et al. Cancer patients in SARS‐CoV‐2
infection: a nationwide analysis in China. Lancet Oncol. 2020;21(3):
335‐337. doi:10.1016/S1470-2045(20)30096-6

32. Muniyappa R, Gubbi S. COVID‐19 pandemic, coronaviruses, and
diabetes mellitus. Am J Physiol Endocrinol Metab. 2020;318(5):
E736‐E741. doi:10.1152/ajpendo.00124.2020

33. Richards M, Anderson M, Carter P, et al. The impact of the COVID‐
19 pandemic on cancer care. Nat Cancer. 2020;1(6):565‐567.

34. Trehan A, Jain R, Bansal D. Oncology care in a lower middle‐income
country during the COVID‐19 pandemic. Pediatr Blood Cancer.
2020;67(8):1‐2. doi:10.1002/pbc.28438

10 of 11 | MUSTAFA ET AL.

http://orcid.org/0000-0003-3451-3894
http://orcid.org/0000-0001-7620-0007
https://doi.org/10.1080/10408363.2020.1783198
https://doi.org/10.1080/10408363.2020.1783198
https://doi.org/10.3201/eid2607.200407
https://doi.org/10.3201/eid2607.200407
https://doi.org/10.1080/22221751.2020.1775132
https://doi.org/10.1080/22221751.2020.1775132
https://doi.org/10.1097/COC.0000000000000712
https://doi.org/10.1097/COC.0000000000000712
https://doi.org/10.1634/theoncologist.2020-0213
https://doi.org/10.1016/j.ccell.2020.09.018
https://doi.org/10.1016/j.ccell.2021.07.016
https://doi.org/10.1016/j.ccell.2021.07.016
https://doi.org/10.7759/cureus.15452
https://doi.org/10.1016/S0140-6736(20)30743-1
https://doi.org/10.1016/S0140-6736(20)30743-1
https://doi.org/10.1002/jmv.27585
https://doi.org/10.1007/s11869-020-00894-8
https://doi.org/10.1016/j.uclim.2020.100680
https://doi.org/10.1016/j.ijheh.2020.113587
https://doi.org/10.1007/s11356-021-15433-w
https://doi.org/10.1016/j.scitotenv.2020.139090
https://doi.org/10.1016/j.scitotenv.2020.139090
https://doi.org/10.1016/j.scitotenv.2020.140348
https://doi.org/10.1007/s11869-020-00893-9
https://doi.org/10.1016/j.envres.2020.109652
https://doi.org/10.1016/j.envres.2020.109652
https://doi.org/10.1016/j.scitotenv.2020.138835
https://doi.org/10.1016/j.envres.2020.110148
https://doi.org/10.1016/j.envres.2020.110148
https://doi.org/10.3389/fpubh.2021.815248
https://doi.org/10.3390/vaccines9080892
https://doi.org/10.3390/vaccines8030482
https://doi.org/10.1016/S1470-2045(20)30096-6
https://doi.org/10.1152/ajpendo.00124.2020
https://doi.org/10.1002/pbc.28438


35. Yu J, Ouyang W, Chua MLK, Xie C. SARS‐CoV‐2 transmission
in patients with cancer at a tertiary care hospital in Wuhan,
China. JAMA Oncol. 2020;6(7):1108‐1110. doi:10.1001/jam
aoncol.2020.0980

36. Sinha S, Kundu CN. Cancer and COVID‐19: why are cancer patients
more susceptible to COVID‐19? Med Oncol. 2021;38(9):1‐7.

37. Brooks SK, Webster RK, Smith LE, et al. The psychological impact of
quarantine and how to reduce it: rapid review of the evidence.
Lancet. 2020;395:912‐920.

38. Cotrin P, Moura W, Gambardela‐Tkacz CM, et al. Healthcare
workers in Brazil during the COVID‐19 pandemic: a cross‐sectional
online survey. Inquiry. 2020;57(1‐11):0046958020963711. doi:10.
1177/0046958020963711

39. Salameh P, Aline HAJJ, Badro DA, et al. Mental health outcomes of

the COVID‐19 pandemic and a collapsing economy: perspectives
from a developing country. Psychiatry Res. 2020;294:113520.
doi:10.1016/j.psychres.2020.113520

40. Shigemura J, Ursano RJ, Morganstein JC, Kurosawa M,
Benedek DM. Public responses to the novel 2019 coronavirus

(2019‐nCoV) in Japan: mental health consequences and target
populations. Psychiatry Clin Neurosci. 2020;74:281‐282.

41. Talevi D, Socci V, Carai M, et al. Mental health outcomes of the
CoViD‐19 pandemic. Riv Psichiatr. 2020;55(3):137‐144. doi:10.

1708/3382.33569

42. Ledford H. COVID vaccines and blood clots: five key questions.
Nature. 2021;592(7855):495‐496.

43. Callaway E. Mixing Covid vaccines triggers potent immune response.
Nature. 2021;593:491.

44. Oginni SO, Opoku MP, Nketsia W. Crisis at the intersection of four
countries: healthcare access for displaced persons in the Lake Chad
Basin. Ethn Health. Published online June 8, 2021:1. Published online
June 8. doi:10.1080/13557858.2021.1947471

45. WHO. The COVAX facility: global procurement for COVID‐19
vaccines. Geneva: WHO; 2020.

46. WHO. Report of the independent allocation of vaccines group on
the allocation of COVAX facility secured vaccines. Geneva:
WHO; 2021.

47. WHO. ACT accelerator COVAX pillar—independent product group.

Geneva: WHO; 2020.

How to cite this article: Mustafa A, Safi M, Opoku MP,

Hamdan AM. The impact of health status on attitudes toward

COVID‐19 vaccination. Health Sci Rep. 2022;5:e744.

doi:10.1002/hsr2.744

MUSTAFA ET AL. | 11 of 11

https://doi.org/10.1001/jamaoncol.2020.0980
https://doi.org/10.1001/jamaoncol.2020.0980
https://doi.org/10.1177/0046958020963711
https://doi.org/10.1177/0046958020963711
https://doi.org/10.1016/j.psychres.2020.113520
https://doi.org/10.1708/3382.33569
https://doi.org/10.1708/3382.33569
https://doi.org/10.1080/13557858.2021.1947471
https://doi.org/10.1002/hsr2.744



