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Abstract
 Background: Understanding the main determinants of COVID-19 vaccine uptake is critical to increasing vaccine coverage. 
This is particularly important for COVID-19 vaccine uptake, which has been affected by both demand and supply issues. 
Aim: To understand the links between vaccine uptake and demand and supply issues in the WHO Eastern Mediterranean 
and UNICEF Middle East and North Africa regions. 
Methods: We collected data through 2 rounds of a repeated cross-sectional phone survey from 11 000 individuals across 
16 low- and middle-income countries. We used logit modelling to distil the main characteristics of the 4 vaccination 
categories (vaccinated, unvaccinated but willing, unvaccinated and undecided, and unvaccinated and unwilling) while also 
considering vaccine availability. We conducted sub-regional analysis to account for differences in level of development 
between the low- and middle-income countries. 
Results: Despite the increase in vaccination coverage from 60.9% at the end of 2021 to 78.3% by August 2022, about 9% 
were not willing and were not vaccinated during the two rounds of interviews. Our modelling analysis revealed that 
positive beliefs about safety, effectiveness and side effects of the COVID-19 vaccines were associated with increased odds 
of being vaccinated or willingness to be vaccinated. Those who did not believe in the safety of the vaccines were less likely 
to be vaccinated than those who believed in the safety of the vaccines (OR: 0.56; 95% CI: 0.46–0.67). By contrast, negative 
beliefs about the COVID-19 vaccines increased the probability of being unwilling to be vaccinated. 
Conclusion: The results from this research offer useful insights into tackling the supply and demand related barriers to 
COVID-19 vaccination uptake and provides lessons for future health threats.  
Keywords: Covid-19 vaccination, vaccine hesitancy, vaccine supply, Eastern Mediterranean Region, vaccination coverage
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Introduction
Demand-side ( e.g. willingness to be vaccinated) and 
supply-side ( e.g. vaccine availability and access) factors 
both play a vital role in ensuring high and equitable 
vaccination coverage. Shedding light on these factors is 
important for  closing the remaining gaps in vaccination 
coverage, reducing further outbreaks and spread of 
disease, and reducing the serious health risks associated 
with COVID-19 and vaccine-preventable  diseases. 

Understanding the demand-side and supply-side 
factors associated with vaccination uptake is particularly 
important in the WHO Eastern Mediterranean Region 
 (EMR), which includes countries where polio virus is still 
not eradicated (Afghanistan and Pakistan), and cholera 
is emerging in some previously cholera-free countries 
( e.g. Syrian Arab Republic and Lebanon) (1). Significant 
deficiencies are evident on the supply side ( e.g. staffing 
and facilities) (2) and demand side ( e.g. vaccine hesitancy). 
Some of these issues have been amplified during the 
COVID-19 pandemic, as governments and partners 
struggled to achieve high population coverage rapidly, 
while battling a global shortage of vaccines (3). The extent 

to which the impact of COVID-19 will continue to affect 
routine vaccination and other service uptake is a key 
concern for the future.  

To date, a substantial body of literature from the EMR 
has emerged around the uptake of COVID-19 vaccines. 
We identified 28 studies from Egypt (4–6), Sudan (7, 8), 
Pakistan (9–12), Iraq (13), Islamic Republic of Iran (14, 15), 
Morocco (16), Jordan (17, 18), Palestine (19), and Lebanon 
(20). Three of the studies covered more than  1 country (21–
23). Most of the studies focused on the general population 
(5, 9–12, 14, 15, 17–23), although some also covered COVID-19 
vaccination uptake among medical staff (4, 6–8, 13, 16). One 
study in  State of Palestine included the general population 
as well as medical professionals (21). When studying the 
uptake of COVID-19 vaccination, most studies focused 
on profiling the individuals who were willing to take 
the vaccine (4–6, 8, 10, 12, 14–23). However, a significant 
number of studies focused on vaccine hesitancy, defined 
as delay in acceptance or refusal, despite availability. In 
most of the studies in our review, profiling of vaccine 
refusal (4–9, 12, 15–19, 21–23) was separate from profiling 
of individuals who were unsure or who delayed their 
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decision to be vaccinated (4, 6–9, 15, 16, 18, 19, 23). In 1 of 
the studies that we identified, the refusers and delayers 
were grouped together (13). As the vaccination campaigns 
in the EMR accelerated, a few studies focused on 
understanding the main characteristics of the adults who 
were vaccinated (7, 11, 13). All of these studies focused  on: 
(1) socioeconomic and demographic characteristics ( e.g. 
age, sex, income, educational attainment, and location), 
and (2) knowledge, attitudes, and beliefs about COVID-19 
vaccines ( e.g. trust in vaccine effectiveness, fear of 
adverse effects, and health impact of the vaccines), as 
well as attitudes towards the wider health systems in the 
country ( e.g. trust in the healthcare system). A common 
feature of all these studies was that they were based 
on small, one-off, cross-sectional surveys. Almost all 
these studies used convenience sampling, thus making 
the results unrepresentative of the country/region and 
limiting their overall generalizability. All these studies 
focused on the demand-side correlates of vaccination 
uptake, and to date, no study has attempted to shed light 
on the link between the supply-side variables ( e.g. vaccine 
availability) and COVID-19 vaccination uptake. 

The objective of this study was to determine if 
there was a significant association between COVID-19 
vaccination status and demographic and socioeconomic 
factors, and beliefs about vaccination across the EMR 
(24, 25). We distinguished 4 vaccination categories: 
vaccinated; not vaccinated but willing; not vaccinated 
and undecided; and not vaccinated and not willing. The 
modelling approach also took into account supply-side 
factors, such as country characteristics (e.g. availability of 
healthcare infrastructure) and supply of vaccines. 

Methods
Data collection
This study was based on a repeated cross-sectional survey 
of knowledge, attitudes, and beliefs about COVID-19 in 23 
countries and territories in the EMR (26). The survey was 
conducted in June and July 2021, October and November 
2021, and July and August 2022. To use data collected in 
a single uniform way, we only included data collected 
for the 16 low- and middle-income countries in the 
EMR. Data collection was conducted using a structured 
questionnaire containing 31 items and translated into 
national languages. 

Questions used in the survey were derived 
from the global question bank provided by the Risk 
Communication and Community Engagement Collective 
Service and guided by their conceptual model (27). The 
decision to focus on the last 2 rounds was made because 
vaccines had become increasingly available, particularly 
in the low- and middle-income countries, during rounds 2 
and 3. The sample was weighted using the UN population 
estimates to reflect the actual population by age, sex, and 
country within the EMR (28). 

We used data from UNICEF’s procurement repository 
to explore whether vaccine supply was associated with 

changes in intention to be vaccinated. We aggregated the 
total cumulative number of vaccines delivered through 
the above channels in December 2021 and August 2022, 
and expressed them as the total number of vaccines per 
adult, using UN World Population Prospects Data (28). 
We expressed the total number of vaccine doses per 
adult population to keep the analysis comparable across 
countries with differences in eligible populations. 

Statistical analyses
We conducted 2 rounds of a repeated cross-sectional 
survey, with about 11 000 individuals per round in 16 
low- and middle-income countries in the EMR.  We also 
conducted a subregional analysis of middle-income and 
low-income countries. This took into account differences 
in attitudes towards vaccination, vaccine availability, and 
the infrastructure capacity to administer the vaccines.

The study focused on 4 vaccination categories: 
(1) individuals who were vaccinated (vaccinated); 
(2) individuals not vaccinated but willing to receive 
vaccination (willing); (3) individuals not vaccinated and 
undecided on whether to be vaccinated (undecided); 
and (4) individuals not vaccinated and not willing to be 
vaccinated (unwilling). Four binary variables capturing 
the 4 vaccination categories were derived based on 2 
survey questions: (1) Have you received a COVID-19 
vaccine? (2) Will you take the COVID-19 vaccine when 
it is available? Those answering yes to the first question 
were considered as vaccinated (with at least 1 dose of the 
vaccine); those answering no to the first question and yes 
to the second were defined as willing; those answering 
no to the first question and don’t know to the second 
were defined as undecided; and those answering no to 
both questions were considered unwilling.

The 4 binary variables were used as dependent 
variables in a separate logit modelling analysis, which, 
in addition to the variable capturing vaccination status, 
included a set of correlates consisting of: socioeconomic 
and demographic variables (e.g. age, sex, and profession); 
previous infection with COVID-19; knowledge about 
COVID-19 transmission (including risk perceptions 
regarding contracting COVID-19); and beliefs associated 
with vaccines (e.g. protection offered by the vaccine, and 
adverse effects associated with the vaccine). As mentioned 
above, to explore the link between vaccine supply and 
vaccination status, we used the total number of vaccines 
per adult (all adults, vaccinated and unvaccinated) at 
country level, at the time of the 2 survey rounds. 

To account for country heterogeneity, country fixed 
effects were included in the regression analysis. All 
regressions used the derived weights as described above. 
The analysis was conducted on a pooled dataset, which, 
in addition to country fixed effects, included temporal 
effects (i.e. dummy variables for the different survey 
rounds). Given the country heterogeneity, the analysis 
was also conducted on a subregional basis on middle-
income and low-income countries. The classification into 
the country groups was based on the most recent World 
Bank country income classification (29). Additionally, 3 
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robustness checks were performed: (1) The analysis was 
repeated on a joint group of individuals, including those 
who were undecided and unwilling. (2) A multinomial 
logit analysis was performed, with the vaccinated 
individuals as a baseline category. As the order of the 
vaccination categories did not matter, we opted to use 
multinomial rather than ordered logit modelling analysis. 
(3) The pooled dataset analysis was repeated on a round-
by-round basis.  

All analyses were performed in Stata version 14.0. P < 
0.05 was considered significant throughout. 

Ethical approval 
The survey tool and protocols were approved by the 
WHO Regional Ethical Research Committee. Participants 
were verbally informed about the objective of the survey 
and their participation, which was purely voluntary. 
After data were collected, each respondent was assigned 
a unique ID, while keeping the rest of the personal 
information completely confidential.

Results
The participants were approximately equally split on a 
sex basis and among the different age groups (Table 1). 
The number of respondents who had received at least 1 
dose of the COVID-19 vaccine increased over time. The 
number of those willing and undecided decreased over 
the 2 survey rounds, but the number who were unwilling 
to be vaccinated remained stable. Trust in local healthcare 
providers remained stable over the 2 rounds, but there was 
a slight reduction in beliefs regarding the effectiveness, 
protection, and safety of the vaccine. By contrast, the 
number of respondents who stated “slightly/not at all” 
regarding their belief in serious vaccine-associated 
adverse effects changed little between the 2 rounds. The 
number of respondents without sufficient knowledge 
about COVID-19 transmission remained high between 
the 2 rounds. The survey asked respondents if they knew 
whether COVID-19 could be transmitted through direct 
contact with people who had the virus but no symptoms. 

The descriptive analysis based on the 2 subgroups 
of countries showed that a little over one-third of 
respondents in the low-income countries had received 
at least 1 dose of the COVID-19 vaccine, which was 
lower than the middle-income countries. Twice as many 
respondents in the low-income countries were unwilling 
to be vaccinated, when compared with respondents in the 
middle-income countries. The number of those unwilling 
remained stable in low- and middle-income countries.   

Figure 1 shows the results of the logit model, using 
4 vaccination categories as dependent variables. Figure 
1A shows the characteristics of those self-reported as 
vaccinated. Women were less likely to be vaccinated than 
men. The probability of vaccination increased with age, 
when controlling for other covariates. Respondents aged 
18–24 years had 0.5 times the odds of being vaccinated 
compared with those aged > 50 years. Respondents in the 
health and education professions were the most likely 

to be vaccinated, which reflected prioritization of these 
groups in the beginning of the vaccination drive across 
the region. Respondents who had greater trust and belief 
that vaccines were safe and offered protection were 
associated with greater likelihood of receiving at least 1 
dose of COVID-19 vaccine. 

Figure 1B shows the characteristics of individuals who 
were willing to be vaccinated. The odds were higher for 
the younger respondents, possibly reflecting the fact that 
older individuals were prioritized (or already vaccinated), 
particularly at the beginning of the vaccination drive. 
Beliefs about COVID-19 vaccines were important for 
those willing to be vaccinated; however, they seemed to 
be less important compared with respondents already 
vaccinated. Only beliefs in vaccine effectiveness and 
safety were significantly associated with increased 
willingness to receive vaccination.  

Figure 1C shows the results for the respondents who 
were undecided, which was a small proportion of the 
overall sample. Women were more likely than men to be 
undecided regarding COVID-19 vaccination, and younger 
women were more likely to be undecided than older 
women, especially those aged > 50 years. Beliefs about 
COVID-19 vaccines were not significant for those who 
were undecided; however, less belief in the safety of the 
vaccines was correlated with being undecided. 

Figure 1D shows the results for respondents who 
were unwilling to receive COVID-19 vaccination. Sex 
was not a significant correlate of being unwilling to be 
vaccinated. However, younger respondents (e.g. aged 
18–24 years) were more likely than those aged > 50 years 
to be unwilling. These respondents had low personal risk 
perception about contracting COVID-19. Respondents 
who were unwilling to be vaccinated had significant 
doubts about vaccine effectiveness, protection and safety. 

The EMR includes countries with different levels 
of economic development; therefore, we repeated the 
above analysis on subgroups of middle-income (Figure 2) 
and low-income (Figure 3) countries. The disaggregated 
analysis suggested that the 4 vaccination categories were 
maintained when applied to countries with different 
levels of economic development. In middle-income 
countries, vaccine supply was positively associated 
with the likelihood of vaccination willingness. However, 
in low-income countries, there was a significant 
negative link between vaccine supply and willingness 
to be vaccinated; that is, higher supply of vaccines was 
negatively associated with willingness to be vaccinated. 
We also conducted an analysis in which individuals 
undecided and unwilling to be vaccinated were merged 
into a single category (results available upon request). 

Given the interaction between age and sex (and 
the method used for developing the survey weights 
for our survey), we repeated the analysis by including 
an interaction variable for age and sex (available upon 
request). The analysis showed that compared with 
younger women aged 18–24 years, older women and men 
were more likely to be vaccinated. By contrast, compared 
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Table 1 Descriptive statistics of the main variables used in the model 
Round 2 Round 3 P value χ2 test 

for differences 
between rounds)

Number % Number %

Sex

Male 5263 50.32 5501 50.32 <0.0001

Female 5197 49.68 5431 49.68

Age (years)

18–24 2292 21.91 2395 21.91 <0.0001

25–34 2743 26.22 2866 26.22 0.15

35–49 2926 27.97 3058 27.97 <0.0001

50+ 2500 23.90 2612 23.90 <0.0001

Occupation

Education 562 5.39 604 5.56 <0.0001

Health worker 459 4.40 746 6.86

Homemaker 2242 21.50 3805 34.99

Not currently in paid work 2033 19.50 1198 11.01

Other essential services 4113 39.44 3266 30.03

Student 1019 9.77 1256 11.55

Comorbidity

Yes 1804 17.30 1860 17.05 <0.0001

No 8625 82.70 9048 82.95

Previous COVID-19 infection

Yes 1874 18.24 2338 21.68 <0.0001

No 8402 81.76 8444 78.32

Knowledge about COVID-19 transmission

 Yes 6823 69.95 6887 67.85 0.648

 No 2931 30.05 3264 32.15

COVID-19 risk perception

 Very likely/likely 2900 30.17 2793 27.08 <0.0001

 Neutral 1697 17.65 1977 19.17

 Unlikely/very unlikely 5017 52.18 5543 53.75

Trust in local healthcare provider

 Extremely/very much 5270 51.76 5131 48.14 <0.0001

 Moderately 2727 26.78 2942 27.60

 Slightly/not at all 2184 21.45 2586 24.26

Trust in vaccine effectiveness

 Extremely/very much 4673 50.17 4376 44.06 <0.0001

 Neutral 2709 29.09 3094 31.16

 Slightly/not at all 1932 20.74 2461 24.78

Believes that vaccines offer protection

 Extremely/very much 5331 54.60 4207 40.39 <0.0001

 Neutral 2798 28.66 4275 41.05

 Slightly/not at all 1635 16.74 1933 18.56

Believes in the safety of the vaccines

 Extremely/very much 5076 52.18 4727 45.63 <0.0001

 Neutral 2936 30.18 3411 32.93

 Slightly/not at all 1716 17.64 2221 21.44

Believes in serious side effects associated with COVID-19

 Extremely/very much 1806 19.07 2843 27.88 <0.0001

 Neutral 2141 22.61 1551 15.21

 Slightly/not at all 5520 58.31 5805 56.91
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with younger women aged 18–24 years, older women and 
men were less willing to be vaccinated. Compared with 
younger women aged 18–24 years, younger and older men 
were less likely to be undecided regarding vaccination. 
The age/sex variable had lower explanatory power when 
describing those unwilling to be vaccinated. The findings 
were broadly consistent when repeated on the subgroups 
of low- and middle-income countries. Importantly, the 
interaction between age and sex did affect the robustness 
of the rest of the findings reported above. As an additional 
check of robustness, we conducted a polynomial logit 
modelling analysis, whose findings were consistent with 
the above analysis. 

Discussion
To our knowledge, this is the first comprehensive analysis 
of the main correlates of COVID-19 vaccination status in 
the EMR, with consideration of 4 vaccination categories. 
We  analysed the correlates of vaccination status over 
time, the link between vaccination status and vaccine 
availability, and the vaccination categories according to 
economic development. 

The findings suggest that, despite efforts to increase 
vaccination coverage across the EMR, about 1 in 10 
respondents was unwilling to be vaccinated, and the 
number unwilling to be vaccinated remained stable 
between the 2 survey rounds. There is mixed evidence 
to date regarding the extent of COVID-19 vaccination 
hesitancy in the general population and how it has 
evolved over time. A study in the United States of America 
(USA) found an increase in the number of respondents 
unwilling to be vaccinated (30). However, the results 
of those studies could simply be a reflection of the 
sampling/data collection methods; or more specifically, 
the datasets were not representative of the population 
that they aimed to study. Our study used a regionally 
representative sample and is believed to be the first to 
suggest that there was a small but persistent group of 
vaccine refusers, whose unwillingness to be vaccinated 
did not change over time. The characteristics of these 
individuals were distinct from those of individuals in the 
other vaccination categories, suggesting that different 

strategies will be required for this group. Further research 
is needed  to better understand these implications

 We found that some demographic characteristics 
were associated with vaccination status. In particular 
and given the priorities of the vaccination drives, older 
individuals were more likely to be vaccinated. Women 
were more likely than men to be undecided about 
whether to be vaccinated. Younger (aged 18–24 years) 
compared with older individuals were more unwilling 
to be vaccinated. In the USA, it was shown that a higher 
likelihood of vaccination was associated with male 
sex, older age, and higher educational level (31). There 
is evidence of a link between vaccination status and 
socioeconomic characteristics in the EMR. A study in 
the Gaza Strip, for example, found that males and older 
people had higher odds of being vaccinated against 
COVID-19 (19), and similar findings emerged from a 
survey in Jordan (17). 

 Beliefs about the CO VID-19 vaccines were significantly 
associated with the probability of being vaccinated, 
willingness to be vaccinated, and unwillingness to be 
vaccinated. More specifically, positive beliefs about 
safety, effectiveness, and adverse effects of COVID-19 
vaccines were associated with increased odds of being 
vaccinated or willingness to be vaccinated. By contrast, 
negative beliefs about COVID-19 vaccines increased 
the probability of unwillingness to be vaccinated. The 
findings for the 4 vaccination categories were consistent 
across the 2 subgroups of low- and middle-income 
countries. 

A large body of evidence from the EMR has also 
documented the link between vaccination status and 
beliefs about vaccines. A study among healthcare workers 
in Egypt found that the reasons for vaccine acceptance 
revolved around safety and effectiveness, while fear of 
adverse effects was the main reason for vaccine hesitancy. 
More specifically, misinformation about fertility was of 
greater concern among women than men in studies in 
the EMR (32, 33).  Concerns about safety as well as general 
lack of trust in the vaccines were the main reasons for 
vaccine hesitancy among healthcare workers in Sudan 
and Iraq (7, 13). Lack of trust in vaccine effectiveness and 

Table 1 Descriptive statistics of the main variables used in the model  (concluded)

Round 2 Round 3 P value χ2 test 
for differences 

between rounds)
Number % Number %

Believes in severity of COVID-19 infection

 Extremely/very much 3051 32.63 3265 32.43 <0.0001

 Neutral 2355 25.19 2523 25.06

 Slightly/not at all 3944 42.18 4280 42.51

Vaccination status

Vaccinated 6371 60.91 8548 78.35 <0.0001

Not vaccinated but willing 2612 24.98 1231 11.28 <0.0001

Not vaccinated and undecided 481 4.60 199 1.83 <0.0001

Not vaccinated and not willing 995 9.52 932 8.54 0.046
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Figure 1 OR, logit model, correlates of vaccination status on pooled data (Round 2 and Round 3), entire sample: vaccinated (A), not 
vaccinated but willing (B), not vaccinated and undecided (C), not vaccinated and not willing (D). Abbreviations: OR = odds ratio; 
95% CI = 95% confidence interval.

<caption>Figure 1. OR, logit model, correlates of vaccination status on pooled data (Round 2 and Round 3), 
entire sample: vaccinated (A), not vaccinated but willing (B), not vaccinated and undecided (C), not vaccinated 
and not willing (D). Abbreviations: OR = odds ratio; 95% CI = 95% confidence interval. 
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Figure 1 OR, logit model, correlates of vaccination status on pooled data (Round 2 and Round 3), entire sample: vaccinated (A), not 
vaccinated but willing (B), not vaccinated and undecided (C), not vaccinated and not willing (D). Abbreviations: OR = odds ratio; 
95% CI = 95% confidence interval. (concluded)
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Figure 2 OR, logit model, correlates of vaccination status on pooled data (Rounds 2 and 3) in middle-income countries: vaccinated 
(A), not vaccinated but willing (B), not vaccinated and undecided (C), not vaccinated and not willing (D). Abbreviations: OR = odds 
ratio; 95% CI = 95% confidence interval.

<caption>Figure 2. OR, logit model, correlates of vaccination status on pooled data (Rounds 2 and 3) in 
middle-income countries: vaccinated (A), not vaccinated but willing (B), not vaccinated and undecided (C), not 
vaccinated and not willing (D). Abbreviations: OR = odds ratio; 95% CI = 95% confidence interval. 
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Figure 2 OR, logit model, correlates of vaccination status on pooled data (Rounds 2 and 3) in middle-income countries: vaccinated 
(A), not vaccinated but willing (B), not vaccinated and undecided (C), not vaccinated and not willing (D). Abbreviations: OR = odds 
ratio; 95% CI = 95% confidence interval. (concluded)
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Figure 3 OR, logit model, correlates of vaccination status on pooled data (Rounds 2 and 3) in low-income countries: vaccinated 
(A), not vaccinated but willing (B), not vaccinated and undecided (C), not vaccinated and not willing (D). Abbreviations: OR = odds 
ratio; 95% CI = 95% confidence interval.

<caption>Figure 3. OR, logit model, correlates of vaccination status on pooled data (Rounds 2 and 3) in low-
income countries: vaccinated (A), not vaccinated but willing (B), not vaccinated and undecided (C), not 
vaccinated and not willing (D). Abbreviations: OR = odds ratio; 95% CI = 95% confidence interval. 
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Figure 3 OR, logit model, correlates of vaccination status on pooled data (Rounds 2 and 3) in low-income countries: vaccinated 
(A), not vaccinated but willing (B), not vaccinated and undecided (C), not vaccinated and not willing (D). Abbreviations: OR = odds 
ratio; 95% CI = 95% confidence interval.
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fear of adverse effects were the main reasons for vaccine 
refusal among the general population (5, 14, 18, 22), while 
belief in the effectiveness and benefits associated with 
COVID-19 vaccination were the main reasons for vaccine 
acceptance (14, 16). 

Analysis of the entire sample did not find any 
evidence that vaccine supply was a significant correlate 
of vaccination status. However, in the subgroup analysis 
of low-income countries, there was a negative link 
between vaccine supply and willingness to be vaccinated. 
This finding could be explained by the slow pace of 
vaccine supply in the low-income countries and concerns 
that this may have caused among people willing to be 
vaccinated. By the time that the third round of the survey 
was carried out, the low-income countries averaged 
0.9 vaccinations per adult, compared with 2.3 in the 
middle-income countries. In effect, a perceived norm 
of low vaccination may have been established, which 
potentially deterred some people who were previously 
willing to be vaccinated. Although our survey did not 
include questions on concerns about vaccine supply, 
previous research has demonstrated that concerns over 
supply significantly reduced willingness to be vaccinated 
in low- and middle-income countries, as well as in some 
high-income countries during the initial vaccination 
drives (34).  

Our study had the following  strengths: First, it was 
based on a regionally representative weighted sample 
of the adult population in the EMR; thus, the findings 
can be generalized to the entire region as well as the 2 
subregions (low- and middle-income countries). This 
was an important strength compared with other studies 
that have attempted to answer similar questions using 
samples that were not representative of the countries 
studied, or used data collection methods that excluded 
sections of the population (34). Second, we used an array 
of methodological approaches and checks to validate 
the robustness of our findings.  Thirdly, while there 
was significant self-reporting bias associated with 
the telephone-based survey, the administrative data 
suggested that our measure of self-reported vaccination 

status was only 10% higher than official administrative 
data.   

Our study also had some limitations. First, given the 
nature of the surveys and the analysis, we could only 
establish associations rather than causality between 
the main variables of interest. Second, some of the 
beliefs around vaccines may have changed over time as 
conditions changed (e.g.  access to different vaccine brands, 
global reporting of adverse effects, and policy changes). 
As more people were vaccinated without incident and 
communities obtained more social proof of safety (e.g. 
evidence that their health was not affected), some of the 
fears around the vaccines were allayed. However, we 
would need a longitudinal survey to address change in 
social beliefs over time. Third the vaccine supply variable 
only captured the total number of vaccinations per adult 
population cumulatively disbursed at the periods the 
survey was conducted in November/December 2021 and 
July/August 2022.

Conclusion
There are significant policy implications  from our 
research. An uninterrupted supply of vaccines ( mostly 
procured through the global COVAX facility) is crucial 
for further increase in vaccination coverage. This is 
particularly the case among the low-income and conflict-
affected countries in the EMR, where vaccination 
coverage is still low. Where vaccination policy 
prioritizes some subpopulations ( e.g. older people, and 
individuals with chronic disease), this analysis could 
help tailor interventions to the context ( e.g. low income, 
and conflict) and other psychological characteristics 
beyond demographics ( e.g. how people think and feel). 
Segmentation of the data to focus on specific subgroups, 
such as those who are unvaccinated and undecided, in 
relation to their fear of adverse effects, and other negative 
beliefs, could help  increase vaccination willingness 
and coverage in the EMR. This approach has proven 
particularly relevant for countries whose vaccination 
coverage has been low. For example, initially low 
vaccination rates of women in the region were addressed 
by tailoring programmes to their specific needs (35). 
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Conclusions tirées d'une analyse de modélisation pour la vaccination contre la 
COVID-19 dans la Région de la Méditerranée orientale
Résumé
Contexte : Il est essentiel de comprendre les principaux déterminants de l'adoption des vaccins contre la COVID-19 
pour augmenter la couverture vaccinale. Cette démarche est particulièrement importante dans le cas de ces vaccins, 
dont l'utilisation a été affectée par les problèmes de demande et d'approvisionnement. 
Objectif : Comprendre les liens entre l'adoption des vaccins et les problèmes de demande et d'approvisionnement 
dans la Région OMS de la Méditerranée orientale et dans la Région UNICEF du Moyen-Orient et de l'Afrique du 
Nord. 
Méthodes : Les données ont été recueillies au cours de deux phases d'une enquête téléphonique transversale 
répétée menée auprès de 11 000 personnes dans 16 pays à revenu faible et intermédiaire. Nous avons recouru à une 
modélisation logit pour déterminer les principales caractéristiques des quatre catégories de personnes vaccinées (les 
vaccinés, les non vaccinés mais disposés à recevoir le vaccin, les non vaccinés et indécis, et les non vaccinés et non 
disposés à le  recevoir), tout en examinant la disponibilité des vaccins. Nous avons effectué une analyse infrarégionale 
pour tenir compte des écarts de développement entre les pays à revenu faible et ceux à revenu intermédiaire. 
Résultats : Malgré une augmentation de la couverture vaccinale, qui est passée de 60,9 % fin 2021 à 78,3 % en 
août 2022, près de 9 % des participants n'étaient pas disposés à se faire vacciner et  n'étaient pas vaccinés au cours 
des deux séries d'entretiens. Notre analyse de modélisation a révélé que des croyances positives quant à l'innocuité, 
à l'efficacité et aux effets secondaires des vaccins contre la COVID-19 étaient associées à des probabilités plus élevées 
d'être vacciné ou disposé à l'être. Les personnes qui ne croyaient pas en l'innocuité des vaccins avaient moins de 
chances d'être vaccinées que celles qui y croyaient (OR : 0,56 ; IC à 95 % : 0,46-0,67). En revanche, le fait d'avoir des 
croyances négatives à l'égard des vaccins contre la COVID-19 augmentait la probabilité de ne pas vouloir se faire 
vacciner. 
Conclusion : Les résultats obtenus dans le cadre de cette recherche fournissent des informations utiles afin de 
surmonter les obstacles liés à l'approvisionnement et à la demande qui freinent l'adoption des vaccins contre la 
COVID-19. Ces données permettent également de tirer des enseignements quant aux futures menaces pour la santé. 

رؤى مستمدة من تحليل نمذجة للتطعيم ضد كوفيد-19 في إقليم شرق المتوسط
زلاتكو نيكولوسكي، روبرت بين، ليوناردو منشيني، نيها كابيل، دانيال  نجيميرا، أبو عبيدة الطيب، أولجا كوسياك، ثيودروس شاي، أمايا  

جيليسبي

الخلاصة
الخلفية: إنَّ فَهم المحددات الرئيسية للإقبال على لقاحات كوفيد-19 أمر بالغ الأهمية لزيادة التغطية باللقاحات. ويكتسي هذا الأمر أهمية خاصة فيما 

يخص الإقبال على لقاحات كوفيد-19، الذي تأثر بمشكلات العرض والطلب على حدٍّ سواء. 
العالمية لشرق  الصحة  منظمة  إقليم  والطلب في  العرض  اللقاحات ومشكلات  الإقبال على  الروابط بين  فهم  الى  الدراسة  هدفت هذه  الأهداف: 

المتوسط وإقليم اليونيسف في الشرق الأوسط وشمال أفريقيا. 
طرق البحث: جمعنا البيانات من خلال جولتين من المسح الهاتفي المستعرض المتكرر لعدد 11000 فرد في 16 بلدًا من البلدان المنخفضة والمتوسطة 
في  راغبون  ولكنهم  المطعمين  وغير  )المطعمين،  الأربعة  التطعيم  لفئات  الرئيسية  الخصائص  لاستخراج  "لوجيت"  نموذج  واستخدمنا  الدخل. 
التطعيم، وغير المطعمين ولم يقرروا  بعد الحصولَ على التطعيم، وغير المطعمين ولا يرغبون في التطعيم(، مع مراعاة توافر اللقاحات. وأجرينا تحليلًًا 

دون إقليمي لمراعاة الاختلافات في مستوى التنمية بين البلدان المنخفضة والمتوسطة الدخل. 
النتائج: رغم زيادة التغطية بالتطعيم من 60,9% في نهاية عام 2021 إلى 78,3% بحلول أغسطس/ آب 2022، لم يكن نحو 9% راغبين في التطعيم 
كوفيد-19  لقاحات  مأمونية  بشأن  الإيجابية  المعتقدات  أن  عن  أجريناه  الذي  النمذجة  تحليل  وكشف  المقابلات.  جولتَي  خلال  عليه  يحصلوا  ولم 
وفعاليتها وآثارها الجانبية ارتبطت بزيادة أرجحية الحصول على التطعيم أو الرغبة في الحصول عليه. أما الذين لم يصدقوا مأمونية اللقاحات فقد كانوا 
قوا مأمونية اللقاحات )نسبة الأرجحية: 0,56، فاصل الثقة 95%: 0,46–0,67(. وعلى النقيض من ذلك،  أقل إقبالًًا على التطعيم من الذين صدَّ

زادت المعتقدات السلبية بشأن لقاحات كوفيد-19 من احتمال عدم الرغبة في الحصول على التطعيم. 
تقدم نتائج هذا البحث رؤى مفيدة بشأن التصدي للعقبات المرتبطة بالعرض والطلب، التي تحول دون الإقبال على التطعيم ضد  الاستنتاجات: 

كوفيد-19، وتقدم دروسًا بشأن التهديدات الصحية المستقبلية. 



20

Research article EMHJ – Vol. 30 No. 1 – 2024

References
1.	 United Nations Children’s Fund (2022) Cholera outbreaks threaten children’s life survival in the Middle East [website]. New 

York: UNICEF; 2022 (https://www.unicef.org/press-releases/cholera-outbreaks-threaten-childrens-survival-middle-east, accessed 
27 November 2023).

2.	 Simpson D, Sadr-Azodi N, Mashal T, Sabawoon W, Pardis A, Quddus A, et al. Polio eradication initiative in Afghanistan, 1997–
2013. J Infectious Dis. 2014 Nov 1;210(Suppl 1):S162–72. https://doi.org/10.1093/infdis/jiu022 PMID:25316832  

3.	 Hoogeveen, Johannes, Bilal Malaeb and Lokendra Phaedra (2021) COVID-19 inequities in MENA: how data and evidence can help 
us do better [website]. Washington, DC: World Bank; 2021 (https://blogs.worldbank.org/arabvoices/covid-19-inequities-mena-
how-data-and-evidence-can-help-us-do-better, accessed 27 November 2023).

4.	 Fares S, Elmnyer MM, Mohamed SS, Elsayed R. COVID-19 vaccination perception and attitude among healthcare work-
ers in Egypt. J Prim Care Community Health. 2021 Jan–Dec;12:21501327211013303. https://doi.org/10.1177/21501327211013303. 
PMID:33913365

5.	 Salem GM, Said RM, Abdelsalam AE. Acceptance rate of COVID-19 vaccination and its predictors in Egypt: an online survey. J 
Infect Dev Ctries. 2022 Jun 30;16(6):993–1000. https://doi.org/10.3855/jidc.15603. PMID:35797293.

6.	 Tharwat S, Nassar DK, Nassar MK, Saad AM, Hamdy F. Attitude towards COVID-19 vaccination among healthcare workers: 
a cross sectional study from Egypt. BMC Health Serv Res. 2022 Nov 16;22(1):1357. https://doi.org/10.1186/s12913-022-08751-3. 
PMID:36384577

7.	 Yassin EOM, Faroug HAA, Ishaq ZBY, Mustafa MMA, Idris MMA, Widatallah SEK, et al. COVID-19 vaccination accept-
ance among healthcare staff in Sudan, 2021. J Immunol Res. 2022 Feb 9;2022:3392667. https://doi.org/10.1155/2022/3392667. 
PMID:35155687

8.	 Elbadawi MH, Altayib LS, Birier ABG, Ali LE, Hasabo EA, Esmaeel MAM, et al. Beliefs and barriers of COVID-19 vaccina-
tion hesitancy among Sudanese healthcare workers in Sudan: a cross sectional study. Hum Vaccin Immunother. 2022 Nov 
30;18(6):2132082. https://doi.org/10.1080/21645515.2022.2132082. PMID:36399718

9.	 Perveen S, Akram M, Nasar A, Arshad-Ayaz A, Naseem A. Vaccination-hesitancy and vaccination-inequality as challenges in Pak-
istan’s COVID-19 response. J Community Psychol. 2022 Mar;50(2):666–683. https://doi.org/10.1002/jcop.22652. PMID:34217150

10.	 Tahir MJ, Saqlain M, Tariq W, Waheed S, Tan SHS, Nasir SI, et al. Population preferences and attitudes towards COVID-19 
vaccination: a cross-sectional study from Pakistan. BMC Public Health. 2021 Sep 26;21(1):1759. https://doi.org/10.1186/s12889-021-
11814-5. PMID:34565351

11.	 Zakar R, Momina AU, Shahzad S, Hayee M, Shahzad R, Zakar MZ. COVID-19 Vaccination hesitancy or acceptance and its associ-
ated factors: findings from post-vaccination cross-sectional survey from Punjab Pakistan. Int J Environ Res Public Health. 2022 
Jan 24;19(3):1305. https://doi.org/10.3390/ijerph19031305. PMID:35162328

12.	 Yasmin F, Asghar W, Babar MS, Khan H, Ahmad S, Hameed Z, et  al. Acceptance rates and beliefs toward COVID-19 vaccination 
among the general population of Pakistan: a cross-sectional survey. Am J Trop Med Hyg. 2021 Sep 3;105(5):1230–9. https://doi.
org/10.4269/ajtmh.21-0297. PMID:34525449

13.	 Darweesh O, Khatab N, Kheder R, Mohammed T, Faraj T, Ali S, et al. Assessment of COVID-19 vaccination among health-
care workers in Iraq; adverse effects and hesitancy. PLoS One. 2022 Nov 18;17(11):e0274526. https://doi.org/10.1371/journal.
pone.0274526. PMID:36399454

14.	 Askarian M, Fu LY, Taghrir MH, Borazjani R, Shayan Z, Taherifard E, et al. COVID-19 vaccination acceptance in Iran, a nation-
wide survey on factors associated with the willingness toward getting vaccinated. Int J Prev Med. 2022 Oct 11;13:130. https://doi.
org/10.4103/ijpvm.ijpvm_261_21. PMID:36452471

15.	 Omidvar S, Firouzbakht M. Acceptance of COVID-19 vaccine and determinant factors in the Iranian population: a web-based 
study. BMC Health Serv Res. 2022 May 16;22(1):652. https://doi.org/10.1186/s12913-022-07948-w. PMID:35578251

16.	 Khalis M, Hatim A, Elmouden L, Diakite M, Marfak A, Ait El Haj S, et al. Acceptability of COVID-19 vaccination among health 
care workers: a cross-sectional survey in Morocco. Hum Vaccin Immunother. 2021 Dec 2;17(12):5076–81. https://doi.org/10.1080/2
1645515.2021.1989921. PMID:34715004

17.	 Mahmud I, Al Imam MH, Vinnakota D, Kheirallah KA, Jaber MF, Abalkhail A, et al. Vaccination intention against COVID-19 
among the unvaccinated in Jordan during the early phase of the vaccination drive: a cross-sectional survey. Vaccines (Basel). 
2022 Jul 21;10(7):1159. https://doi.org/10.3390/vaccines10071159. PMID:35891323

18.	 Al-Qerem WA, Jarab AS. COVID-19 Vaccination acceptance and its associated factors among a Middle Eastern population. Front 
Public Health. 2021 Feb 10;9:632914. https://doi.org/10.3389/fpubh.2021.632914. PMID:33643995

19.	 Majer J, Elhissi JH, Mousa N, Kostandova N. COVID-19 vaccination in the Gaza Strip: a cross-sectional study of vaccine coverage, 
hesitancy, and associated risk factors among community members and healthcare workers. Confl Health. 2022 Sep 9;16(1):48. 
https://doi.org/10.1186/s13031-022-00477-7. PMID:36085165

20.	 Hanna P, Issa A, Noujeim Z, Hleyhel M, Saleh N. Assessment of COVID-19 vaccines acceptance in the Lebanese population: a na-
tional cross-sectional study. J Pharm Policy Pract. 2022 Jan 11;15(1):5. https://doi.org/10.1186/s40545-021-00403-x. PMID:35016705

21.	 Abu-Farha R, Mukattash T, Itani R, Karout S, Khojah HMJ, Abed Al-Mahmood A, et al. Willingness of Middle Eastern public to 
receive COVID-19 vaccines. Saudi Pharm J. 2021 Jul;29(7):734–9. https://doi.org/10.1016/j.jsps.2021.05.005. PMID:34093059



21

Research article EMHJ – Vol. 30 No. 1 – 2024

22.	 Asadi Faezi N, Gholizadeh P, Sanogo M, Oumarou A, Mohamed MN, Cissoko Y, et al. Peoples’ attitude toward COVID-19 vaccine, 
acceptance, and social trust among African and Middle East countries. Health Promot Perspect. 2021 May 19;11(2):171–8. https://
doi.org/10.34172/hpp.2021.21. PMID:34195040

23.	 Zein S, Abdallah SB, Al-Smadi A, Gammoh O, Al-Awaida WJ, Al-Zein HJ. Factors associated with the unwillingness of Jordan-
ians, Palestinians and Syrians to be vaccinated against COVID-19. PLoS Negl Trop Dis. 2021 Dec 9;15(12):e0009957. https://doi.
org/10.1371/journal.pntd.0009957. PMID:34882673

24.	 World Health Organization Regional Office for the Eastern Mediterranean Region. WHO’s Eastern Mediterranean region [web-
site]. Cairo: World Health Organization; 2023 (https://www.emro.who.int/countries.html, accessed 27 November 2023).

25.	 United Nations Children’s Fund. UNICEF Regional Office for the Middle East and North Africa, where do we work? [website] 
New York: UNICEF; 2023 (https://www.unicef.org/mena/where-we-work, accessed 27 November 2023).

26.	 Nikoloski, Zlatko, Bain, Robert, Elzalabany, Manal K, Hanna, Peggy, Aynsley, Tara Rose. et al. ( 2023) . Modelling COVID-19 
vaccination status and adherence to public health and social measures, Eastern Mediterranean Region and Algeria. Bull World 
Health Organ. 2023 Feb 1;101(‎2):111–20. https://doi.org/10.2471/BLT.22.288655 PMID:36733625

27.	 Quinn SC, Jamison AM, An J, Hancock GR, Freimuth VS. Measuring vaccine hesitancy, confidence, trust and flu vaccine uptake: 
results of a national survey of White and African American adults. Vaccine. 2019 Feb 21;37(9):1168–73. https://doi.org/10.1016/j.
vaccine.2019.01.033 PMID:30709722

28.	 United Nations Department of Economic and Social Affairs. World population prospects 2019 [website]. New York: United Na-
tions; 2019 (https://population.un.org/wpp2019/, accessed 27 November 2023).

29.	 World Bank. New World Bank country classifications by income level: 2021–2022 [website]. Washington, DC: World Bank; 2022 
(https://blogs.worldbank.org/opendata/new-world-bank-country-classifications-income-level-2021-2022, accessed 27 November 
2023).

30.	 Daly M, Robinson E. Willingness to vaccinate against COVID-19 in the U.S.: representative longitudinal evidence from April to 
October 2020, Am J Prev Med. 2021 Jun;60(6):766–73. https://doi.org/10.1016/j.amepre.2021.01.008 PMID:33773862

31.	 Goel RK, Nelson MA. Drivers of COVID-19 vaccinations: vaccine delivery and delivery efficiency in the United States. NETNOM-
ICS Econ Res Electron Netw. 2021 Jun 17;22:53–69. https://link.springer.com/article/10.1007/s11066-021-09148-w

32.	 Nikoloski Z, Aliyev E, Bain RES, Menchini L, Hegazi S, Zalkha M et al. COVID-19 vaccination personas in Syria: evidence from a 
cross-sectional survey. Vaccines 2023 Jun 16;11(6):1109. https://doi.org/10.3390/vaccines11061109 PMID:37376498

33.	 Nikoloski Z, Chimenya D, Alshehari A, Hassan H, Bain R, Menchini L, et al. COVID-19 vaccination personas in Yemen: in-
sights from three rounds of a cross-sectional survey. Vaccines 2023 Jul 21;11(7):1272. https://doi.org/10.3390/vaccines11071272 
PMID:37515086

34.	 Solís Arce JS, Warren SS, Meriggi NF, Scacco A, McMurry N, Voors M, et al. COVID-19 vaccine acceptance and hesitancy in low- 
and middle-income countries. Nat Med. 2021 Aug;27(8):1385–94. https://doi.org/10.1038/s41591-021-01454-y PMID:34272499

35.	 United Nations Children’s Fund, Busara Center for Behavioral Economics, Save the Children International, Common Thread. 
The little jab aid: 5 ideas to increase COVID-19 vaccination. New York: UNICEF; 2022 (https://www.unicef.org/mena/reports/
little-jab-aid-5-ideas-increase-covid-19-vaccination, accessed 27 November 2023).


