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Abstract 

Background  COVID-19 has caused millions of deaths globally, with vulnerable populations such as people experi‑
encing homelessness (PEH) at higher risk. This systematic review and meta-analysis aims to identify the prevalence 
and key factors contributing to vaccine acceptance experienced by PEH.

Methods  The protocol of this study was registered in PROSPERO (CRD42023391659). We included studies 
that reported relevant information about vaccine acceptance or vaccine hesitant/refusal among PEH. Eight databases 
were systematically searched in January 2023. Meta-analysis was conducted for the prevalence of vaccine accept‑
ance, vaccine uptake, and factors associated with vaccine acceptance. Attitudes toward vaccines were combined 
into bar charts.

Result  A total of 29 papers were included in this systematic review and 19 papers were included for meta-analysis. 
The pooled prevalence of COVID-19 vaccine acceptance among PEH was 66% (95%CI: 58%-73%). Our meta-
regression showed vaccine acceptance was significantly increased over time. Moreover, subgroup meta-analysis 
showed that PEH were more likely to accept the COVID-19 vaccine after June 2021 (78%, 95%CI: 65%-86%) compared 
with earlier period (56%, 95%CI: 54%-59%). Subgroup meta-analysis also revealed that women and participants 
without underlying medical condition (chronic diseases) were significantly less likely to accept the COVID-19 vaccine, 
compared to men and those with medical conditions, respectively.

Conclusion  The study emphasizes the need for targeted public health interventions aimed at increasing vaccine 
acceptance among PEH, especially at the early stage of the pandemic, among females, those without underlying 
medical conditions, being Black (in Canada and the USA), and young people. These interventions should address 
the common concerns of vaccine safety, adverse effects, effectiveness, and distrust in health care systems. In addition 
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to offering vaccinations in different areas convenient to them, education programs could be established to increase 
vaccine acceptance among PEH.

Keywords  COVID-19, Vaccine hesitancy, Homeless, Attitudes

Introduction
The COVID-19 virus has positioned itself as a pandemic 
that has taken away millions of lives worldwide. As of 
May 2023, there are nearly 7 million deaths [1, 2]. Despite 
health measures taken to reduce the risk of transmission, 
the virus is still a health threat, especially for vulnerable 
groups such as people experiencing homelessness (PEH) 
[3]. Although massive amounts of COVID-19 vaccina-
tion doses are spread worldwide, not all people are yet 
vaccinated. Moreover, some people are still reluctant 
to receive the vaccine [4, 5]. This behavior is influenced 
by many factors, such as trust in the government, com-
placency and convenience toward vaccine producers, 
adverse effects, etc. [6].

High acceptance rates are essential for achieving herd 
immunity and ending the COVID-19 crisis, while hesi-
tancy can lead to increased transmission and prolonged 
health and economic impacts. Vaccine hesitancy poses 
a great risk to PEH, as they appear to be at a higher risk 
of infection, morbidity, and mortality compared to the 
general population [7, 8]. In general, homelessness and 
unstable housing have been found to be associated with 
poor health conditions [9]. PEH are especially suscepti-
ble due to limited access to healthcare and the inability 
to socially distance [3]. In addition, they are often older 
and have underlying chronic illnesses.

It is plausible that PEH may exhibit lower COVID-19 
vaccination rates compared to the general population, 
sharing common factors of vaccine hesitancy. These 
factors include concerns about severe side effects, mis-
trust in vaccine ingredients, skepticism toward gov-
ernment authorities, gender-related differences (with 
women showing higher hesitancy), cohabitation with a 
partner, and lower levels of health education [8, 10, 11]. 
Nevertheless, further research is required to identify 
the leading risk factors for vaccine hesitancy in PEH. 
Understanding the reasons underlying vaccine hesi-
tancy is essential to develop appropriate strategies to 
increase vaccination acceptance and thereby improve 
health prognoses for these groups.

Hence, the objective of this systematic review and 
meta-analysis is to identify the prevalence and fac-
tors associated with vaccine acceptance among PEH 
and the vaccination constraints experienced by them. 
In addition to the COVID-19 vaccine, other kinds of 
vaccines will also be included in this review to provide 

a more comprehensive understanding of the chal-
lenges encountered by PEH in accessing and accepting 
vaccines.

Methods
Protocol registration
Our protocol was registered on 13 January 2023 by PROS-
PERO under registration number CRD42023391659 with 
the purpose of “(estimating) the prevalence and asso-
ciated factors of vaccine hesitancy and vaccine refusal 
among homeless people” [12]. We followed the PRISMA 
guidelines [13] and Tawfik et al.’s paper [14] of the 14 steps 
to conduct a systematic review and meta-analysis. The 
PRISMA checklist is reported in Supplementary file 1.

Selection criteria
The inclusion criteria were as follows: (1) any primary 
study reporting prevalence or associated factors of vac-
cine hesitancy or vaccine refusals among PEH, includ-
ing residents of homeless shelters or non-shelters; (2) no 
restrictions on language, ethnicity, gender, geography, or 
socioeconomic status; and (3) no restrictions on study 
design. The exclusion criteria were as follows: (1) articles 
without full text available; (2) conference papers, letters, 
commentaries, news pieces, editorials, author responses, 
and books; and (3) studies with data not reliably extracted 
which means different data between abstract and results, 
duplicated, or overlapping datasets.

Search strategy
On 14th January 2023, we searched articles on PubMed, 
Scopus, EMBASE, Web of Science, Google Scholar, 
Cochrane, ClinicalTrials.gov, and metaRegister of 
Controlled Trials (mRCT) with the main search strat-
egy: (homeless OR homelessness OR “ill-housed” OR 
unhoused OR shelter OR shelters OR unsheltered OR 
"street people" OR “street person*” OR “insecure hous-
ing” OR vagabonds OR hoboes) AND (willingness OR 
readiness OR hesitancy OR hesitancies OR delay OR 
delays OR hesitant OR refusal OR refusals OR accept-
ance OR accept OR reluctance OR agreement OR unde-
cided OR indecisive OR indecisiveness OR indecision 
OR uncertain OR uncertains OR skeptic OR skeptics 
OR doubt OR doubts OR decline OR declines) AND 
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(vaccine OR vaccines OR vaccination OR immunization 
OR immunisation OR immunized OR shot OR shots OR 
booster). For details of the specific syntax used in each 
database, please refer to Supplementary file 2.

Title/abstract screening
The screening process was carried out by two independ-
ent teams, with three members in each team. Independ-
ent reviewers must decide between “include”, “exclude”, 
or “maybe” for each title/abstract. After that, each group 
discussed the final decision. In case of conflicts or disa-
greements, papers were automatically included for the 
full-text step.

Full‑text screening
In this step, we read more carefully to find the articles 
that met our criteria and excluded unqualified articles; 
in particular, in this step, we did not have the “maybe” 
option for our results. Our team worked the same as 
the previous step with two teams having three members 
working independently and having a discussion for the 
final decision. However, this time, any conflicting results 
after the discussion were resolved by our supervisor 
(AMM).

Manual search
The manual search was conducted on 15th February 
2023 to check for missing articles by checking references, 
citations, and similar articles of the included studies on 
PubMed, Scopus, EMBASE, and Web of Science. The 
manual search results were subjected to the same full-
text screening process. After the analysis, we conducted 
searches again on a few databases, in cases any papers 
were published after the initial search.

Data extraction process
Data extraction was conducted according to a pre-
defined data extraction table, which was developed 
using the five most compatible studies found by the 
systematic search. We summarized the following data 
from the included studies: authors, year of publication, 
country, study design, kind of vaccine, type of home-
less, sample size, number of people already vaccinated, 
time of survey, population characteristics, study objec-
tive, outcome measures, study limitation, and main 
finding. Then, we extracted the following data: soci-
odemographic (sex, race/ethnicity, age, education level, 
health insurance, duration of homelessness, source of 
COVID-19 information) and main outcomes (kind of 
vaccine, acceptance rate, hesitancy rate, refusal rate, 
attitudes toward vaccination, barriers to accessibility, 
and factors associated with vaccine acceptance vari-
ables). This step was performed in the same fashion 

as the screening processes. There were at least two 
reviewers independently extracting the same paper. 
Extracted data were cross-checked by leaders, and dis-
crepancies were solved by a discussion with all involved 
reviewers.

Quality and risk of bias assessment
After data extraction, the quality of the included stud-
ies was assessed using five modified questions, which 
were influenced by the "Quality Assessment Tool for 
Observational Cohort and Cross-Sectional Studies" 
of the National Heart, Lung, and Blood Institute [15]. 
Five questions were (1) Was the research question or 
objective in this paper clearly stated? (2) Was the study 
population clearly specified and defined? (3) Were 
the outcome measures (dependent variables) clearly 
defined, valid, reliable, and implemented consistently 
across all study participants? (4) Is it clear what was 
used to determine statistical significance and/or pre-
cision estimates? (5) Does the response rate raise con-
cerns about non-response bias? Non-response should 
be < 40%).

Each question was marked by 1 for a “yes” answer and 
0 for a “no” answer. Then, we summed and defined the 
quality with more than 4 points as good, 3 points as fair, 
and less than 3 points as poor. Each reviewer performed 
this step independently, and conflicting results were 
resolved by discussion.

Data analysis
Data were grouped according to the kind of vaccine. If 
more than three studies reported the event rate (preva-
lence) of vaccine acceptance and vaccine uptake in 
homeless people or risk factors for vaccine hesitancy, 
proportional meta-analysis was estimated by standard 
meta-analysis using the meta package in R project soft-
ware. Participants who have already received the vac-
cine and those who are willing to receive the vaccine will 
be coded as acceptance. While only those who already 
received the vaccine will be coded as vaccine uptake. The 
prevalence of vaccine acceptance and uptake were com-
puted with the corresponding 95% confidence intervals 
(95%CI). Heterogeneity was considered statistically sig-
nificant if I2 values > 50%.

A meta-regression was performed to analyze the rela-
tionship between the time interval and COVID-19 vac-
cine acceptance. The time interval was measured in days, 
with the final date of the survey duration serving as the 
time reference. If there was a significant association 
(P < 0.05) between the time interval and vaccine accept-
ance, a specific time point subgroup meta-analysis for 
COVID-19 vaccine acceptance was conducted to reduce 
heterogeneity. A subgroup meta-analysis for a time point 
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was considered feasible if the I2 value for the subgroup 
was below 40%.

If more than 3 papers report raw data for the same 
associated factor variables, then a meta-analysis will be 
conducted for odds ratios. Meta-analysis will be esti-
mated by Review Manager 5.4.1 software. Odds ratios 
will be computed with the corresponding 95%CI—het-
erogeneity was considered statistically significant if I2 
values were > 50% and the p-value significance cut-off 
was 0.05.

There is one paper [16] for which we could not obtain 
the raw data for homeless shelters and homeless non-
shelters, so we counted a portion of migrants as PEH. The 
migrant population in this paper exhibited similar char-
acteristics to the homeless population, leading us to com-
bine them for the purposes of analysis. We also assumed 
that some missing values for vaccine acceptance/hesitant 
events were random, so any missing value was removed 
from the analysis.

Results
Study characteristics
Our initial search yielded 592 articles, from which 240 
duplicates were removed. Another 294 were excluded 
after title and abstract screening, and an additional 36 
were excluded after full-text screening. Seven articles 
were identified manually, resulting in a total of 29 arti-
cles included in the systematic review and 19 for the 
meta-analysis. For the PRISMA flowchart for the inclu-
sion of studies, please refer to Fig. 1.

Our systematic review identified 19 studies from the 
USA [11, 17–34], three studies from France [10, 16, 35], 
two studies from Australia [36, 37], two studies from Italy 
[38, 39], one study from Canada [40], one study from 
England [41], and one study from Germany [42]. Two 
prospective cohort studies examined Hepatitis A and B 
vaccination [29, 36]. All other studies are cross-sectional; 
of which one investigated the Hepatitis A vaccination 
[18], three investigated Influenza vaccination [28, 35, 
41], one investigated Herpes Zoster vaccination [24], one 
investigated the 7-vaccine series for baby [21], and all 
other studies examined the COVID-19 vaccination.

For quality assessment results, 12 studies were con-
sidered good, 12 studies were considered fair, and five 
studies were considered poor – for more details of qual-
ity assessments, please refer to Supplementary file 3. The 
characteristics of the COVID-19 studies are presented 
in Table 1, and other vaccines (not COVID-19) are pre-
sented in Table 2.

Prevalence of COVID‑19 vaccine acceptance
Sixteen studies were pooled for the prevalence of 
COVID-19 vaccine acceptance [10, 16, 19, 20, 23, 25–27, 

30–34, 38–40]. The pooled prevalence of COVID-19 vac-
cine acceptance was 66% (95%CI: 58%-73%), I2 = 98%. 
A significant increase in the pooled prevalence of vac-
cine acceptance was noted when comparing the two 
time periods: before June 2021 (56%, 95%CI: 54%-59%, 
I2 = 28%) [10, 23, 25–27, 30, 31, 33, 39, 40] and after June 
2021 (66%, 95%CI: 65%-87%, I2 = 98%) [16, 19, 20, 32, 34, 
38] (Fig. 2). The heterogeneity was low in the “before June 
2021” subgroup. The time interval covariate in the meta-
regression model was statistically significantly associated 
with COVID-19 vaccine acceptance (Table 3).

Prevalence of COVID‑19 vaccine uptake
Nine studies were pooled for the prevalence of COVID-
19 vaccine uptake [16, 19, 20, 25–27, 32, 34, 38]. The 
pooled prevalence of COVID-19 vaccine uptake was 50% 
(95%CI: 31%-68%), with a high heterogeneity (I2 = 99%). 
See Fig. 3.

Factors associated with COVID‑19 vaccine acceptance
Analysis of the association of gender and having underly-
ing medical conditions with COVID-19 vaccine accept-
ance was undertaken in the meta-analysis. Having 
medical conditions was defined as having chronic dis-
eases or long-term illness.

Gender
Four studies were pooled to determine the association 
between gender and vaccine acceptance [10, 25, 31, 39]. 
Males had significantly higher acceptance rates of the 
COVID-19 vaccine (pooled OR: 2.13, 95%CI: 1.23–2.68, 
overall effect: Z = 2.72, P = 0.007) with a high heterogene-
ity (I2 = 70%). See Fig. 4.

Having medical conditions
Three studies were pooled to identify the effect of hav-
ing medical conditions on vaccine acceptance [10, 26, 
31]. Participants with medical conditions showed sig-
nificantly higher acceptance of COVID-19 vaccina-
tion (pooled OR: 1.45, 95%CI: 1.18–1.76, overall effect: 
Z = 3.63, P = 0.0003) with a low heterogeneity (I2 = 0%). 
See Fig. 5.

Race
Black/African Canadians and African Americans 
were less likely to be vaccine acceptance participants 
(OR = 4.61, 95%CI: 1.42–15) [40] and (aOR = 2.47, 95%CI: 
1.57–3.88) [31] respectively.

Age
Older age was associated with higher acceptance of the 
vaccine (OR = 1.04, 95%CI: 1.01–1.07) [38]. A study found 
that individuals aged between 35 and 65 had higher odds 
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for vaccine acceptance than adults below the age of 35 
(aOR = 1.3, 95%CI: 1.0–1.5). The odds were even higher 
for individuals aged more than 65 than for adults below 
the age of 35 (aOR = 2.1, 95%CI: 1.3–3.7) [16].

Other associated factors
In France, having a higher health literacy level and legal 
residence were associated with more vaccine accept-
ance (aOR = 0.38, 95%CI: 0.21–0.68 and aOR = 0.51, 
95%CI: 0.27–0.92, respectively) [10]. While those living 
with others were associated with less vaccine acceptance 
(aOR = 2.48, 95%CI: 1.17–5.41) [10].

Individuals who had trust in official sources were 
found to have a significantly higher likelihood of vaccine 
acceptance (aOR = 0.37, 95%CI: 0.12–1.11) [25]. On the 
other hand, those who relied more on personal contact 
were found to have a lower likelihood of vaccine accept-
ance (aOR = 2.70, 95%CI: 0.93–7.81) [25]. In comparison 
with an accepting group, a higher percentage of individu-
als who were hesitant or undecided about getting the 
vaccine received information about the vaccine through 
social media (80.0% vs 58.3%; p value < 0.001) [46].

Furthermore, individuals who had a high perception 
of the threat posed by COVID-19 were significantly 

Fig. 1  PRISMA flowchart for the inclusion of studies
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more likely to be accepted about getting the vaccine 
(aOR = 0.25, 95%CI: 0.08–0.80) [25]. Conversely, those 
who engaged in highly protective behavior were less likely 
to be accepted about getting the vaccine (aOR = 3.63, 
95%CI: 1.26–10.47) [25].

Attitudes toward the COVID‑19 vaccine
We pooled the studies that reported similar attitudes 
of hesitant/refusal participants (n = 2181) toward the 
COVID-19 vaccine [16, 20, 25–27, 31, 32, 38, 40]. A total 

of 36.18% reported concerns about the safety of the vac-
cine [16, 20, 26, 31, 32, 38], 29.39% reported concerns 
about the side effects of the vaccine [16, 20, 25–27, 32, 
38], 20.72% reported concerns about the effectiveness of 
the vaccine [16, 20, 25, 26, 38], 14.63% said they needed 
more information [25–27, 31, 32], 13.80% reported 
concerns about the newness of the vaccine [26, 27, 32], 
12.98% did not trust the government and/or the health-
care system [16, 20, 26, 27, 32], and 10.50% felt that the 
vaccine was unnecessary [16, 32] (Fig. 6).

Again, we pooled the studies that reported the moti-
vation of participants toward the COVID-19 vaccine 
(n = 4707) [16, 26, 27, 32, 37, 38]. A total of 43.74% 
reported a willingness to protect themselves [16, 26, 27, 
37, 38], 31.15% were motivated by the desire to resume 
social activities [16, 26, 27, 32, 37], and 29.51% reported 
a willingness to protect others [16, 26, 27, 32, 37] (Fig. 7). 
Please refer to Supplementary file 4 for the data on the 
bar charts.

Fig. 2  Subgroup meta-analysis of the prevalence of COVID-19 acceptance among people experiencing homelessness

Table 3  Meta-regression results for COVID-19 vaccine 
acceptance

Covariate Coefficient β (SE) z 95% CI P value

Time interval (in 
day)

0.0024 (0.0007) 3.51 0.0011, 0.0038 0.0004

Intercept -0.1494 (0.2699) -0.55 -0.6785, 0.3796 0.5799
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Change in attitudes toward the COVID‑19 vaccine over time
Only one study reported how vaccine intentions 
change over time among PEH [19]. It reported a 
change in participants’ attitudes from 45.3% (n = 53) 
intent to be vaccinated in Spring 2020 to 74.4% (n = 87) 
by August 2021 [19].

Prevalence of acceptance of other vaccines (not COVID‑19)
The pooled prevalence of influenza vaccine acceptance [28, 
35, 41] was 56% (95%CI: 38%-73%), with a high heteroge-
neity (I2 = 94%) (Fig. 8). The prevalence of Herpes Zoster 
vaccine acceptance reported by a single study was 53.57% 
[24], the prevalence of hepatitis B vaccine acceptance also 

Fig. 3  Meta-analysis of the prevalence of COVID-19 vaccine uptake among people experiencing homelessness sorting by the timing of participant 
recruitment. (The year in the figure was published year)

Fig. 4  Meta-analysis of the association of gender with COVID-19 vaccine acceptance

Fig. 5  Meta-analysis of the association of medical condition with COVID-19 vaccine acceptance
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Fig. 6  Attitudes toward the COVID-19 vaccine among hesitant and refusal participants (percentage does not add to 100% because people can 
have multiple attitudes)

Fig. 7  Motivation toward the COVID-19 vaccine among accepting participants (percentage does not add to 100% because people can have 
multiple attitudes)

Fig. 8  Prevalence of influenza vaccine acceptance among people experiencing homelessness
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reported by a single study was 72.09% [29], and hepatitis A 
reported by two studies was 53.49% [29] and 70.45% [18]. 
For a summary of key findings from other kinds of vac-
cines (not COVID-19), please refer to Table 2.

Barriers to accessibility to vaccines
Many participants reported being faced with various bar-
riers preventing them from getting vaccinated. Barriers 
reported by studies include the distance to the vaccina-
tion sites [26], lack of transportation [21, 26, 28], lack of 
information about sites of vaccination [26, 28], incon-
venient operating hours of vaccination sites [21, 26], and 
inability to take off from work to get vaccinated [17, 26].

Discussion
Since the emergence of COVID-19 in December 2019, 
healthcare systems have suffered exhaustion, and resources 
have been depleted despite the strict policies applied by 
governments to control the pandemic. Eventually, vaccina-
tion was an answer to control the pandemic spread. How-
ever, vaccine hesitancy varies among different populations 
depending on ethnicity, socioeconomic status, attitude 
toward vaccination, and religious beliefs [47]. In this study, 
we aimed to examine the prevalence of vaccine acceptance 
and the related factors, especially among PEH, by conduct-
ing a systematic review and meta-analysis of 29 studies.

Our meta-analysis revealed that COVID-19 vaccine 
acceptance rates were significantly higher after June 2021 
than in previous periods. Some common attitudes toward 
the COVID-19 vaccine among hesitant/refusal partici-
pants have been reported, including safety concerns, side 
effect concerns, effectiveness concerns, distrust of gov-
ernments/healthcare systems, vaccines being new, and 
vaccines not being necessary. Some common motiva-
tions to receive the COVID-19 vaccine are concern about 
one’s own health, resuming social activities, and protect-
ing other people. Significant factors negatively associ-
ated with COVID-19 vaccine acceptance included being 
female, having no medical condition, being Black individ-
uals residing in Canada and the USA, being younger, and 
having lower health literacy.

In addition to the COVID-19 vaccine, other kinds of 
vaccines have also been investigated, including influenza 
vaccines, hepatitis A & B vaccines, herpes zoster vaccines, 
and the combined 7-vaccine for children. In this discus-
sion, we will only discuss the COVID-19 vaccine because 
of the limited information on other kinds of vaccines.

COVID‑19 vaccine uptake compared with the general 
population
Vaccine uptake rates often reveal the true results of the 
effectiveness of vaccination strategies. Several studies 

have been conducted to examine vaccine uptake and 
coverage among PEH. In comparison to the population 
in Dane County, USA, PEH had low rates of completing 
a primary COVID-19 vaccination series (32.0%, 95%CI: 
30.3%–33.8%) and receiving a booster when they were 
eligible (30.8%, 95%CI: 27.8%–33.9%) [48]. The popula-
tion of Dane County had higher rates of primary vacci-
nation series completion (82.4%, 95%CI: 82.3%–82.5%) 
and booster vaccination (67.2%, 95%CI: 67.1%–67.4%) 
[48]. The COVID-19 vaccination completion rates were 
much lower among PEH in Minnesota, USA, compared 
to the general population [49]. By September 30, 2021, 
in Ontario, Canada, (61.4%, 95%CI: 60.8–62.0) of PEH 
had received their first dose of the COVID-19 vaccine, 
with (47.7%, 95%CI: 47.0–48.3) having received two 
doses, while during the same period, 86.6% of Ontario’s 
total adult population had received at least one dose 
and 81.6% had received two doses [50]. Consistent 
studies have found that PEH has a lower vaccination 
rate than the general population. One possible explana-
tion is that PEH may have more challenges in accessing 
healthcare services, including vaccination clinics. Addi-
tionally, vaccine hesitancy or concerns among PEH may 
also contribute to the lower vaccination rate.

However, there are still some exceptions. In Decem-
ber 2021, Roederer et al. [16] discovered that out of the 
3690 PEH and migrants in France, 76.2% (95% CI 74.3–
78.1) had received at least one dose of the COVID-19 
vaccine. We believe it was not significantly lower than 
the total number of people vaccinated against COVID-
19 in France, with over 80% according to Our World 
Data [51] in 2023, which covered the entire popula-
tion. COVID-19 vaccine coverage was found to be high 
among PEH in Toronto, Canada, with at least one dose 
being received by 80.4% of the population and 63.6% 
receiving two or more doses, indicating that advocacy 
and outreach efforts may have been successful [52]. 
A study in Italy revealed (83%, 95%CI: 79%-87%) PEH 
have received the COVID-19 vaccine between June 
and October 2022 [38]. However, we could not find any 
papers that reveal high vaccine uptake in the USA. A 
possible explanation could be that other nations were 
doing better than the USA for vaccination among PEH.

COVID‑19 vaccine acceptance rate compared 
with the general population & within the PEH population
Before June 2021
According to a systematic review, vaccine acceptance 
rates in the USA were 56.9% in April, increased to a 
range of 67.0–75.0% in May, and reached 75.4% in June 
2020 [53]. It was higher than our pooled results for vac-
cine acceptance rate among PEH before June 2021, with 
the majority of studies conducted in the USA. In Italy, 
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the vaccine acceptance rate was 77.3% in April and 
70.8% in June 2020 [53]. The result was also higher than 
that of a study of PEH in Italy conducted before June 
2021. With the available evidence, we can hypothesize 
that COVID-19 vaccine acceptance among PEH was 
lower than that among other populations before June 
2021.

After June 2021
In June 2021, the COVID-19 vaccine acceptance rate was 
found to be 66.6% in the general population in the USA 
by a large survey [54]. It was unexpectedly lower than 
our pool results for the acceptance rate among PEH after 
June 2021. In our meta-analysis, one study in France and 
one study in Italy conducted after June 2021 found high 
acceptance rates with 95% confidence intervals between 
84 and 92%, which can be considered very high accept-
ance rates. Therefore, for the period after June 2021, 
the COVID-19 vaccine acceptance rate among PEH can 
be considered similar to that among other populations. 
But compared to other countries, vaccine uptake and 
acceptance rates among PEH in the USA are still lower 
than those in other nations, highlighting the significance 
of addressing this issue in this country. The variation in 
different countries can be attributed to many potential 
factors such as trust in healthcare system, healthcare 
accessibility, government incentives, outreach strategies, 
etc.

To better understand the high heterogeneity (I2 = 98%) 
observed in COVID-19 vaccine acceptance rates after 
June 2021, four studies were conducted in the USA for 
this subgroup [19, 20, 32, 34]. Out of these studies, three 
consistently reported acceptance rates ranging from 74 to 
76%. However, one study conducted by Tucker et al. devi-
ated from this trend with a lower acceptance rate of 50% 
[34]. This discrepancy can be attributed, in part, to the 
fact that the Tucker et al. study exclusively recruited par-
ticipants aged 18 to 25. Moreover, two other studies [16, 
38] provided evidence that older age was significantly 
associated with higher vaccine acceptance. Consequently, 
it led us to formulate a hypothesis with some degree of 
certainty that younger individuals were less likely to 
accept the COVID-19 vaccine.

Hypotheses for high COVID‑19 vaccine acceptance rates 
after June 2021
Acceptance of the COVID-19 vaccine was higher after 
June 2021. Our study presents a foundation for future stud-
ies investigating the trend of the vaccine acceptance rate. A 
survey in 23 countries found a consistent global trend of 
higher vaccine acceptance rates in June 2021 than in June 
2020 [54]. The announcement of vaccine certification had 
a strong impact on rising acceptance. Many participants 

answered that they received vaccination to obtain vaccine 
certification for their job or to travel abroad; vaccination 
odds were lower among participants who did not need 
certification or did not have medical coverage [16]. A study 
conducted in eight European countries (Austria, Greece, 
Italy, Norway, Poland, Russia, Spain, and the United King-
dom) revealed that the introduction of COVID-19 cer-
tificates led to a significant increase in daily administered 
vaccine doses in all the countries included along with an 
immediate positive impact of incentives on vaccine uptake 
[55]. COVID-19 vaccine uptake is a requirement to con-
tinue many social activities, so it could explain the higher 
acceptance rate over time. However, this also raises some 
important questions, such as (1) Do people truly believe 
in vaccines or health care systems? (2) How can trust in 
healthcare systems be promoted? (3) Ethical considera-
tions surrounding mandatory vaccination.

Implications for policy and practice
There were some significant factors negatively associated 
with vaccine acceptance in PEH, such as being female, 
being Black individuals residing in Canada and the USA, 
having no medical condition, being younger, and having 
lower health literacy. Thus, targeted messaging should 
be implemented in these specific subgroups to address 
concerns and attitudes toward vaccines. We can establish 
more education programs to promote the benefits of vac-
cines among PEH who do not have a medical condition. 
One approach to promoting health literacy in the home-
less population is to provide clear and concise health 
information in an easily accessible format such as flyers, 
brochures, or videos. Ensure that outreach and educa-
tion efforts are culturally competent and respectful of the 
diverse backgrounds of PEH. This personalized approach 
can contribute to building trust and creating a welcoming 
atmosphere of inclusivity.

Some major attitudes among hesitant/refusal partici-
pants are concern about vaccine safety, concern about 
vaccine side effects, the vaccine is not necessary, and do 
not believe the vaccine will work. Education or outreach 
education programs should focus on addressing these 
main concerns. It is important to prioritize efforts that 
not only emphasize the scientific data supporting vaccine 
efficacy but also community health.

For the literature review, we found some strategies that 
have been recommended to improve vaccination rates in 
PEH. There could be different options for vaccine deliv-
ery locations, where staff offer vaccinations in areas con-
venient to the people. Centers for Disease Control (CDC) 
recommended vaccination at sites such as shelters, meal 
services, and encampments for COVID-19 vaccina-
tion [56]. Moreover, many studies have suggested using 



Page 18 of 21Nguyen et al. BMC Infectious Diseases          (2023) 23:880 

accelerated vaccination schedules for multidose vaccines, 
which means vaccinating a person at their first appoint-
ment [57]. Another strategy could be training staff to 
work effectively with homeless people if they have not 
done this before [23]. Education to improve nurses’ atti-
tudes toward PEH may improve the willingness of PEH 
to present for vaccination [39]. The CDC highlights the 
need for clear, consistent messaging with PEH about 
COVID-19 vaccination [56].

A guide by Tucson Pima Collaboration to End Home-
lessness discussed some core values in discussing 
COVID-19 vaccine hesitancy among PEH including the 
right to clear health information, acknowledging vaccine 
hesitancy as a common concern without judgment, rec-
ognizing the potential influence of trauma on healthcare 
decisions, empowering informed decision-making, and 
promoting harm reduction for those who choose not 
to vaccinate [58]. The report emphasized that vaccines 
should not be mandatory for accessing services or hous-
ing assistance.

Limitations of the study
One of the limitations of the studies addressed in the 
review is the presence of nonresponse bias. Among the 
29 included studies, 23 studies were suspected to have 
nonresponse bias. Most papers did not disclose how 
many participants were approached during the study. 
People who did not respond to the survey might have 
lower trust in vaccines, have been badly impacted by the 
pandemic, or have less confidence in the government – 
so nonresponse bias can be a problem in this situation.

Another limitation is the inconsistency of the outcome 
measures. The included studies did not use a standard-
ized data form on vaccine acceptance, making it difficult 
to compare and combine data. For instance, the "not nec-
essary" variable for attitudes was reported in only 2 stud-
ies. Therefore, it can be underestimated in the combined 
attitudes bar chart (Figs. 6 & 7). Additionally, the rates of 
acceptance reported by the included studies are hetero-
geneous in many studies which may partly be explained 
by the characteristics of the settings in which they were 
conducted, hence the result of this study should be cau-
tiously generalized.

Most papers did not distinguish between data on 
homeless shelters and homeless non-shelters. In a 2022 
report in the USA, only 60% of PEH are residing in shel-
ters or other forms of structured housing [59]. Homeless 
non-shelters people are considered more vulnerable and 
could have some significant differences in characteristics 
compared to homeless shelters people. It was difficult to 
generalize findings across all homeless populations due 
to the variability between them in terms of demograph-
ics, health status, and social circumstances.

One notable limitation is the limited number of articles 
considered for meta-analysis of different factors associ-
ated with COVID-19 vaccine acceptance. Specifically, 
when analyzing factors related to vaccine acceptance 
“gender”, we could only incorporate data from four arti-
cles, while for the association of medical conditions with 
vaccine acceptance, we relied on data from only three 
articles.

Moreover, we did not include papers that only reported 
vaccine uptake, so some papers could be missed from this 
systematic review. Vaccine uptake information is valuable 
to examine the true vaccine coverage in the population. 
Thus, our pooled results for vaccine uptake among PEH 
could be suspected of selection bias.

Recommendations for future research
We should implement strategies to minimize nonre-
sponse bias to maximize response rates. The best-known 
strategies to increase response rates are incentives and 
modes of contact. People are more willing to respond to 
a survey question when agreement is in the form of pay-
ment of a perceived gift or using personal contact could 
increase response rates [60]. Moreover, social desirabil-
ity bias should be minimized, and we must ensure that 
questions are neutral, not inclined toward any particular 
viewpoint, and do not pose a threat to obtaining unbi-
ased responses.

Future researchers should use a validated and reliable 
measurement tool to ensure the accuracy and compara-
bility of the outcomes across different populations. We 
recommended using the outcome measure tools from 
Roederer et al. [16]. A group of specialists in social deter-
minants of health in homeless and migrant populations 
were approached to discuss and choose appropriate 
questions based on the framework designed by the WHO 
[61]. Except for semi-structured interviews or interviews, 
we should use a consistent outcome measure tool for 
surveying.

Researchers should clearly distinguish between data 
from homeless shelters and homeless non-shelters. This 
is crucial for understanding the characteristics of these 
subgroups’ populations. Surveys can include ques-
tions that ask respondents if they are currently resid-
ing in a shelter or if they are in non-sheltered locations. 
Researchers can also access administrative records from 
social service organizations that collect data on PEH.

Finally, we recommended a research question for 
future studies to address knowledge gaps in this field: 
How do the attitudes and beliefs of healthcare providers 
and social service agencies impact vaccine acceptance 
among PEH?
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Conclusion
Our study found a positive shift in COVID-19 vaccine 
acceptance rates in PEH after June 2021. Some com-
mon concerns among hesitant participants included 
vaccine safety, side effects, and distrust of authorities. 
Factors negatively associated with COVID-19 vaccine 
acceptance included being female gender, having no 
medical conditions, being Black individuals residing in 
Canada and the USA, younger age, and lower health lit-
eracy. PEH might had lower vaccine uptake rates com-
pared to the general population, attributed to access 
challenges and hesitancy. Policy recommendations 
include tailored messaging and accessible vaccination 
strategies. Further research should minimize bias and 
distinguish between sheltered and non-sheltered indi-
viduals to generalize better to the population.
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