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Simple Summary

Cervical cancer is one of the most common cancers in women, but it can often be prevented
through vaccination and regular screening tests. Unfortunately, not all groups of women
benefit equally from these prevention programs. Migrant and refugee women, in particular,
may face cultural, financial, and social barriers that make it harder for them to access
screening. In our study, we reviewed results from 92 scientific papers to understand how
often women from these groups participate in screening. We found that, on average, only
about half of migrant and refugee women regularly attend screening, which is much lower
than expected. These findings highlight the urgent need for health systems to design
prevention programs that are inclusive and culturally sensitive. By improving access
for vulnerable populations, health professionals can help reduce health inequalities and
prevent unnecessary illness and death from cervical cancer.

Abstract

Background/Objectives: Cervical cancer is currently the fourth leading cause of cancer
in women. It is primarily caused by Human Papilloma Virus (HPV) infections. Primary
prevention methods, such as vaccines, and secondary prevention strategies, such as screen-
ing, have significantly reduced the burden of these diseases. The screening could be a
crucial factor in the early diagnosis. This study aims to estimate the access of migrant
and refugee populations to cervical cancer screening (CCS). Methods: A meta-analysis of
scientific literature present in Pubmed and Scopus databases was conducted according to
the PRISMA 2020 guidelines. Eighty-seven cross-sectional and five cohort unique studies
were examined, to evaluate the participation of migrant and refugee populations to CCS
programs in different world regions. Results: Statistical analysis was performed using
STATA 14.2 software. Among cross-sectional studies, mean regular adherence to CCS for
migrant and refugees resulted being 56% (95% CI 53-60), while participation at least once
is 60% (95% CI 54-65). In cohort studies, regular adherence and participation at least once
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are, respectively, 55% (95% CI 50-59) and 56% (95% CI 52-61). Conclusions: The results
of this review show how migrant and refugee populations have limited access to preven-
tion interventions due to several socio-cultural factors. Our work calls for public health
professionals” efforts in order to promote more inclusive policies and prevention strategies
towards those populations, aiming to reduce disparities and public health expenditures.

Keywords: cervical cancer screening; cancer prevention; HPV; migrant health; healthcare
access

1. Introduction

Cervical cancer (CC) is the 4th most common cancer and the 1st cause of cancer-
related mortality among women of reproductive age worldwide [1]. In 2022, there were an
estimated number of over 660,000 new cases and almost 350,000 deaths, with approximately
90% of them occurring in low- and middle-income countries [2]. This cancer appears to be
steadily increasing in sub-Saharan Africa [3], making its incidence in Southern Africa the
highest in the world [4].

Human Papilloma Virus (HPV) is the main etiological agent responsible for CC world-
wide [1]. HPV is mainly transmitted through sexual intercourse. Globally, HPV prevalence
represents a worryingly high burden in pregnant women, especially in underprivileged
communities and in low and middle-income countries [5]. Moreover, CC incidence is
higher in rural areas than in urban ones worldwide. This could be explained due to the
influence of inequity in accessibility to CC prevention measures, among others [6].

We could completely prevent CC by implementing highly effective primary and sec-
ondary prevention measures, respectively, HPV vaccination and proper screening programs.
However, these measures are not equally implemented in all countries. In 2020, less than
30% of low- and middle-income countries (LMICs), while more than 80% of high-income
countries (HICs) implemented them [7]. In HICs, the wide use of primary prevention
has led to the enormous decrease in incidence of CC [8] and proper implementation of
screening programs can further reduce it [9].

In 2018, the World Health Organization (WHO) proposed the “Cervical Cancer Elimi-
nation Initiative” to eradicate CC globally through more rigorous vaccination and screening
methods [10]. The strategy defines elimination as reducing the number of new cases an-
nually to 4 or fewer per 100 thousand women and setting three targets to be achieved by
2030: (I) 90% of girls aged 15 fully vaccinated, (II) 70% of women aged 35-45 properly CC
screened, (III) 90% women with cervical disease receiving treatment [11].

The vaccination program against HPV started in 2007 [8] with Australia being the
first country to introduce a government-funded HPV Vaccination Program [4]. Nowadays,
131 countries (67.52% of the WHO Member States) have fully adopted HPV vaccination.
However, there is still a lack of vaccination in some of the most populous countries, such as
India, China, Russia, and most of Central and Middle East Asian and African countries [12].

Although HPV vaccination has been highly effective in reducing CC, it does not protect
against all HPV types, making regular CC screening an essential secondary prevention tool
to detect early CC and achieve the WHO strategy by 2030 [10]. Women who have regular
CC screening are 65% less likely to develop CC [13].

Current CC screening methods utilize HPV-based testing, complementing the Pa-
panicolaou test (PAP test), developed by Dr. George Papanicolaou, a Greek physician
and physiologist in 1928. The WHO recommend a PAP test every three years for women
aged 21-65 and more frequently for immunocompromised ones [14]. HPV nucleic acid
amplification test (NAAT) is also available for the early detection and/or screening of
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HPV-infected cervical cancer. In addition, visual inspection with acetic acid (VIA) [12] and
HPYV self-sampling test (HPV-SST) can also be used.

In HPV-SST, women receive a kit, being able to obtain their own vaginal sample.
Then, they mail the sample to a laboratory to test the presence of the virus. It could be
useful for populations not regularly attending PAP [15]. The WHO declared that HPV-SST
could help to achieve the target of 70% of women screened using a high-performance test
by the age of 35, and again by the age of 45 by 2030. This could allow women who are
offered regular screening programs to get tested in their convenience of their own houses
or residences [10]. Nowadays, HPV testing is employed to validate PAP results but can
be used as first choice for primary CC screening, yielding higher accuracy rates than PAP
test [4]. PAP test combined with HPV test are the gold standard for CC screening [13].

Despite the availability of vaccination and screening, several barriers continue to
hinder widespread adoption and adherence to cervical cancer prevention measures. These
challenges include low awareness and limited knowledge about CC, screening options,
and HPV vaccination, particularly among women in underprivileged or rural settings [6].
Accessibility also remains a key obstacle, as remoteness and scarcity of medical facilities
often prevent timely participation in screening programs [6]. In addition, decreased recom-
mendations and outreach from healthcare professionals reduce opportunities for women
to be informed and referred to preventive services [6,16]. Finally, financial constraints,
including the need for out-of-pocket expenses, further limit access to both screening and
vaccination, especially in populations already experiencing social and economic vulner-
ability [17]. Together, these factors contribute to persistent disparities in CC prevention
between and within countries, emphasizing the need for targeted strategies to address
these obstacles.

A study conducted in the United States shows that foreign-born women are twice
as likely as native women to have never received a PAP test, underscoring how cultural
barriers can hinder access to prevention services [16]. Healthcare workers must be aware
of these challenges and provide targeted resources to help migrants, refugees, and asylum
seekers. Moreover, un-or under-insured women-many of whom are migrants-reported
lower utilization of preventive care including mammogram, PAP and HPV vaccination
than US nationals [17].

These and other barriers reported in the literature highlight how the migrant and
refugee population faces profound difficulties in accessing healthcare, including so-called

‘essential” services. These challenges are related to situations of vulnerability and are often

compounded by insufficient institutional support.

Successful approaches to implementing cancer-screening programs in vulnerable pop-
ulations include exposure to health promotion interventions, informing individuals about
cancer-screening programs, and encouraging them to seek medical attention [18]. Moreover,
HPV-SST has been identified as a potential strategy to increase CC screening participation
rates among migrant women [19]. Tailored screening and vaccination campaigns, specifi-
cally designed for vulnerable populations, have been suggested as methods to overcome
barriers and reduce CC and HPV infections in these groups [6].

The objective of this meta-analysis is to evaluate global adherence to cervical cancer
screening among migrant and refugee populations.

2. Materials and Methods
2.1. Search Strategy and Selection Criteria

A systematic literature review was conducted following the Preferred Reporting
Items for Systematic Review and Meta-Analysis (PRISMA) Statement 2020 [20] guidelines.
The systematic review protocol was registered on the International Prospective Register
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of Systematic Reviews (PROSPERO—reference number CRD42024501796). The studies
were evaluated based on the PICO (Population, Intervention, Comparison, Outcome)
framework. The study population included international migrants (including asylum
seekers, regular migrants, migrants in irregular situations, labor migrants) and refugees,
defined according to the definition of the United Nations Refugee Convention [21]. The
intervention of interest was screening for the prevention of cervical cancer (CCS), as a
secondary prevention strategy. Specifically, the review sought to identify factors that could
increase acceptance and adherence to screening among migrant and refugee populations,
considered as vulnerable groups. The comparison was made with populations that had
not undergone screening, focusing on those factors that either hindered or facilitated
compliance. The primary outcome assessed was the participation rates in cervical cancer
screening. The initial research was conducted on Pubmed and Scopus databases, looking for
scientific articles up to 31 March 2024, using the search string: “((transients and migrants)
OR (migrants) OR (refugees) OR (nomads)) AND ((cervical neoplasia) OR (cervical cancer)
OR (HPV) OR (papillomavirus))”.
The inclusion criteria for evaluating these studies were:
e  Peer-reviewed primary studies in English, designed as cohort or Cross-Sectional;
e  Studies reporting outcome measures related to cervical cancer prevention strategies,
especially cervical cancer screening;
e  Studies that investigated the aforementioned outcomes in populations with migratory
backgrounds.

The exclusion criteria were:

e  Articles not in English;

e  Articles without abstracts;

e  Articles whose study design was one of meta-analysis, trial, review or systematic re-
view, pre-post study, articles appearing as opinions, guidelines, books, commentaries;

e  Articles that did not include our reference population;

e  Articles that did not provide outcomes related to CCS.

2.2. Report Evaluation and Data Extraction

The evaluation process of the studies included an initial selection phase during which
duplicates were first removed (IdentificationPhase). Subsequently, the reviewers were
divided into pairs (four pairs in total) to perform the screening. This step included only
the publications which, according to the title and abstract, met the inclusion criteria. The
pairs worked independently to increase the reliability of the work performed (Screening
Phase). In the following phase, the four pairs of reviewers, again working independently;,
assessed the full texts (Quality Assessment phase) to decide on their inclusion or exclusion.
During the Screening and Quality Assessment Phases, an additional reviewer contributed
to the overall evaluation of the results and intervened in case of disagreement between
the reviewers.

Data extraction was performed using a MS Excel-based database. For each report were
identified:

- Migrant status of the study population, classified as “International Migrants”,

“Refugees”, or “Mixed” (when methodological constraints prevented clear distinction).
- The geographical region in which the study was conducted, according to the WHO

regional offices grouping [22].

- The economic level of the country of origin, based on the World Bank classification [23].

For studies where the population’s origin was unknown or multiple, the income level

was coded as “unspecified”.
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The main variables investigated in the study pertained to health data relating to
CCS. These included whether individuals had undergone screening at least once in their
lives, whether they were compliant with the host country’s recommendations on CCS, and
whether the test was offered free of charge. In our review, for studies that reported only
regular adherence, this information was considered for both the variables: adherence and
participation at least once.

Further elements investigated concerned the socio-demographic characteristics of the
study population, specifically: age, nationality, religion, marital status, number of children,
educational level, knowledge of the host country’s language, family income, and time
since arrival in the host country. Furthermore, we identified barriers and facilitators to
screening, categorized them, and collected data to carry out a comprehensive analysis.
After completing the data extraction, the quality of cohort studies was assessed using
the Newcastle-Ottawa Scale (NOS) [24]. An adapted version of the NOS was used for
cross-sectional studies.

2.3. Data Analysis

A random effects model meta-analysis of proportions was conducted to estimate the
overall adherence of migrant populations to CCS worldwide. Data analysis was performed
using STATA version 14.2. Furthermore, CCS participation was also stratified by population
category, region of residence and income of the country of origin. If quantitative data were
available for more than one study, studies with different designs were analyzed separately.
Due to the extreme variability in methods used to collect socio-demographic information
across studies, correlation analyses could not be performed.

The heterogeneity between studies was evaluated using the I? statistic, with
values > 75% considered indicative of high heterogeneity. Publication bias was evaluated
separately for different study designs.

3. Results

Our literature search identified 670 records, of which 305 were retrieved through the
PubMed database and 365 through the Scopus database. After removing 159 duplicates,
511 reports underwent title and abstract screening, and 333 proceeded to the full-text
assessment phase. The selection process, summarized in Figure 1, led to the final inclusion
of 92 unique studies assessing adherence to CCS among populations with a migratory back-
ground, published between 1996 and 2024. A quantitative meta-analysis was conducted on
87 cross-sectional studies and 5 cohort studies.

Table A1, under Appendix A include the characteristics of the included studies.

Articles were evaluated as multiple different studies when they contained separate
data related to either population type, income level of the country of origin, or study period.
For this reason, the following analyses refer to 121 datasets (including duplicates). The
included studies and their characteristics are summarized in Table 1.
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Table 1. Summary of the characteristics of the included studies [17,25-115].

Population International Migrants Refugees Mixed
59 (51) * 50 (34) *
No. of studies - 12 [39,46,49,57,59,66—
[Ref. number] [26-45,47-56,58,60-65,71-77,79~ [25,41,84,86-90,92,95] 70,78,83,84,89,91,96,
82,94,97]
98-115]
World Region ** AMR EUR EMR WPR
50 (45) * 45 (28) *
No. of studies [25-28,35,37- [31,33,46,47,51,55,60,63, 1 25 (18) *
[R f numb ] 39,42,44,48,50,53,54,56-59,61,64,71-  66-70,74,78,81,82,89,96, [111] [29,30,34,36,40,41,43,45,49,52,62,65,
et < 73,75-77,79,80,84-86,88,90— 101,102,104-106,109— 83,87,97,98,113,115]
94,99,100,103,107,108,114] 112]
High Income Low Income
Origi High-Income Upper-Middle-Income Low-Middle-Income Low-Income s
rigin Income ¢ Unspecified
ountry Country Country Country
76 (70)

No. of studies

8 [49,63,66,67,74,89,

16 [35,38,40,42,44,48,49,
52,53,63,67,74,75,89,105,

13 [28,39,49,67,85,  [20,25-27,29,31-33,36,37,

8 87,89,97,100,105, 39,41,44,46,47,50-52,54—

[Ref. number] 95,1051 109] [30,34,43-45,49,92,105] 109,113,115] 66,68-74,77-84,86,88,90,
91,93,94,96,98-112,114]
Study Design Cross-Sectional Cohort studies
*
No. of studies 115 (87) 6(5)*

[Ref. number]

[32-63,66-73,75—
89,91-104,106-123]

[64,65,74,90,105]

* Between brackets () is reported the number of unique reports for each category. ** AMR: Region of the Americas;
EUR: European Region; EMR: East-Mediterranean Region; WPR: Western Pacific Region.

CCS Participation

A meta-analysis was conducted on 115 cross-sectional studies and 6 cohort studies
that included quantitative data on screening participation.

Regular adherence to CCS was defined as having received the screening in the last
2-5 years prior the study, according to the health recommendations of the host country.

Based on the results of cross-sectional studies, the average rate of participation was
56% (95% CI: 53-60%) with a range from 10% to 93%. Refugees appeared less likely to be
adherent with a rate of 49% (95% CI: 31-67%), compared to international migrants, with an
adherence rate of 58% (95% CI: 55-61%). Mixed population had an adherence rate of 57%
(95% CI: 51-62%).

Across the 115 Cross-Sectional studies, the proportion of people who participated at
least once in a CCS was 60% (95% CI: 54—65%), ranging from 0% to 97%. International
migrants’ participation was 66% (95% CI: 63-68%); refugees’ participation was 52% (95% CI:
37-66%); and mixed populations participated at 56% (95% CI: 47-64%). The results are
presented in Figures 2 and 3.

When stratifying by world region, the results of the meta-analysis of cross-sectional
studies showed regular adherence 58% in the Region of Americas (AMR) (95% CI: 53-62),
60% in the European Region (EUR) (95% CI: 54-65), and 47% in the Western Pacific Region
(WPR) (95% CI: 34-60) (Figure 4). On the other hand, the proportion of people who had
received the screening test at least once was higher in AMR (67%, 95% CI: 65-68) than
in EUR (61%, 95% CI: 52-70), WPR (50%, 95% CI: 41-58), and the Eastern Mediterranean
Region (13%, 95% CI: 10-17) (Figure 5).

Analyzing participation by the income level of the country of origin, we grouped
income levels into two main categories: High Income (including HIC and UMIC) and Low
Income (including LMIC and LIC). Both regular adherence to CCS and participation at
least once were higher among people from HICs compared to those from LICs and LMICs.
Although, it must be noted that for most of the studies it was not possible to identify
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a single country of origin for the population investigated, which limited the ability to
distinguish such differences clearly (Figures 6 and 7).
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Figure 2. Forest plot of regular adherence to CCS by population categories, in Cross-
Sectional studies [20,26,28-35,37,39-48,50-52,54,55,58-60,63,64,67,69,74,75,77,78,83-87,90-94,98,99,
101-105,107-112].
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Figure 3. Forest plot Participation to CCS at least once, by population categories, in Cross-
Sectional studies [20,26,28-35,37,39-48,50-52,54,55,58—60,63,64,67,69,73-75,77,78,83-87,90-94,98,99,
101-105,107-112].
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Figure 4. Forest plot of regular adherence to CCS, by world region, in Cross-Sectional studies [20,26,
28,29,31-35,37,39-48,50-52,54,55,58,60,63,64,68,74,75,77,78,83,85-94,96,98,99,101-105,107-113].
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Figure 5. Forest plot of participation to CCS at least once, by world region, in Cross-Sectional
studies [20,25-29,31-35,37-55,58,60-64,68,70-78,81,83,85-93,96,98-115].
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Figure 6. Forest plot of regular adherence to CCS, by income of the country of origin, in Cross-
Sectional studies [20,26,28-35,37,39-42,44-48,50-52,54,55,58,60,63,64,67,68,74,75,77,83-87,90-94,97—
99,101-105,107-112].

In the meta-regression analysis of Cross-Sectional studies, adjusted for type of migrant
population and study quality score, the estimated regular adherence to CSS was 57%
(95% CI 50-61).
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Figure 7. Forest plot of participation to CCS at least once, by income of the country of origin, in
Cross-Sectional studies [20,26,28-35,37-55,58,60,63,64,67,68,74,75,77,78,83-87,89-96,98-105,107-115].

The results of 6 cohort studies were consistent with those of cross-sectional studies:
international migrants” adherence rate was 62% (95% CI: 62-62), adherence among mixed
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populations was 52% (95% CI: 46-59%), with an average 55% (95% CI: 50-59%) (Figure 8).
On the other hand, the mean participation at least once was 56% (95% CI: 52-61%). Interna-
tional migrants” participation was 61% (95% CI: 52-70%), while participation among mixed
populations was 52% (95% CI: 46-59%) (Figure 9).
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Figure 8. Forest plot of regular adherence to CCS, by population, in cohort studies [57,66,82,97].
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Figure 9. Forest plot of participation to CCS at least once, by population, in cohort studies [56,57,66,82,97].

All the results described above are summarized in Table 2.
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Table 2. Regular Adherence and Participation at least once to CCS by population and study type;
by world region; by income of the country of origin [17,25-115]. (IM: International Migrants. R:
Refugees. Mix: Mixed. AMR: Region of the Americas. EUR: European Region. WPR: Western Pacific
Region. EMR: Eastern Mediterranean Region).

Adherence Participation at Least Once
M R Mix Total M R Mix Total
57% 55% 55% 56% 66% 52% o ome, o 60%
sirt?srslal 95%CL: (95%CL:  (95%CT:  (95%CL  (95%CL:  (95%CL: 20 /27(?2 4/) Cl: (95% CIL:
53-61) 40-70) 48-62) 53-60) 63-68) 37-66) 54-65)
62% 52% 55% 61% o ome) 56%
Cohort  (95% CT: ; (95% CL:  (95%CT:  (95% CT: ; 52 /Z éfgg/) Cl: (95% CI:
62-62) 46-59) 50-59) 52-70) 52-61)
AMR EUR WPR Total AMR EUR WPR EMR Total
58% 60% 47% 56% 67% 61% o ome, e 13% 60%
Sirt‘l’jial ©95% CL: (95%CL:  (95%CT:  (95%CL  (95%CL:  (95%CL: 0 /41(?28/) CL (95%CL (95% CI:
53-62) 54-65) 34-60) 53-60) 65-68) 52-70) 10-17) 54-65)
. High . Low Unspecified Total . High . Low Unspecified Total
mcome mcome mcome mcome
63% 47% 58% 56% 66% 47% o ome) o 60%
Sgcrt?srslal 95% CL: (95%CL:  (95%CT:  (95%CL  (95%CL:  (95%CL: © /55(?29/) Cl: (95% CL:
60-65) 42-52) 54-63) 53-60) 62-69) 41-52) 54-65)

The reliability of these pooled OR estimates was evaluated by examining their 95%
confidence intervals, applying a random-effects model to account for between-study varia-
tion, and inspecting heterogeneity indices (I?). While heterogeneity was high, the consistent
direction of effects across subgroups supports the robustness of the findings.

In all the reported analyses, high between-studies heterogeneity was observed and
confirmed by elevated I? values. Such heterogeneity was also evident in the asymmetry of
the funnel plot, which is commonly interpreted as an indicator of publication bias. Most of
the cross-sectional studies were located in the upper part of the graph (Figure 10), with low
standard errors, indicating more precise estimates due to large sample sizes. However, the
wide horizontal scatter highlights limited comparability across studies. This likely reflects
differences in study design, methodological approaches, and the influence of public health
programs and migration-related determinants areas across regions.
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Figure 10. Funnel plot of cross-sectional studies.
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Overall, Figure 10 indicates that while larger studies provide more precise and stable
estimates, the asymmetry of the funnel plot suggests the presence of publication bias. This
means that pooled estimates should be interpreted with caution, as they may be influenced
by both methodological differences and selective reporting across studies.

4. Discussion

In this study, we critically evaluated adherence to cervical cancer screening programs
(CCS). Screening of the uterine cervix, through HPV testing or cytology to identify infection
or precancerous lesions, represents a key secondary prevention intervention that can
substantially reduce the burden of HPV-related diseases, particularly cervical cancer, if
widely implemented.

Numerous challenges exist in this field, ranging from limited epidemiological data
on HPV to individual, community and structural barriers-including shortages of human
and economic resources and inadequate infrastructures -that hinder effective prevention
programs [116].

From the quantitative analysis, regular participation and one-time -lifetime participa-
tion was estimated at 56% and 60%, respectively, highlighting a significant healthcare need
and the importance of target interventions and dedicated programs. Refugees appeared
less likely to be adherent with a rate of 49% (95% CI: 31-67%), compared to international
migrants. Countries of origin for refugee women may lack effective national cervical cancer
control programs, hindering efforts to achieve the WHO's call to eliminate cervical cancer
by 2030 [117].

These findings directly reflect the barriers outlined in the Introduction. Lower partici-
pation rates among refugees and women from LMICs can be linked to limited awareness of
the benefits of screening [89,116], reduced access to healthcare facilities and organized pro-
grams [6,118], and insufficient recommendations or outreach from healthcare providers [58].
In addition, financial difficulties and competing priorities further discourage screening, par-
ticularly among vulnerable populations [87,103,118]. Together, these obstacles provide a co-
herent explanation for the disparities we observed and reinforce the importance of targeted
interventions to address structural and individual barriers to cervical cancer prevention.

This aligns with our finding that CCS participation rates are generally higher among
individuals from high-income countries (HICs) compared to those from low- and middle-
income countries (LMICs). A review by Islam [119] indicates that these settings experience
major barriers to CCS, such as limited healthcare infrastructure, low awareness, and
sociocultural restrictions that prevent women from seeking preventive care.

A 2020 study explored cervical cancer screening participation among migrant women
in Europe, revealing that those originating from HICs were more likely to undergo screen-
ing compared to migrants from lower-income countries [120]. The disparity was attributed
to several factors, including differences in healthcare infrastructure, where women from
HICs had better access to organized screening programs with comprehensive coverage.
Additionally, cultural perceptions played a crucial role, as women from lower-income
backgrounds were more likely to encounter stigma, misinformation, or lack of awareness
regarding preventive healthcare. Economic barriers further contributed to lower partici-
pation rates, as out-of-pocket costs and affordability issues often discouraged screening
among these populations. A 2019 study conducted in Denmark found that immigrant
women from low-income regions participated in CCS at significantly lower rates than both
native Danish women and immigrants from higher-income regions. This disparity was
influenced by several interrelated factors. Women from low-income countries often faced
challenges in navigating the Danish healthcare system, including language barriers, limited
awareness of screening programs, and difficulty accessing healthcare services. Socioeco-
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nomic constraints further contributed to lower participation, as financial hardships and
competing daily priorities made preventive healthcare less of a focus [66].

A 2023 study by Sassenou et al. highlights that cervical cancer screening disparities
are strongly influenced by the income level of a woman’s country of origin. Women
from LMICs had significantly lower screening rates compared to those from wealthier
nations. Limited healthcare access, financial barriers, and lower awareness of preventive
care were key factors contributing to this disparity. Many women from these settings lacked
familiarity with organized screening programs, and in some cases, healthcare services in
their home countries were less developed, leading to lower health-seeking behaviors even
after migration [111].

A narrative review published in 2024 [121] highlights the significant barriers and facil-
itators affecting cervical cancer screening uptake among migrant women across multiple
countries, including the USA, UK, Canada, Australia, and the UAE. Despite the widespread
availability of cervical cancer screening and vaccination programs, migrant women face
considerable health disparities, leading to lower participation rates in screening services.
Several barriers to screening adherence, including lack of knowledge, cultural and religious
beliefs, language barriers, and socio-economic status, were identified as major obstacles.
Such barriers contribute to reduced engagement with preventive healthcare and may
explain the relatively low adherence rate of 58% among international migrants.

A crucial factor impacting HPV prevention is awareness and knowledge about the
virus. Low participation rates in screening programs among migrants and refugees are
often attributed to a lack of understanding regarding the benefits of screening [89], limited
familiarity with healthcare systems, and the absence of prior screening opportunities in
their countries of origin. Research indicates that migrant workers who were informed
about HPV were more likely to participate in screening compared to those who had never
heard of it [122].

While many women were aware of cancer, they often did not recognize its connection
to HPV infection [116], underscoring the need for targeted health education programs
and policies. This issue is particularly concerning because limited access to healthcare
services leads many in these populations to seek medical care only in emergencies, resulting
in more severe disease progression and higher healthcare costs. Greater awareness can
help individuals better understand the benefits of preventive interventions and address
perceived or actual risks [58].

For instance, fear of a positive screening result—and the potential diagnosis of cervical
cancer—has been identified as a major barrier to participation [49], closely linked to low
health literacy. This highlights a common misconception that HPV infection inevitably leads
to cervical cancer, rather than recognizing that it can often be managed through preventive
measures and minimally invasive treatments. Improving health literacy could significantly
enhance vaccination uptake, which remains the most effective primary prevention strategy
against cervical cancer [116].

Cultural factors represent another frequently cited barrier, as migrants tend to partic-
ipate in screening programs at lower rates than the host population [68]. These cultural
barriers can also contribute to a lack of trust in the healthcare system, particularly when
addressing topics related to sexuality. For some women, the inability to access a female
healthcare provider serves as a significant obstacle [41], often causing discomfort due to
religious or personal beliefs.

From the language barrier perspective, another important factor is the length of
residence in the host country, as a longer stay often results in improved language proficiency
and a better understanding of the healthcare system [53].
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To address these challenges, healthcare providers should proactively engage with in-
dividuals from migrant backgrounds by inquiring about any concerns that may affect their
comfort level, thereby fostering a trusting patient-provider relationship [58]. Additionally,
prevention programs specifically designed for this population, along with more culturally
sensitive approaches, can significantly improve screening participation [68].

Another recurring element is the socioeconomic status. Overall, screening coverage is
worse among women living in disadvantaged conditions [15]. Low income is perceived
by migrant populations as a common challenge, and in countries where healthcare access
depends on health insurance, being unemployed or having a low income often leads to
exclusion from essential health services [103,118]. Although many countries offer free
cervical cancer screening, some studies indicate that financial concerns persist within
migrant populations. The perceived cost of the test itself is often seen as a barrier, despite
its availability at no charge. Moreover, additional expenses, such as transportation costs to
reach screening facilities or the financial burden of missing a workday, further discourage
participation [87]. Consistent access to healthcare is a key predictor of the likelihood of
having undergone screening. This factor is particularly significant for individuals with
irregular migration status, as they often face substantial barriers to healthcare access and
may be entirely excluded from preventive care systems [42].

On the other hand, social support, awareness campaigns, and the availability of
screening services serve as facilitators that can improve screening uptake. Culturally
sensitive approaches, such as providing education in native languages and addressing
misconceptions through community-based initiatives, can help overcome these barriers.
For this reason, health policies should ensure that this population is engaged as soon as
possible upon arrival, e.g., at the first contact with the institutions. Greater screening
participation was seen when women interacted with the health service, such as during
pregnancies or hospital stays [53]. Another key factor that could help women is access to
care in their own language, which facilitates asking questions and clarifying doubts about
screening [65]; this applies not only to screening but also to all healthcare practices [109].
Tackling lack of knowledge and unclear communication has many positive implications for
a segment of the population that now comprises more than 3% of the world population,
including international migrants and refugees, almost half of whom are children [123].

In this context, HPV self-sampling (HPV-SST) represents a promising strategy to
address many of the barriers faced by migrant and refugee women. As it allows women
to collect their own sample in a private and culturally acceptable manner, self-sampling
may overcome reluctance related to stigma, mistrust of the healthcare system, or limited
access to female providers. Evidence from prior studies has suggested that HPV-SST can
increase participation among women who are less likely to attend traditional screening
programs, making it a potentially important tool to improve coverage in underserved
populations [19].

Our results are consistent with and expand upon findings from recent works. For
example, Islam et al. [119] and Marques et al. [120] both highlighted structural and cultural
barriers as major determinants of low cervical cancer screening adherence in LMIC and
migrant populations, which align with the disparities observed in our pooled analysis.
Similarly, the large-scale study by Sassenou et al. [111] and the narrative review by Ozturk
et al. [121] reported lower screening rates among migrant women compared to native
populations, confirming the robustness of our estimates. By quantitatively synthesizing
across multiple contexts, our meta-analysis provides additional support to these recent
works, while also demonstrating that the magnitude of disparities remains substantial
despite ongoing prevention initiatives.
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Finally, there is a significant knowledge gap that hinders a comprehensive understand-
ing of the HPV response, particularly regarding disaggregated epidemiological data, such
as the estimated prevalence of cervical cancer among migrant populations. While some
systematic reviews have examined this issue, research remains scarce [124-126]. To address
this, it is crucial to integrate migrants and migration status as fundamental variables in
ongoing and future HPV-related data collection, disease monitoring, research initiatives,
and evaluations.

Limitations

Our results are derived from studies conducted mainly in the Region of the Americas
(mainly Canada and the USA), in the European Region (mainly Central and Western Europe)
and in the Western Pacific (mainly Australia, Hong Kong, and South Korea). Therefore,
data come from research conducted in HICs, which can provide more research funding,
while we have limited knowledge on access to health services in LICs. Our results suggest
an association between access to cervical cancer screening and the income of the country
of origin. Lack of detail on this information for most of the studies made further analyses
and deeper considerations difficult. However, it can be noted that lower income countries
are usually the ones with less and smaller healthcare provision, especially for prevention
services and therefore the ones that could benefit more from international collaboration
and support. In addition, our search strategy was limited to PubMed and Scopus databases
and did not include gray literature or alternative terminology such as “asylum-seekers,”
“displaced persons,” or “undocumented immigrants.” While this choice ensured a focus
on peer-reviewed biomedical studies, it may have excluded relevant reports from other
sources. Another limitation is the restriction to English-language publications, which may
have led to the exclusion of relevant studies, particularly from regions such as Europe that
host large migrant and refugee populations.

Many of the studies lacked sufficient details on sociodemographic information, hin-
dering data accuracy and the capacity to associate screening participation with migrant
status. The incomplete separation between international migrants and refugees did not
allow us to carry out a comprehensive analysis on this aspect.

Furthermore, many studies presented peculiar designs and investigation methods,
with different population sizes and characteristics, extending the inevitable heterogeneity
of the results due to the already existing differences regarding the implementation of
prevention programs in various geographical regions.

Finally, it should be noted that the present study is based on observational and cross-
sectional evidence synthesized through meta-analysis, rather than experimental designs.
While randomized or interventional studies could provide causal insights, meta-analyses of
observational studies remain a valuable approach to capture real-world adherence patterns
across diverse contexts. This limitation has been acknowledged, and our findings should
therefore be interpreted as indicative of associations rather than experimental proof.

A further limitation of our review is the potential presence of publication bias, as
suggested by the funnel plot asymmetry (Figure 10). This may indicate that smaller or
non-significant studies are underrepresented in the literature, which could influence pooled
estimates. In addition, the high heterogeneity observed across studies highlights the need
for cautious interpretation of our findings.

5. Conclusions

This meta-analysis highlights consistent inequalities and challenges in promoting
effective and inclusive health policies. Prevention is now more than ever a priority for
public health professionals and widening access to prevention programs can greatly reduce



Cancers 2025, 17, 2966

20 of 29

the disease burden, decreasing disability and premature mortality. Despite international
protection policies for refugees, our data suggests that they are often excluded from access
to health services. This can be attributable to the complex involvement of multiple factors
involved in the migration process, and this strengthens the urge to broaden public health
professionals’ perspective when implementing health promotion strategies that are tailored
on refugee and migrant populations.

Inclusion also leads to significant savings in healthcare costs. Collaboration between
institutions through tailored programs, perhaps in contexts where migrants first interact
with government institutions and through collaborations with not-for-profit entities, could
be a way to engage these populations by providing information and indications on how to
move within the health system.

Furthermore, the contribution of the healthcare workforce, starting from general prac-
titioners and pediatricians, even just by recommending preventive practices, represents a
crucial facilitator. For this to be possible, however, healthcare workers need to be adequately
trained to assist people with a migrant background. In 2021, the WHO produced specific
guidelines and recommendations aimed at stakeholders for the implementation of training
programs for healthcare personnel, who often lack the experience or skills necessary to meet
the health needs of migrant or refugee people [127]. As reiterated several times, migrant
and refugee may be vulnerable populations and there is a difference in the approach to the
healthcare system between the migrant and the refugee populations, having the latter lived
in contexts of war or coercive health systems [128]. Sometimes these people suffer from
social exclusion in places where the healthcare system is inadequate [25] and they receive
less assistance than the host population. While this study highlights the inequalities in ac-
cess to preventive services by populations with migratory backgrounds, further studies are
needed to obtain disaggregated data on determinants of access to cervical cancer screening.

In line with these findings, a simple theory of change can be outlined: barriers such
as low awareness, limited access, and financial constraints reduce adherence to cervical
cancer screening, while targeted interventions (e.g., culturally tailored education, patient
navigation, and affordable screening options) can mitigate these obstacles. Improved
adherence, in turn, supports earlier detection and contributes to achieving the WHO
elimination targets. Framing the results in this way emphasizes how addressing multi-
level barriers can translate directly into policy-relevant actions and measurable public
health benefits.
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Appendix A

Table Al. Characteristics of the included studies (year) [with reference no.].

Author (Year) Population (N) Region  Economic Level Study Design Qs
Payton et al. (2020) [25] Refugees (782) AMR Unspecified Cross-Sectional 6
Skaer et al. (1996) [26] International Migrants (512) AMR Unspecified Cross-Sectional 4
Skaer et al. (1996) [27] International Migrants (510) AMR Unspecified Cross-Sectional 7
Taylor et al. (2000) [28] International Migrants (406) AMR LIC Cross-Sectional 6
Taylor et al. (2001) [29] International Migrants (3392) WPR Unspecified Cross-Sectional 7
Taylor et al. (2001) [29] International Migrants (1743) WPR Unspecified Cross-Sectional 7
Jirojwong et al. (2001) [30] International Migrants (134) WPR LMIC Cross-Sectional 4
Wolff et al. (2005) [31] International Migrants (134) EUR Unspecified Cross-Sectional 1
Lee-Lin et al. (2007) [32] International Migrants (100) AMR Unspecified Cross-Sectional 7
Wolff et al. (2008) [33] International Migrants (161) EUR Unspecified Cross-Sectional 4
Gao et al. (2008) [34] International Migrants (234) WPR LMIC Cross-Sectional 8
Castafieda et al. (2012) [35] International Migrants (104) AMR UMIC Cross-Sectional 2
Aminisani et al. (2012) [36] International Migrants (12,392) WPR Unspecified Cross-Sectional 9
Knoff et al. (2013) [37] International Migrants (125) AMR Unspecified Cross-Sectional 5
Luque et al. (2015) [38] International Migrants (39) AMR UMIC Cross-Sectional 3
Kamimura et al. (2015) [17] International Migrants (88) AMR Unspecified Cross-Sectional 2
Seay et al. (2015) [39] International Migrants (96) AMR LIC Cross-Sectional 3
Seay et al. (2015) [39] Unspecified (138) AMR Unspecified Cross-Sectional 3
Chen & Wang (2015) [40] International Migrants (35) WPR UMIC Cross-Sectional 3
Anaman et al. (2016) [41] International Migrants (110) WPR Unspecified Cross-Sectional 6
Anaman et al. (2016) [41] Refugees (144) WPR Unspecified Cross-Sectional 6
Guerrero et al. (2016) [42] International Migrants (213) AMR UMIC Cross-Sectional 4
Lee et al. (2016) [43] International Migrants (281) WPR LMIC Cross-Sectional 4
Shoemaker & White (2016) [44] International Migrants (659) AMR LMIC Cross-Sectional 6
Shoemaker & White (2016) [44] International Migrants (351) AMR UMIC Cross-Sectional 6
Shoemaker & White (2016) [44] International Migrants (526) AMR Unspecified Cross-Sectional 6
Lee et al. (2016) [45] International Migrants (427) WPR LMIC Cross-Sectional 6
Comparetto et al. (2017) [46] Unspecified (4609) EUR Unspecified Cross-Sectional 6
Bianco et al. (2017) [47] International Migrants (419) EUR Unspecified Cross-Sectional 5
Tung et al. (2017) [48] International Migrants (121) AMR UMIC Cross-Sectional 4
Ting et al. (2017) [49] International Migrants (549) WPR UMIC Cross-Sectional 4
Ting et al. (2017) [49] Unspecified (255) WPR LMIC Cross-Sectional 4
Ting et al. (2017) [49] Unspecified (5) WPR HIC Cross-Sectional 4
Ting et al. (2017) [49] Unspecified (56) WPR LIC Cross-Sectional 4
Bacal et al. (2019) [50] International Migrants (2782) AMR Unspecified Cross-Sectional 8
Crampe-Casnabet et al. International Migrants (2637) EUR Unspecified Cross-Sectional 5

(2018) [51]

Chang et al. (2018) [52] International Migrants (9067) WPR UMIC Cross-Sectional 9
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Table A1. Cont.
Author (Year) Population (N) Region  Economic Level Study Design Qs
Chang et al. (2018) [52] International Migrants (6868) WPR Unspecified Cross-Sectional 9
el ltorimein &3 Yleliatn International Migrants (156) AMR UMIC CrossSectional 5
(2018) [53]
Datta et al. (2018) [54] International Migrants (826,387) AMR Unspecified Cross-Sectional 6
Harder et al. (2018) [55] International Migrants (48,218) EUR Unspecified Cross-Sectional 8
Hagopian et al. (2018) [56] International Migrants (271) AMR Unspecified Cohort 4
Burchell et al. (2018) [57] Unspecified (949) AMR Unspecified Cohort 4
Kim et al. (2018) [58] International Migrants (560) AMR Unspecified Cross-Sectional 5
Cofie et al. (2018) [59] Unspecified (3080) AMR Unspecified Cross-Sectional 5
Patel et al. (2019) [60] International Migrants (82) EUR Unspecified Cross-Sectional 5
Lofters et al. (2019) [61] International Migrants (3,630,981) AMR Unspecified Cross-Sectional 9
Eo & Kim (2019) [62] International Migrants (196) WPR Unspecified Cross-Sectional 5
Berens et al. (2019) [63] International Migrants (239) EUR HIC Cross-Sectional 3
Berens et al. (2019) [63] International Migrants (163) EUR UMIC Cross-Sectional 3
Berens et al. (2019) [63] International Migrants (179) EUR Unspecified Cross-Sectional 3
Han et al. (2019) [64] International Migrants (560) AMR Unspecified Cross-Sectional 4
Chan et al., (2019) [65] International Migrants (776) WPR Unspecified Cross-Sectional 5
Hertz(‘;é‘l' ;)afgg? ctal. Unspecified (12,500) EUR HIC Cohort 8
ez s el Unspecified (44,829) EUR Unspecified Clelian? 8
(2019) [66]
Idehen et al. (2020) [67] Unspecified (816) EUR HIC Cross-Sectional 9
Idehen et al. (2020) [67] Unspecified (523) EUR LIC Cross-Sectional 9
Idehen et al. (2020) [67] Unspecified (451) EUR UMIC Cross-Sectional 9
Brzoska et al. (2020) [68] Unspecified (755) EUR Unspecified Cross-Sectional 7
Brzoska et al. (2020) [69] Unspecified (983) EUR Unspecified Cross-Sectional 8
Poncet et al. (2021) [70] Unspecified (387) EUR Unspecified Cross-Sectional 5
Adegboyega et al. (2021) [71] International Migrants (59) AMR Unspecified Cross-Sectional 5
Jang et al. (2021) [72] International Migrants (999) AMR Unspecified Cross-Sectional 6
Adegboyega et al. (2021) [73] International Migrants (99) AMR Unspecified Cross-Sectional 6
Brzoska et al. (2021) [74] International Migrants (292) EUR HIC Cross-Sectional 6
Brzoska et al. (2021) [74] International Migrants (103) EUR UMIC Cross-Sectional 6
Brzoska et al. (2021) [74] International Migrants (634) EUR Unspecified Cross-Sectional 6
Guo et al. (2021) [75] International Migrants (652) AMR UMIC Cross-Sectional 4
Cudjoe et al. (2021) [76] International Migrants (167) AMR Unspecified Cross-Sectional 5
Lee at al. (2021) [77] International Migrants (230) AMR Unspecified Cross-Sectional 4
Marques et al. (2022) [78] Unspecified (1100) EUR Unspecified Cross-Sectional 7
Adegboyega et al. (2022) [79] International Migrants (45) AMR Unspecified Cross-Sectional 5
Adegboyega et al. (2022) [80] International Migrants (108) AMR Unspecified Cross-Sectional 4
Battagello et al. (2022) [81] International Migrants (26,355) EUR Unspecified Cross-Sectional 8
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Author (Year) Population (N) Region  Economic Level Study Design Qs
Lamminmaki et al. (2022) [82] International Migrants (85,272) EUR Unspecified Cohort 8
Alam et al. (2022) [83] Unspecified (148) WPR Unspecified Cross-Sectional 5
Barnes et al. (2004) [84] Refugees (283) AMR Unspecified Cross-Sectional 5
Morrison et al. (2013) [85] Unspecified (310) AMR LIC Cross-Sectional 7
Pickle et al. (2014) [86] Refugees (203) AMR Unspecified Cross-Sectional 5
Park et al. (2016) [87] Refugees (385) WPR LIC Cross-Sectional 5
Kue et al. (2017) [88] Refugees (97) AMR Unspecified Cross-Sectional 5
Idehen et al. (2017) [89] Refugees (197) EUR UMIC Cross-Sectional 6
Idehen et al. (2017) [89] Unspecified (291) EUR HIC Cross-Sectional 6
Idehen et al. (2017) [89] Unspecified (132) EUR LIC Cross-Sectional 6
Milenkov et al. (2020) [90] Refugees (542) AMR Unspecified Cross-Sectional 6
Lobo et al. (2021) [91] Unspecified (149) AMR Unspecified Cross-Sectional 5
Kenny et al. (2021) [92] Refugees (106) AMR LMIC Cross-Sectional 5
Elmore et al. (2022) [93] Refugees (525) AMR Unspecified Cross-Sectional 10
Whal(ezrl(;];zr;) F;Z]e Gz International Migrants (99) AMR Unspecified Cross-Sectional 8
Muhaidat et al. (2022) [95] Refugees (359) EMR HIC Cross-Sectional 4
Sanchez et al. (1997) [96] Unspecified (58) EUR Unspecified Cross-Sectional 7
Taylor et al. (2003) [97] International Migrants (22,787) WPR LIC Cohort 5
Aminisani et al. (2012) [98] Unspecified (11,477) WPR Unspecified Cross-Sectional 8
Aminisani et al. (2012) [98] Unspecified (19,907) WPR Unspecified Cross-Sectional 8
Khadilkar & Chen (2013) [99] Unspecified (3420) AMR Unspecified Cross-Sectional 7
Harcourt et al. (2014) [100] Unspecified (181) AMR LIC Cross-Sectional 4
Harcourt et al. (2014) [100] Unspecified (238) AMR Unspecified Cross-Sectional 4
Ricard(c;—oligc)il["il%lllies etal. Unspecified (570) EUR Unspecified Cross-Sectional 6
Visioli et al. (2015) [102] Unspecified (13,535) EUR Unspecified Cross-Sectional 8
Visioli et al. (2015) [102] Unspecified (16,427) EUR Unspecified Cross-Sectional 8
Visioli et al. (2015) [102] Unspecified (22,319) EUR Unspecified Cross-Sectional 8
Forney-Gorman & Kozhimannil Unspecified (36) AMR Unspecified Cross-Sectional 7
(2016) [103]
Campeari et al. (2016) [104] Unspecified (516,291) EUR Unspecified Cross-Sectional 6
Leinonen et al. (2017) [105] Unspecified (112,801) EUR HIC Cross-Sectional 9
Leinonen et al. (2017) [105] Unspecified (58,644) EUR UMIC Cross-Sectional 9
Leinonen et al. (2017) [105] Unspecified (58,888) EUR LMIC Cross-Sectional 9
Leinonen et al. (2017) [105] Unspecified (19,260) EUR LIC Cross-Sectional 9
Leinonen et al. (2017) [105] Unspecified (67,999) EUR Unspecified Cross-Sectional 9
Mgen et al. (2017) [106] Unspecified (152,800) EUR Unspecified Cross-Sectional 8
Cofie et al. (2018) [107] Unspecified (4278) AMR Unspecified Cross-Sectional 8
Luque et al. (2018) [108] Unspecified (196) AMR Unspecified Cross-Sectional 6
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Campostrini et al. (2019) [110] Unspecified (5576) EUR Unspecified Cross-Sectional

Al-Oseely et al. (2023) [113] Unspecified (355) WPR LIC Cross-Sectional

Idehen et al. (2018) [109] Unspecified (167) EUR Unspecified Cross-Sectional
Idehen et al. (2018) [109] Unspecified (257) EUR UMIC Cross-Sectional
Idehen et al. (2018) [109] Unspecified (113) EUR LIC Cross-Sectional

Sassenou et al. (2023) [111] Unspecified (4891) EUR Unspecified Cross-Sectional
Marques et al. (2023) [112] Unspecified (1100) EUR Unspecified Cross-Sectional

Fink et al. (2023) [114] Unspecified (675) AMR Unspecified Cross-Sectional
Azzani et al. (2023) [115] Unspecified (370) WPR LIC Cross-Sectional
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