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Abstract 

Background Vaccine hesitancy and refusal can hinder the control of infectious diseases such as coronavirus disease 
2019 (COVID-19). Although forcibly displaced individuals are at high risk of contracting COVID-19, evidence shows 
that they are less likely to accept the COVID-19 vaccine. Given their predicament, the factors influencing vaccine 
uptake in the general population might differ vastly from those in displaced populations. Given the limited evidence 
on vaccine uptake from humanitarian settings, the current study examined the determinants of COVID-19 vaccine 
uptake among the forcibly displaced in Libya.

Methods Data were extracted from the World Bank/United Nations High Commissioner for Refugees (UNHCR) micro-
data repository. Data were collected between April and July 2021 after the rollout of the first dose of the COVID-19 
vaccine in Libya. Percentages, means, and standard deviations were used to quantify the distribution of the sample 
population. Logistic regression models were employed to identify factors influencing COVID-19 vaccine uptake.

Results Odds ratios (ORs) with p values are used to present the regression analysis results. The study revealed 
that people unaffected by COVID-19 were less likely (OR = .71, 95%CI = 0.67–0.89) to accept the vaccine. Similarly, 
individuals with access to free COVID-19 vaccines were more likely to be vaccinated than those without free vaccines 
(OR = 38, 95%CI = 0.19–0.28). Finally, the results indicated that individuals were six times more likely to be vaccinated 
at mass vaccination sites ((OR = 6.31, 95%CI = 5.46- 7.94) and 1.92 times more likely to be vaccinated at local health 
centers (OR = 1.92, 95%CI = 0.1.72–3.11) than they were at hospitals and distant health facilities.

Conclusion Implementing comprehensive mass vaccination venues, public education initiatives, and awareness 
campaigns regarding the importance of vaccination can decrease vaccine hesitancy among the forcibly displaced.
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Text box 1. Contributions to the literature

1) Discussions surrounding COVID-19 have focused mainly on the spread 
and effectiveness of preventive measures such as hand hygiene 
and social distancing.

2) Although there is a body of literature on vaccine uptake, evidence 
on COVID-19-related vaccine uptake among the forcibly displaced 
population is limited.

3) This study contributes to the vaccine literature by identifying factors 
influencing COVID-19 vaccine uptake among people forcibly displaced 
in Libya.

4) Host country governments and organizations such as the United 
Nations and the World Bank can use this evidence to program and curate 
targeted interventions for people in humanitarian settings against future 
pandemics and epidemics.

Background
The number of forcibly displaced populations is increas-
ing globally. Estimates from the United Nations High 
Commissioner for Refugees (UNHCR) indicate that there 
are more than 60 million internally displaced people and 
25 million refugees globally [39], https:// www. unhcr. org/ 
about- unhcr/ who- we- are/ figur es- glance). Most (76%) 
dwell in low- and middle-income countries (LMICs), 
primarily in informal settlements, commonly known as 
refugee camps. Crowded camps undermine public health 
efforts to track and prevent the spread of infectious dis-
eases, increasing vulnerability to outbreaks such as the 
coronavirus disease 2019 (COVID-19) caused by SARS-
CoV-2. Reports from the World Health Organization 
(WHO) indicate that 25 million refugees live in over-
crowded camps in host countries with inadequate health-
care facilities (http:// www. who. int/ health- topics/ refug 
ee- and- migra nt- health# tab), further limiting their access 
to healthcare. Furthermore, the lack of access to basic 
amenities such as water, sanitation, and hygiene (WASH) 
further exacerbates the health challenges of the forcibly 
displaced [12, 18]. Given the limited access to health-
care resources and treatment services in host countries, 
preemptive measures such as vaccinations are imperative 
for slowing and preventing the spread of infectious dis-
eases such as COVID-19.

There is no doubt that the COVID-19 vaccine has con-
tributed significantly to saving lives through a reduction 
in the spread of the virus, hospitalizations, and mortality 
[19, 24, 41, 42]. Nevertheless, access to vaccines remains 
unequal, disproportionately affecting displaced popula-
tions due to factors such as distribution and the cost of 
production challenges [7]. This unequal distribution has 
resulted in low vaccination rates [7] and high mortality 
rates [44], https:// covid 19. who. int/) in LMICs, where 
forcibly displaced persons (e.g., refugees) reside. Accord-
ing to WHO reports, only 36.1% of inhabitants of LMICs 
received at least one dose of vaccine in March 2023, with 

the forcibly displaced population accounting for less than 
2% of this population [44]. Factors attributed to the low 
vaccination rate among people forcibly displaced include 
immigration status, language barriers, and skepticism 
about vaccine effectiveness [1, 13].

COVID-19 vaccines, including Pfizer BioNtech or 
AstraZeneca (Vaxzevria), are generally robust for treat-
ing early strains of COVID-19, effectively reducing hos-
pital admission rates, deaths, and illnesses [6, 32, 45]. 
However, subsequent waves brought new variants, such 
as Delta and Omicron, posing new challenges, notably a 
decrease in vaccine effectiveness attributed to diminished 
vaccine-neutralizing activity. Despite this, research indi-
cates that while vaccines have reduced efficacy against 
specific variances in preventing transmission, they are 
still effective in protecting against catastrophic conse-
quences [28, 36]. Introducing booster doses has proven 
crucial for enhancing immunity and improving vaccine 
efficacy, especially for emerging variants [8, 31]. The delta 
wave showed a notable decline in vaccine efficacy, with 
correlated spikes in mortality rates in Libya [3]. How-
ever, introducing the booster vaccine during the Omi-
cron wave resulted in a positive shift. The booster vaccine 
provided another layer of protection, leading to a general 
decline in hospitalization and mortality rates [3].

COVID‑19 vaccine uptake
Effective vaccine rollout depends on availability, pub-
lic acceptance, and adherence. Various studies [2, 7, 
10] underline this critical relationship. Initially, vaccine 
uptake increased in the first few months but remained 
stagnant and plateaued, mirroring the wave patterns. For 
instance, in Libya, uptake surged before the third wave 
but declined thereafter [3]. For the most part, vaccines 
are accepted due to their ability to prevent infections [7, 
10, 19, 25]. However, concerns about their effectiveness 
and fears of side effects hinder their use [33]. Factors 
contributing to vaccine hesitancy, the unwillingness or 
refusal to accept a vaccine despite its availability, vary by 
region. In developed countries, concern about the safety 
of the COVID-19 vaccine predominates as the main rea-
son for hesitancy [10, 30], while in developing countries, 
where most displaced people are situated, factors such as 
lower-case fatality rates, trust, and conspiracy beliefs are 
more prevalent [5, 37]. Additionally, age, gender, and the 
credibility of the information source influence hesitancy 
[9, 25, 41]. For instance, in their search for a link between 
socioeconomic class and gender in influencing vaccine 
acceptance using intersectionality theory, Morales et  al. 
found that women were more reluctant to receive vac-
cinations than men. The interaction between gender 
and socioeconomic class complicates people’s vaccine 

https://www.unhcr.org/about-unhcr/who-we-are/figures-glance
https://www.unhcr.org/about-unhcr/who-we-are/figures-glance
http://www.who.int/health-topics/refugee-and-migrant-health#tab
http://www.who.int/health-topics/refugee-and-migrant-health#tab
https://covid19.who.int/
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hesitancy [30]. Specifically, women who worked or lived 
in poverty were less likely to be vaccinated, while men’s 
hesitancy was unaffected by poverty or work [30].

Displaced populations, particularly refugees, face 
heightened vulnerability during infectious disease out-
breaks and subsequent economic shocks, underscoring 
the need for the global community to find innovative 
ways of protecting this vulnerable population. Thus, there 
is a need to assess and understand the factors that facili-
tate or hinder vaccine uptake among forcibly displaced 
individuals. Understanding their unique social circum-
stances and the challenges they encounter, such as lim-
ited access to healthcare services and language barriers, 
underscores the importance of exploring the correlates 
of COVID-19 vaccine uptake among forcibly displaced 
people. Additionally, despite Libya being home to many 
refugees and migrants, there is limited evidence on the 
determinants of vaccine uptake among the displaced 
population in the country. This paper thus contributes 
to the existing evidence by examining the determinants 
of COVID-19 vaccine uptake among forcibly displaced 
people using evidence from Libya. The findings from this 
study will advance our understanding of the factors that 
hinder vaccine uptake and how vaccine perceptions may 
shift during public health emergencies. In addition, the 
findings will help host nations and international organi-
zations such as the UNCHR and the World Bank with 
their programming and curation of targeted interven-
tions to protect the forcibly displaced from future epi-
demics and pandemics.

Methods
Data sources
The data for this study were derived from high-speed 
socioeconomic data collected from a panel of refugees 
and migrants in Libya. The survey sought to examine 
refugee and migrant populations over approximately 
18 months. The goal of the survey was to assess the soci-
oeconomic activities of refugees and migrants in Libya 
and, in so doing, increase interagency collaboration and 
programming to address the vulnerabilities of displaced 
populations in Libya. The survey is projected to be con-
ducted in four rounds. However, at the time of this analy-
sis, only one round of datasets was available. The survey 
captures information on household composition, supple-
mented with data on individual characteristics (age, sex, 
areas of origin, levels of education, occupation, language, 
ethnicity, housing tenure), migration routes and costs 
incurred, types of vulnerabilities, migration and move-
ment motives, future intentions, living challenges, and 
COVID-19 knowledge and vaccinations.

The baseline survey (round 1) was conducted between 
April and July 2021, after the rollout of the second dose 

of the COVID-19 vaccine in Libya. Due to access restric-
tions in Libya, the survey was carried out using phone 
calls. A third-party service provider was surveyed via 
phone from their offices in Amman, Jordan. Overall, 
1,448 migrant and 2,019 refugee households were inter-
viewed by phone. Round-one data were used for this 
analysis.

Data availability and ethical considerations
The data were stored in the publicly accessible repository 
of the  UNCHR/World Bank. To access the data, indi-
viduals must complete a registration process exclusively 
provided for legitimate research. Consent forms were 
administered following the principles of human subject 
protection at the household and individual levels.

Measures
Outcome of interest: vaccine uptake
The respondents were asked about their vaccination sta-
tus. Specifically, participants were asked to indicate yes 
or no to the following question: "Have you received the 
COVID-19 vaccine?" A binary variable was constructed 
based on the response, with 0 representing vaccinated 
and 1 representing unvaccinated.

Covariates of interest
Explanatory measure of interest were selected following a 
literature review of characteristics previously identified as 
risk factors for the outcome variable of interest [17, 38]. I 
adjusted for these variables in Model 2 (see Table 2). The 
variables were classified into (1) demographic variables, 
including age, sex, employment status, marital status, and 
health insurance status, and (2) vaccination status, which 
captured whether participants had received the COVID-
19 vaccine (e.g., whether they had heard about vaccine 
campaigns or information and where they received their 
vaccination).

Statistical analysis
Using data from the round 1 survey, bivariate, multiple, 
and univariate logistic regression were used to identify 
household characteristics related to vaccine uptake. Per-
centages, proportions, means, and standard deviations 
were used to determine the household characteristics of 
our sample. Using bivariate analysis, Model 1 investigates 
the association between group membership and vaccina-
tion uptake. The net relationships between the dependent 
and independent variables were further examined using 
multivariate analysis while accounting for several demo-
graphic, socioeconomic, and geographic aspects, with the 
group—refugees and migrants—as the focal independent 
variable. All analyses were performed using STATA 18. 
Odds ratios (ORs) with p values are used to present the 
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regression analysis results. An OR greater than 1 indi-
cates the likelihood of the event (accepting the vaccine), 
while an OR less than 1 indicates a reduced odd of the 
event. Confidence Intervals (CI) and p-value of < 0.05 was 
used to determine the significance of the associations.

Before the analysis, the following logistic regression 
assumptions were tested: (1) categorical dependent vari-
ables, (2) independent observations, and (3) outliers. All 
potential explanatory variables, including confound-
ing variables, were screened using univariable analysis. 
According to the univariate analysis, variables with signif-
icance alphas less than or equal to 0.05 were included in 
the multivariate regression model (model 3). In addition, 
Spearman’s correlation was used to assess pairwise cor-
relations among the independent variables, with |r|> 0.7 
considered highly correlated. A cumulative distribution 
function of the chi-square test was also used to identify 
outliers for continuous variables. An outlier is defined as 
a value greater than 0.001. We also assessed confounders 
and retained them in the model by calculating the mag-
nitude of confounding (MoC). If the MoC exceeded 10%, 
we considered the variable a confounder. Correlation 
coefficients were calculated for each predictor variable to 

test for multicollinearity. There is collinearity when the 
correlation between variables is greater than 0.8.

Results
The socioeconomic characteristics of the study partici-
pants are presented in Table 1 below. COVID-19 has del-
eteriously impacted the forcibly displaced (see Fig.  1). 
Refugees account for 58.23% of the study sample; the rest 
are migrants. Approximately 52.29% of the respondents 
said they had not received a vaccine. Some of the rea-
sons for refusing the vaccine included concerns about 
side effects (10.47%), friends and family advising me not 
to take the vaccine (7.26%), "My medical conditions pre-
vented me (3.86%), mistrust in the vaccine (21.41%), and 
no vaccination campaign available (56.14%). Males made 
up 90.28% of the total sample. The rest of the demo-
graphic data are presented in the table.

Table  2 below presents a bivariate and multivari-
ate logistic regression examining the determinants 
of vaccine acceptance among refugees and migrants. 
Model 1 evaluates the association between the forci-
bly displaced group (i.e., migrants or refugees) and 
vaccine uptake. The results indicate that compared 

Table 1 Characteristics of the study participants

Variables Frequencies

Groups Migrants 1,448 (41.77%)

Refugees 2,019 (58.23%)

Gender Females 336 (9.69%)

Males 3,129 (90.28%)

Reasons for no vaccination Concerned about side effects 271 (10.47%)

Friends and family advised not to take 188 (7.26%)

My medical conditions prevented me 100 (3.86%)

medical personnel advised me not to 22 (0.85%)

Mistrust in the vaccine 554 (21.41%)

No vaccination campaign is available 1,453 (56.14%)

Free vaccine Yes 2,666 (77.79%)

No 761 (22.21%)

Covid-19 infected Yes 993 (28.69%)

No 2,468 (71.31%)

Employment status Employed 1,838 (53.08%)

Unemployed 1,625 (1,625%)

Marital status Divorced 72 (2.30%)

Married 2,023 (64.69%)

Single 924 (29.55%)

Widow 108 (3.45%)

Age  <  = 20 224 (6.46%)

from 21–40 2,308 (66.57%)

 > 40 935 (26.97%)

Vaccine status No 1,808 (52.39%)

Yes 1,643 (47.61%)
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to migrants, refugees are less likely (OR = 0.35, 
95%CI = 0.21–0.62)) to accept the COVID-19 vac-
cine. Model 2, on the other hand, presents an adjusted 

logistic regression of the determinants of COVID-19 
vaccine uptake among the two groups. According to 
the results, the odds of COVID-19 vaccine acceptance 

Fig. 1 Impact of COVID-19 on households in Libya. Source: VSCM-S 2021

Table 2 Binary and multivariate logistic regressions examining the determinants of vaccine acceptance among refugees and migrants

OR Adjusted Odds Ratio, CI Confidence interval
* p value < 0.05
** p value: < 0.01

Variables Model 1
OR (95% CI)

Model 2
OR (95% CI)

Groups Migrants ref Ref

Refugees .35 (0.21–0.62)** .32 (0.20–0.58)**

Age  < 20yrs Ref

20–40 yrs 1.36 (0.97–3.89)

 > 40 yrs 2.09 (1.23- 5.21)**

Household size .97 (0.72–0.99)**

Gender Male Ref

Female 1.16 (0.99–1.40)

Marital Status Divorced Ref

Married 1.24 (1. 09–1.46)*

Single 1.21 (0.82–1.36)

Widow 1.19 (0.89–1.32)

Employment Status Employed Ref

Unemployed 1.10 (0.96–1.26)

Infected with COVID-19 Yes Ref

No .71 (0.67–0.89)**

Access to free vaccine Yes Ref

No .38 (0.19–0.28)**

Information source Media outreach programs Ref

Doctors/nurses/pharmacists/chemist .97 (0.78–1.16)

Family and friends 1.46 (1.28–1.49)**

Celebrities and social media influencers 1.73 (0.95–2.21)

Local government authority orders 1.04 (0.87–1.33)

Location of vaccine Hospital/clinic Ref

Mass vaccination site 6.31 (5.46- 7.94)**

local health center 1.92 (0.1.72–3.11)**

Constant 1.67 (1.48–2.01) 1.27 (1.09–1.40)
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increase with age. For instance, albeit the difference 
was not significant, those between the ages of 20 and 
less were 1.36 times more likely to accept the vaccine. 
The odds increased for those older than 40, indicat-
ing they were two times more likely to get the vaccine 
(OR = 2.09, 95% CI = 1.23- 5.21). Our findings sug-
gest that married women are more likely (OR = 1.24, 
95% CI = 1. 09–1.46) to accept the vaccine than their 
unmarried counterparts.

Regarding the COVID-19 virus, the study revealed 
that people who were not affected were less likely 
(OR = 0.71, 95%CI = 0.67–0.89) to receive the vaccine. 
Similarly, individuals with free COVID-19 vaccine 
access were more likely to be vaccinated than those 
without free access (OR = 0.38, 95%CI = 0.19–0.28). 
Finally, the results indicated that individuals were 
six times more likely to be vaccinated at mass vacci-
nation sites (OR = 6.31, 95%CI = 5.46- 7.94) and 1.92 
times more likely to be vaccinated at local health cent-
ers (OR = 1.92, 95%CI = 0.1.72–3.11) than they were at 
hospitals and clinics.

Those who indicated they had not accepted the 
vaccine were further asked about the reasons for the 
refusal. For migrants, the first reason is mistrust of the 
vaccine (12%), followed by a lack of vaccination cam-
paigns (11%). The opposite was found among refugees, 
with more than 45% indicating that no mass vaccine 
campaign was available. This means that they were 
not aware of the vaccine distribution. The second rea-
son is mistrust of the vaccine (9%). The other reasons 
why people refused the vaccine are presented in Fig. 2 
below.

Discussion
Using data from the World Bank and the UNCHR data 
repositories, the current study examined the determi-
nants of COVID-19 vaccine uptake among displaced 
populations in Libya. COVID-19 has had a deleterious 
impact on global health. Vaccines have become essential 
for combating the imminent threat of epidemics and pan-
demics such as Ebola and COVID-19. However, a seg-
ment of the global community hesitates to receive these 
vaccines despite their importance. Factors attributed to 
this hesitancy include cost, trust in healthcare providers, 
and sociodemographic factors such as age, employment, 
and educational attainment [9, 43]. A study by Hayward 
et  al. [22] indicated that migrants are increasingly sus-
ceptible to COVID-19 and are disproportionately rep-
resented in confirmed virus cases. The available data 
suggest that undocumented migrants, migrant healthcare 
workers, and migrants residing in camps are particularly 
vulnerable to COVID-19 infection [15, 20].

The current study revealed that refugees are less likely 
to accept the COVID-19 vaccine than migrants. A plausi-
ble reason for this is choice; migrants choose to relocate, 
while refugees are forced to flee their homes for rea-
sons stemming from persecution or conflict. Thus, most 
migrants might understand their host country’s health-
care systems and language before relocating. These fac-
tors (i.e., language and healthcare access) are significant 
barriers for refugees. Most refugees neither understand 
the healthcare system nor speak the language of their 
host countries, limiting their access to preventive ser-
vices such as vaccinations. Employment status is another 
plausible explanation for this difference. The  employer 
mandated vaccinations at the height of the COVID-19 

Fig. 2 Reasons for COVID-19 refusal among migrants and refugees
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pandemic did not impact refugees because most  host 
countries prevent refugees from working. On the other 
hand, in addition to fulfilling employer requirements, 
most migrants—in precarious employment—may be 
motivated to become vaccinated because their occupa-
tion predisposes them to the COVID-19 virus [22, 29]. 
However, contrary to the literature, our results indicate 
that employment status is not a determinant of vac-
cine uptake, meaning that other factors might explain 
why, compared to refugees, migrants are more likely to 
accept the COVID-19 vaccine. Future studies can further 
explore this relationship using qualitative methodologies.

Exploring factors contributing to hesitance toward 
accepting the COVID-19 vaccine is imperative for 
enhancing our understanding of the barriers to vaccine 
acceptance and the development of recommendations, 
particularly concerning communication strategies to 
overcome these barriers. The study identified six fac-
tors that hinder vaccine acceptance (see Fig.  2). A lack 
of trust in vaccines was a prominent factor influencing 
COVID-19 vaccine refusal among migrants. Although 
clinical trials and big data have demonstrated the safety 
and effectiveness of the vaccine in reducing transmis-
sion, hospitalization, and death [6, 32], most migrants 
expressed mistrust of the vaccine. Several factors con-
tribute to this mistrust. First, although transient, adverse 
events such as headaches and injection site irritation 
made people feel uneasy and skeptical about the vaccine, 
and more adverse events such as myocarditis worsened 
these feelings. Second, research indicates that booster 
doses substantially increase antibody levels and improve 
defense against infections, particularly against new vari-
ants [8, 31],thus, booster doses are recommended for 
specific groups. However, introducing a third dose had 
the unintended consequence of creating doubts about the 
vaccine’s efficacy, particularly for unvaccinated individu-
als. Questions such as "If the vaccines are effective, as 
argued, why do we need a third dose?" fueled the mistrust 
and conspiracy theories surrounding the COVID-19 vac-
cine. Another plausible reason for this mistrust is the 
effectiveness of nonpharmaceutical interventions (NPIs 
that prevent adverse COVID-19-related events across 
waves. For instance, although unsustainable and less 
cost-effective, in Hong Kong, NPIs such as travel restric-
tions, social distancing, and lockdowns effectively reduce 
hospitalizations and mortalities [45]. The lack of glaring 
adverse events showed that vaccines are not relevant for 
preventing transmission, and in most settings, they ignite 
conspiracy theories. This finding supports the burgeon-
ing vaccine literature, showing that mistrust in vaccines, 
governments, healthcare systems, and healthcare provid-
ers decreases vaccine uptake [4]. For instance, a study by 
Allen et al. that examined the impact of medical mistrust 

on vaccine acceptance indicated a positive association 
between medical mistrust and vaccination status and 
intentions. This study further suggested that increasing 
COVID-19 vaccine acceptance will require public health 
to improve trust in vaccines and the medical system. 
Thus, strict surveillance systems are needed to monitor 
vaccine safety consistently and swiftly to evaluate any 
reported adverse events to maintain public trust [35].

The lack of vaccination campaigns was highlighted as 
the main reason for the lack of vaccination among refu-
gees. The lack of vaccination campaigns and public health 
messaging to educate the populace on the significance of 
vaccination induces heightened public distrust, confu-
sion, and skepticism. These findings are consistent with 
the findings of other scholars [11, 23, 40]. For instance, 
according to Johnson et al., educational campaigns about 
a disease-causing organism significantly improve people’s 
attitudes toward vaccines. Chirico and Da Silva reported 
that the lack of credible, transparent, and science-based 
information and recommendations results in mistrust 
in governments and the public health system, conse-
quently lowering the will to be vaccinated [11]. A study 
by Viswanath et al. reported a strong correlation between 
individuals’ risk perceptions, namely, the severity of and 
susceptibility to COVID-19, and people’s likelihood of 
receiving the vaccine [40]. Individuals who place their 
trust in news sites with conservative learning and have a 
diminished confidence level in the scientific community 
are the demographic least inclined to engage in vaccina-
tion for themselves and their children [40].

Choosing proper communication channels is imper-
ative for public engagement through public health 
campaigns. The study found that individuals in humani-
tarian settings regard health information from family and 
friends as more credible than healthcare professionals 
(i.e., doctors, nurses, pharmacists), celebrities, and influ-
encers. Thus, involving family members and friends who 
have received the vaccine is essential to encourage those 
who are hesitant about getting vaccinated. Public health 
campaigns promoting the safety and effectiveness of vac-
cinations, coupled with clear communication about the 
necessity of booster doses through family members with 
a history of vaccination, are crucial for enhancing accept-
ance and participation in COVID-19 vaccination pro-
grammes [16]. Providing information on vaccine safety, 
addressing concerns, and correcting misconceptions can 
enhance trust and confidence in vaccination initiatives.

One’s health status is a significant predictor of vaccine 
uptake. According to the health belief model, behavior 
change has two components: 1) the desire to avoid or get 
well from illness and 2) the conviction that the behavior 
change will cure the illness or improve a condition. If a 
person does not see the immediate benefit of a behavior 
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change, they are less likely to modify their behavior. 
Relatedly, an individual’s perception of the severity and 
vulnerability of the COVID-19 virus influences their 
acceptability of the COVID-19 vaccine. Accordingly, we 
found that the odds of vaccination are lower among those 
not affected by the COVID-19 virus. This group has no 
sense of vulnerability or severity; hence, they do not see 
the immediate need to be vaccinated. Similar findings 
have been reported elsewhere [21, 40, 43]. For example, 
a study by Guthrie et al. [21] revealed that an increase in 
one’s self-rated health is linked to greater odds of refusing 
the influenza vaccine because they deem it unnecessary. 
Individuals who believe that they have a robust immune 
system are less likely to accept the vaccine because they 
do not perceive any immediate threat or vulnerability to 
the COVID-19 virus.

We found that location is a significant determinant of 
vaccine uptake. The closer or more proximal the location 
of the vaccine site is, the lower the odds of vaccine hesi-
tancy. Studies examining vaccine hesitancy have mainly 
concentrated on vaccine knowledge, trust, and risk per-
ception. However, the distance to vaccination sites plays 
a significant role and is a noncoercive tool to improve 
vaccine uptake. Like our findings, a study by Mazar et al. 
(n.d.) examining the association between distance to vac-
cine sites and COVID-19 vaccine uptake revealed that 
location is an important yet overlooked determinant 
of vaccine acceptance. The study showed a consistently 
strong positive correlation between distance and vacci-
nation rate. Displaced populations usually live in camps 
created by host countries and developmental agencies 
such as the World Bank, with most people never leav-
ing these camps. Thus, they are unaware of the activities 
(e.g., vaccination campaigns, if any) beyond the confines 
of the camps, preventing them from receiving the vac-
cines. The study found that the odds of being vaccinated 
were significantly greater at mass vaccine sites erected 
near dwellings of the  forcibly displaced. A plausible 
explanation for this finding is the proximity to the vacci-
nation site. Therefore, it is imperative to consider the dis-
tance to vaccination sites in public health programming, 
as this distance plays a pivotal role in reducing vaccine 
hesitancy and addressing the ardent spread of infectious 
diseases among displaced populations already predis-
posed to infectious diseases due to the crowded nature of 
their camps.

Finally, the current study revealed that some sociode-
mographic factors are associated with vaccine uptake. 
For refugees and migrants, vaccination status is signifi-
cantly associated with marital status and age. For exam-
ple, compared to younger adults, older adults are more 
likely to be vaccinated. In their study, Robertson et  al. 
[34] reported similar findings, suggesting that younger 

people are less likely than older people to receive vac-
cines. This is probably attributable to vulnerability, as 
older people are considered to be at high risk. Moreo-
ver, married couples were more likely to be vaccinated 
than single and divorced couples. This finding is consist-
ent with a recent study by Liu et al. [27], who, in a study 
examining marital status and vaccine and COVID-19 vac-
cine uptake among older Americans, found that unmar-
ried and divorced participants are less likely to accept 
the COVID-19 vaccine than their married counterparts. 
This finding is significant in the context of displacement 
because unmarried refugees and migrants are already 
dealing with their social and economic shocks alone, and 
the refusal to vaccinate exposes them to another layer of 
vulnerability.

Limitations
Even with the valuable contributions made to the existing 
body of literature on migration and health, it is essential 
to acknowledge that the current study’s findings may be 
subject to some limitations worth highlighting. First, this 
was a cross-sectional study; thus, causation could not 
be established. Second, this was secondary data and is 
associated with the limitations of secondary data, includ-
ing the data not being collected for my specific research 
objective. Third, it is essential to recognize that individu-
als’ self-reported vaccine hesitancy or acceptance may 
not necessarily align with their actual conduct. This dis-
crepancy can be attributed to the dynamic nature of the 
COVID-19 pandemic, which necessitates a considera-
tion of the time delay between the assessment of vaccine 
intention and the subsequent observation of behavior. 
Examining gender dynamics within the context of vac-
cine hesitancy is of utmost importance and warrants 
additional scholarly investigation, mainly through quali-
tative research methodologies.

Conclusion
The present study demonstrated an association between 
migration status and vaccine uptake. Further scholarly 
exploration using qualitative research methodologies is 
needed to understand why people refuse or accept vac-
cines. This will aid policymakers in creating targeted 
interventions and programs to improve vaccine uptake 
among the forcibly displaced. In line with the findings 
of this study, interventions should target younger adults, 
unmarried couples, and households with few members, 
with a particular focus on creating, implementing, and 
enhancing initiatives that address vaccine hesitancy to 
mitigate the spread of infectious diseases. Implement-
ing comprehensive mass vaccination venues, public edu-
cation initiatives, and awareness campaigns regarding 
the importance of vaccination and herd immunity can 
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decrease vaccine hesitancy among the forcibly displaced. 
In doing so, particularly in humanitarian settings, involv-
ing family and friends with vaccine history is imperative 
because they are more trusted. Furthermore, this study’s 
findings suggest that bringing vaccination sites closer to 
the dwellings of forcibly displaced individuals may be 
an effective and noncoercive strategy for resolving vac-
cine hesitancy without requiring individuals to alter their 
beliefs.

Education efforts to enhance vaccine literacy and 
encourage evidence-based decision-making are crucial 
components of comprehensive vaccination plans [14]. 
Despite our findings indicating a lack of trust in health-
care workers, community health workers (CHWs) can 
contribute significantly to bridging this divide since they 
are trusted members of their communities. CHWs from 
camps can use their knowledge to inform camp resi-
dents about the benefits of vaccination, the dangers of 
COVID-19 infection, and the importance of herd immu-
nity. When there are no CHWs from the camps, host 
country healthcare workers (HCWs) can act as interme-
diaries between trusted community members (i.e., family 
and friends) with vaccination histories and unvaccinated 
community members. They can provide resources and 
educational and communication skills to these groups, 
who, in turn, will educate unvaccinated community 
members.

Effective communication is essential for addressing 
concerns, dispelling conspiracy theories, and provid-
ing accurate information about the safety and efficacy of 
vaccines [26]. HCWs, as trusted sources of health infor-
mation, play a pivotal role in delivering clear, evidence-
based messaging to the public [16] by engaging in open 
dialog and addressing misconceptions. Healthcare pro-
viders may also engage in community activities to estab-
lish public trust before vaccine distribution. For example, 
healthcare workers can show exemplary behavior by tak-
ing vaccines in front of community members and shar-
ing their experiences. In addition, HCWs play a pivotal 
role in controlling the spread of infectious diseases and 
protecting public health by empowering individuals 
to make educated decisions about vaccines and boost-
ers by offering accurate information and personalized 
recommendations.

Acknowledgements
Not applicable.

Authors’ contributions
"MA conceptualized the study, analyzed the data and wrote the manuscript.

Funding
This research received no specific grant from any funding agency.

Availability of data and materials
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
The study was based on publicly available secondary data. Thus, this study did 
not require ethical approval.

Consent for publication
Permissions were acquired for tables and figures not owned by the author.

Competing interests
The authors declare no competing interests.

Received: 27 November 2023   Accepted: 4 May 2024

References
 1. Abba-Aji, M., Stuckler, D., Galea, S., & McKee, M. (2022). Ethnic/racial 

minorities’ and migrants’ access to COVID-19 vaccines: A systematic 
review of barriers and facilitators. In Journal of Migration and Health (Vol. 
5). Elsevier BV https:// doi. org/ 10. 1016/j. jmh. 2022. 100086

 2. Afrifa-Anane GF, Larbi RT, Addo B, Agyekum MW, Kyei-Arthur F, Appiah M, 
Agyemang CO, Sakada IG. Facilitators and barriers to COVID-19 vaccine 
uptake among women in two regions of Ghana: a qualitative study. Plos 
One. 2022;17(8 August):1–17. https:// doi. org/ 10. 1371/ journ al. pone. 02728 
76.

 3. Alhudiri I, Abusrewil Z, Dakhil O, Zwaik MA, Awn MA, Jallul M, Ahmed AI, 
Abugrara R, Elzagheid A. Impact of vaccination and risk factors on COVID-
19 mortality amid delta wave in Libya: a single center cohort study. Plos 
One. 2023;18(8). https:// doi. org/ 10. 1371/ journ al. pone. 02894 90 PMID:375
40662;PMCID:PMC10403102.

 4. Allen, J. D., Fu, Q., Shrestha, S., Nguyen, K. H., Stopka, T. J., Cuevas, A., & 
Corlin, L. (2022). Medical mistrust, discrimination, and COVID-19 vaccine 
behaviors among a national sample US adults. SSM - Population Health, 
20. https:// doi. org/ 10. 1016/j. ssmph. 2022. 101278

 5. Amo-Adjei J, Nurzhynska A, Essuman R, Lohiniva AL. Trust and willingness 
toward COVID-19 vaccine uptake: a mixed-method study in Ghana, 
2021. Arch Public Health. 2022;80(1):1–12. https:// doi. org/ 10. 1186/ 
s13690- 022- 00827-0.

 6. Baden LR, El Sahly HM, Essink B, Kotloff K, Frey S, Novak R, Zaks T. Efficacy 
and safety of the mRNA-1273 SARS-CoV-2 vaccine. N Engl J Med. 
2021;384(5):403–16.

 7. Bayati M, Noroozi R, Ghanbari-Jahromi M, Jalali FS. Inequality in the 
distribution of Covid-19 vaccine: a systematic review. Int J Equity Health. 
2022;21(1):1–9. https:// doi. org/ 10. 1186/ s12939- 022- 01729-x.

 8. Barouch DH, Stephenson KE, Sadoff J, Yu J, Chang A, Gebre M, Heerwegh 
D. Durable humoral and cellular immune responses 8 months after Ad26.
COV2.S vaccination. N Engl J Med. 2022;386(1):72–85.

 9. Botwe BO, Antwi WK, Adusei JA, Mayeden RN, Akudjedu TN, Sule SD. 
COVID-19 vaccine hesitancy concerns: findings from a Ghana clinical 
radiography workforce survey. Radiography. 2022;28(2):537–44. https:// 
doi. org/ 10. 1016/j. radi. 2021. 09. 015.

 10. Carcelen AC, Prosperi C, Mutembo S, Chongwe G, Mwansa FD, Ndubani P, 
Simulundu E, Chilumba I, Musukwa G, Thuma P, Kapungu K, Hamahuwa 
M, Mutale I, Winter A, Moss WJ, Truelove SA. COVID-19 vaccine hesitancy 
in Zambia: a glimpse at the possible challenges ahead for COVID-19 
vaccination rollout in sub-Saharan Africa. Hum Vaccin Immunother. 
2022;18(1):1–6. https:// doi. org/ 10. 1080/ 21645 515. 2021. 19487 84.

 11. Chirico F, Da Silva JAT. Evidence-based policies in public health to address 
COVID-19 vaccine hesitancy. In Future Virol. 2023;18(4):261–73 Newlands 
Press Ltd.

 12. Chuah FLH, Tan ST, Yeo J, Legido-Quigley H. The health needs and access 
barriers among refugees and asylum-seekers in Malaysia: a qualitative 
study. Int J Equity in Health. 2018;17(1):1–15. https:// doi. org/ 10. 1186/ 
s12939- 018- 0833-x.

 13. Crawshaw AF, Deal A, Rustage K, Forster AS, Campos-Matos I, Vandrevala 
T, Würz A, Pharris A, Suk JE, Kinsman J, Deogan C, Miller A, Declich S, 
Greenaway C, Noori T, Hargreaves S. What must be done to tackle vaccine 

https://doi.org/10.1016/j.jmh.2022.100086
https://doi.org/10.1371/journal.pone.0272876
https://doi.org/10.1371/journal.pone.0272876
https://doi.org/10.1371/journal.pone.0289490
https://doi.org/10.1016/j.ssmph.2022.101278
https://doi.org/10.1186/s13690-022-00827-0
https://doi.org/10.1186/s13690-022-00827-0
https://doi.org/10.1186/s12939-022-01729-x
https://doi.org/10.1016/j.radi.2021.09.015
https://doi.org/10.1016/j.radi.2021.09.015
https://doi.org/10.1080/21645515.2021.1948784
https://doi.org/10.1186/s12939-018-0833-x
https://doi.org/10.1186/s12939-018-0833-x


Page 10 of 10Achore  Archives of Public Health           (2024) 82:70 

hesitancy and barriers to COVID-19 vaccination in migrants? J Travel Med. 
2021;28(4):048. https:// doi. org/ 10. 1093/ jtm/ taab0 48.

 14. Danchin M, Biezen R, Manski-Nankervis JA, Kaufman J, Leask J, Preparing 
Vaccination Acceptance Research Network (PREVAC). Preparing the pub-
lic for COVID-19 vaccines: How can general practitioners build vaccine 
confidence and optimize uptake for themselves and their patients? Austr 
J Gen Pract. 2018;47(11):823–6.

 15. Daniels D, Imdad A, Buscemi-Kimmins T, Vitale D, Rani U, Darabaner E, 
Shaw A, Shaw J. Vaccine hesitancy in the refugee, immigrant, and migrant 
population in the United States: A systematic review and meta-analysis. 
Hum Vaccines Immunother. 2022;18(6):2131168. https:// doi. org/ 10. 1080/ 
21645 515. 2022. 21311 68.

 16. Dubé E, Vivion M, MacDonald NE. Vaccine hesitancy, vaccine refusal and 
the anti-vaccine movement: influence, impact and implications. Expert 
Rev Vaccines. 2013;14(1):99–117.

 17. Dula J, Mulhanga A, Nhanombe A, Cumbi L, Júnior A, Gwatsvaira J, 
SieweFodjo JN, De Moura Villela EF, Chicumbe S, Colebunders R. Covid-19 
vaccine acceptability and its determinants in mozambique: an online 
survey. Vaccines. 2021;9(8):2131168. https:// doi. org/ 10. 3390/ vacci nes90 
80828.

 18. Faruque ASG, Alam B, Nahar B, Parvin I, Barman AK, Khan SH, Hossain 
MN, Widiati Y, Hasan AM, Kim M, Worth M, Vandenent M, Ahmed T. Water, 
Sanitation, and Hygiene (WASH) Practices and Outreach Services in Set-
tlements for Rohingya Population in Cox’s Bazar, Bangladesh, 2018–2021. 
Int J Environ Res Public Health. 2022;19(15):9635. https:// doi. org/ 10. 3390/ 
ijerp h1915 9635.

 19. Fieselmann J, Annac K, Erdsiek F, Yilmaz-Aslan Y, Brzoska P. What are the 
reasons for refusing a COVID-19 vaccine? A qualitative analysis of social 
media in Germany. BMC Public Health. 2022;22(1):1–8. https:// doi. org/ 10. 
1186/ S12889- 022- 13265-Y/ TABLES/1.

 20. Guglielmi S, Seager J, Mitu K, Baird S, Jones N. Exploring the impacts of 
COVID-19 on Rohingya adolescents in Cox’s Bazar: a mixed-methods 
study. J Migr Health. 2020;1–2:100031. https:// doi. org/ 10. 1016/J. JMH. 
2020. 100031.

 21. Guthrie JL, Fisman D, Gardy JL. Self-rated health and reasons for nonvac-
cination against seasonal influenza in Canadian adults with asthma. Plos 
One. 2017;12(2):e0172117. https:// doi. org/ 10. 1371/ journ al. pone. 01721 17.

 22. Hayward SE, Deal A, Cheng C, Crawshaw A, Orcutt M, Vandrevala TF, 
Norredam M, Carballo M, Ciftci Y, Requena-Méndez A, Greenaway 
C, Carter J, Knights F, Mehrotra A, Seedat F, Bozorgmehr K, Veizis A, 
Campos-Matos I, Wurie F, Hargreaves S. Clinical outcomes and risk factors 
for COVID-19 among migrant populations in high-income countries: a 
systematic review. J Migration Health. 2021;3:100041. https:// doi. org/ 10. 
1016/j. jmh. 2021. 100041.

 23. Johnson DK, Mello EJ, Walker TD, Hood SJ, Jensen JL, Poole BD. Combat-
ing vaccine hesitancy with vaccine-preventable disease familiarization: 
An interview and curriculum intervention for college students. Vaccines. 
2019;7(2):39. https:// doi. org/ 10. 3390/ vacci nes70 20039.

 24. Liddell BJ, Murphy S, Mau V, Bryant R, O’Donnell M, McMahon T, Nick-
erson A. Factors associated with COVID-19 vaccine hesitancy among 
refugees in Australia. Eur J Psychotraumatol. 2021;12(1):1997173. https:// 
doi. org/ 10. 1080/ 20008 198. 2021. 19971 73.

 25. Liddell, B. J., Murphy, S., Mau, V., Bryant, R., O’Donnell, M., McMahon, 
T., & Nickerson, A. (2021b). Factors associated with COVID-19 vaccine 
hesitancy among refugees in Australia. In European Journal of Psychotrau-
matology (Vol. 12, Issue 1). Taylor and Francis Ltd. https:// doi. org/ 10. 1080/ 
20008 198. 2021. 19971 73

 26. Lin Y, Hu Z, Zhao Q, Alias H, Danaee M, Wong LP. Understanding COVID-
19 vaccine demand and hesitancy: A nationwide online survey in China. 
PLoS Neglected Tropical Diseases. 2020;14(12):e0008961. https:// doi. org/ 
10. 1371/ journ al. pntd. 00089 61.

 27. Liu H, Nowak GR, Wang J, Luo Z. A national study of marital status dif-
ferences in early uptake of COVID-19 vaccine among older Americans. 
Geriatrics (Switzerland). 2023;8(4):69. https:// doi. org/ 10. 3390/ geria trics 
80400 69.

 28. Lopez Bernal J, Andrews N, Gower C, Gallagher E, Simmons R, Thelwall S, 
Brown KE. Effectiveness of Covid-19 vaccines against the B.1. 617.2 (Delta) 
variant. N Engl J Med. 2021;385(7):585–94.

 29. MacDonald SE, Paudel YR, Du C. COVID-19 vaccine coverage among 
immigrants and refugees in Alberta: a population-based cross-sectional 

study. J Glob Health. 2022;12:05053. https:// doi. org/ 10. 7189/ jogh. 12. 
05053.

 30. Morales DX, Beltran TF, Morales SA. Gender, socioeconomic status, and 
COVID-19 vaccine hesitancy in the US: an intersectionality approach. 
Sociol Health Illn. 2022;44(6):953–71. https:// doi. org/ 10. 1111/ 1467- 9566. 
13474.

 31. Planas D, Veyer D, Baidaliuk A, Staropoli I, GuivelBenhassine F, Rajah MM, 
Gallais F. Reduced sensitivity of SARS-CoV-2 variant Delta to antibody 
neutralization. Nature. 2021;596(7871):276–80.

 32. Polack FP, Thomas SJ, Kitchin N, Absalon J, Gurtman A, Lockhart S, Pérez 
JL. Safety and efficacy of the BNT162b2 mRNA Covid-19 vaccine. N Engl J 
Med. 2020;383(27):2603–15.

 33. Ganie A, Mukhter I. Misinformation induced anxieties and fear affecting 
vaccination programs: Challenge for COVID-19 vaccination program. J 
Fam Med Prim Care. 2022;11(1):405. https:// doi. org/ 10. 4103/ jfmpc. jfmpc_ 
1520_ 21.

 34. Robertson E, Reeve KS, Niedzwiedz CL, Moore J, Blake M, Green M, 
Katikireddi SV, Benzeval MJ. Predictors of COVID-19 vaccine hesitancy in 
the UK household longitudinal study. Brain Behav Immun. 2021;94(Janu-
ary):41–50. https:// doi. org/ 10. 1016/j. bbi. 2021. 03. 008.

 35. Shimabukuro TT, Cole M, Su JR. Reports of anaphylaxis after receipt of 
mRNA COVID-19 vaccines in the US—December 14, 2020-January 18, 
2021. JAMA. 2021;325(11):1101–2.

 36. Sheikh A, McMenamin J, Taylor B, Robertson C, Scotland PH, Public Health 
Scotland and the EAVE II Collaborators. SARS-CoV-2 Delta VOC in Scot-
land: demographics, risk of hospital admission, and vaccine effectiveness. 
The Lancet. 2021;397(10293):2461–2.

 37. Solís Arce JS, Warren SS, Meriggi NF, Scacco A, McMurry N, Voors M, 
Syunyaev G, Malik AA, Aboutajdine S, Adeojo O, Anigo D, Armand A, Asad 
S, Atyera M, Augsburg B, Awasthi M, Ayesiga GE, Bancalari A, Björkman-
Nyqvist M, Omer SB. COVID-19 vaccine acceptance and hesitancy in low- 
and middle-income countries. Nat Med. 2021;27(8):1385–94. https:// doi. 
org/ 10. 1038/ s41591- 021- 01454-y.

 38. Sulub SA, Mohamed MA. Determinants of COVID-19 vaccine uptake and 
acceptability in the Horn of Africa: evidence from Somaliland. Vaccines. 
2022;10(7):1076. https:// doi. org/ 10. 3390/ vacci nes10 071076.

 39. UNCHR, 2023, Figures at a glance https:// www. unhcr. org/ about- unhcr/ 
who- we- are/ figur es- glance)

 40. Viswanath K, Bekalu M, Dhawan D, Pinnamaneni R, Lang J, McLoud 
R. Individual and social determinants of COVID-19 vaccine uptake. 
BMC Public Health. 2021;21(1):818. https:// doi. org/ 10. 1186/ 
s12889- 021- 10862-1.

 41. Wenham, C., Smith, J., & Morgan, R. (2020). COVID-19: the gendered 
impacts of the outbreak. In The Lancet. https:// doi. org/ 10. 1016/ S0140- 
6736(20) 30526-2

 42. Whitaker HJ, Tsang RSM, Byford R, Andrews NJ, Sherlock J, Sebastian Pillai 
P, Williams J, Button E, Campbell H, Sinnathamby M, Victor W, Anand S, 
Linley E, Hewson J, D Archangelo S, Otter AD, Ellis J, Hobbs RFD, Howsam 
G, Lopez Bernal J. Pfizer-BioNTech and Oxford AstraZeneca COVID-19 
vaccine effectiveness and immune response among individuals in clinical 
risk groups. J Infect. 2022;84(5):675–83. https:// doi. org/ 10. 1016/j. jinf. 2021. 
12. 044.

 43. Willis DE, Andersen JA, Bryant-Moore K, Selig JP, Long CR, Felix HC, Curran 
GM, McElfish PA. COVID-19 vaccine hesitancy: Race/ethnicity, trust, and 
fear. Clin Transl Sci. 2021;14(6):2200–7. https:// doi. org/ 10. 1111/ cts. 13077.

 44. WHO. WHO coronavirus (COVID-19) dashboard; 2022. Available 
from: https:// covid 19. who. int/.

 45. Yang B, Lin Y, Xiong W, Liu C, Gao H, Ho F, Zhou J, Zhang R, Wong JY, 
Cheung JK, Lau EHY, Tsang TK, Xiao J, Wong IOL, Martín-Sánchez M, 
Leung GM, Cowling BJ, Wu P. Comparison of control and transmission of 
COVID-19 across epidemic waves in Hong Kong: an observational study. 
Lancet Reg Health West Pac. 2023;22(43):100969. https:// doi. org/ 10. 
1016/j. lanwpc. 2023. 100969 PMID:38076326;PMCID:PMC10700518.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1093/jtm/taab048
https://doi.org/10.1080/21645515.2022.2131168
https://doi.org/10.1080/21645515.2022.2131168
https://doi.org/10.3390/vaccines9080828
https://doi.org/10.3390/vaccines9080828
https://doi.org/10.3390/ijerph19159635
https://doi.org/10.3390/ijerph19159635
https://doi.org/10.1186/S12889-022-13265-Y/TABLES/1
https://doi.org/10.1186/S12889-022-13265-Y/TABLES/1
https://doi.org/10.1016/J.JMH.2020.100031
https://doi.org/10.1016/J.JMH.2020.100031
https://doi.org/10.1371/journal.pone.0172117
https://doi.org/10.1016/j.jmh.2021.100041
https://doi.org/10.1016/j.jmh.2021.100041
https://doi.org/10.3390/vaccines7020039
https://doi.org/10.1080/20008198.2021.1997173
https://doi.org/10.1080/20008198.2021.1997173
https://doi.org/10.1080/20008198.2021.1997173
https://doi.org/10.1080/20008198.2021.1997173
https://doi.org/10.1371/journal.pntd.0008961
https://doi.org/10.1371/journal.pntd.0008961
https://doi.org/10.3390/geriatrics8040069
https://doi.org/10.3390/geriatrics8040069
https://doi.org/10.7189/jogh.12.05053
https://doi.org/10.7189/jogh.12.05053
https://doi.org/10.1111/1467-9566.13474
https://doi.org/10.1111/1467-9566.13474
https://doi.org/10.4103/jfmpc.jfmpc_1520_21
https://doi.org/10.4103/jfmpc.jfmpc_1520_21
https://doi.org/10.1016/j.bbi.2021.03.008
https://doi.org/10.1038/s41591-021-01454-y
https://doi.org/10.1038/s41591-021-01454-y
https://doi.org/10.3390/vaccines10071076
https://www.unhcr.org/about-unhcr/who-we-are/figures-glance
https://www.unhcr.org/about-unhcr/who-we-are/figures-glance
https://doi.org/10.1186/s12889-021-10862-1
https://doi.org/10.1186/s12889-021-10862-1
https://doi.org/10.1016/S0140-6736(20)30526-2
https://doi.org/10.1016/S0140-6736(20)30526-2
https://doi.org/10.1016/j.jinf.2021.12.044
https://doi.org/10.1016/j.jinf.2021.12.044
https://doi.org/10.1111/cts.13077
https://covid19.who.int/
https://doi.org/10.1016/j.lanwpc.2023.100969
https://doi.org/10.1016/j.lanwpc.2023.100969

	Correlates of COVID-19 vaccine uptake among the forcibly displaced: evidence from Libya
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	COVID-19 vaccine uptake

	Methods
	Data sources
	Data availability and ethical considerations
	Measures
	Outcome of interest: vaccine uptake
	Covariates of interest

	Statistical analysis

	Results
	Discussion
	Limitations

	Conclusion
	Acknowledgements
	References


