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Abstract

Background: Digital health interventions have been shown to improve vaccine coverage and awareness in the general
population. However, there is a lack of knowledge of their impact on migrant populations. This scoping review aims to
identify existing evidence on digital health interventions designed to improve vaccination among this group.
Methods: We analyzed studies on digital health interventions targeting vaccination rates and awareness among migrants,
evaluating barriers and facilitators. Searches were conducted in CENTRAL, PubMed, and Scopus for observational studies
and randomized controlled trials (RCT). Two independent reviewers screened articles, performed data extraction and
synthesis, and assessed bias using Covidence(R). Bias was evaluated using the Cochrane RoB 2, Newcastle-Ottawa Scale
(NOS), or JBI tool.
Results: Of the 673 studies initially identified, 19 met the inclusion criteria. These studies, published between 2012 and
2024, included six quasi-experimental studies, five cross-sectional studies, four randomized control trials, three qualitative
studies, and one survey. They originated from several different countries, and most interventions were culturally adapted
and targeted specific populations. Key barriers to vaccination were socioeconomic status, education, language, cultural
beliefs, distrust in healthcare systems, and legal concerns like the fear of deportation.
Conclusions: Digital health interventions show promise in improving vaccination awareness among migrant populations.
Our findings suggest that these interventions need to be customized for specific populations to be effective, considering the
challenges faced by these groups, facilitators, and cultural beliefs.

Introduction

Digital health, defined by the World Health Organi-
zation as the use of digital technologies to improve
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health, is increasingly central in medical practice
(Marzo et al., 2022; World Health Organization, 2022).
However, its benefits are not equitably distributed,
particularly among vulnerable groups like migrants
(Radu et al., 2023).

With approximately 281 million migrants world-
wide, or 3.6% of the global population (McAuliffe,
2024), this population faces unique healthcare chal-
lenges, many of which digital health interventions
could help address (Rosenkrands et al., 2020). De-
spite high smartphone usage among migrants and
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minorities, digital health tools often lack designs tai-
lored to their needs (Radu et al., 2023).

Vaccination is a critical issue in this context.
Migrants and refugees encounter significant barri-
ers—personal, social, and physical, such as distrust
in healthcare systems, cultural barriers, and finan-
cial constraints—that impede their access to vaccines,
leading to lower vaccination rates (Deal et al., 2023).
Newly arrived migrants, those with precarious status,
and individuals in camps or detention are particu-
larly affected.

While digital health interventions have been shown
to improve vaccination awareness and coverage in
the general population (Abdullahi et al., 2020; Dumit
et al., 2018; Athey et al., 2022; Choi et al., 2023), This
scoping review aims to synthesize existing literature
on the effect of digital health interventions on vacci-
nation coverage in migrant populations. Our primary
aim is to investigate whether these digital health in-
terventions can increase vaccination coverage in this
group. In addition, we seek to explore the facilitators
and barriers encountered by migrants in engaging
with digital health interventions and identify knowl-
edge gaps in order to provide a foundation for future
research.

Materials and Methods

Search strategy

This scoping review was conducted in May of
2024. Multiple databases were used: Cochrane
Controlled Register of Trials (CENTRAL) of the
Cochrane Library, PubMed, and Scopus. The search
strategy, formulated according to the PICO format,
was adapted to each database with keywords that
can be found in annex Supplementary Table 4. The
review adhered to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses for Scoping
Reviews (PRISMA-ScR) checklist.

Inclusion and exclusion criteria

We primarily looked for articles that evaluated
how the use of digital interventions can improve
vaccination coverage and health among migrant
populations and included them if they addressed
the migrant population exposed to digital health
interventions and measured outcomes relating to
vaccine uptake, an increase in vaccination cover-
age, and associated factors. This review includes
studies that are either observational (descriptive)
or interventional. We excluded systematic reviews,
narrative reviews, comments, and editorials in
order to focus on original studies. Case series and
case reports were excluded due to their inherent

limitations, such as generalizability and high risk of
bias. We also excluded non-migrant populations and
interventions unrelated to digital health. During the
search, we applied no restrictions based on language,
publication status, time of publication, or geographic
location.

Selection of studies and data extraction

We primarily looked for articles that evaluated
how the use of digital interventions can improve
vaccination coverage and health among migrant
populations and included them if they addressed
the migrant population exposed to digital health
interventions and measured outcomes relating to
vaccine uptake, an increase in vaccination cover-
age, and associated factors. This review includes
studies that are either observational (descriptive)
or interventional. We excluded systematic reviews,
narrative reviews, comments, and editorials in
order to focus on original studies. Case series and
case reports were excluded due to their inherent
limitations, such as generalizability and high risk of
bias. We also excluded non-migrant populations and
interventions unrelated to digital health. During the
search, we applied no restrictions based on language,
publication status, time of publication, or geographic
location.

Data synthesis

Based on the summary provided by Covidence(R),
we conducted a comprehensive narrative synthesis of
findings, objectively summarizing the settings, socio-
economic, demographic, and clinical characteristics
of the migrants sampled, along with their social and
cultural determinants of health, behaviors, values,
and beliefs. Additionally, we analyzed the types of
digital interventions and how their use modified
vaccination coverage, personal understanding, and
awareness of this topic, while also identifying the
facilitators and barriers involved in immigrants’
vaccination.

Risk of bias assessment

Groups of two reviewers independently assessed
bias using the Cochrane Risk of Bias assessment tool
(Sterne et al., 2019) for evaluating randomized control
trials, the Newcastle-Ottawa Scale (Ottawa Hospital
Research Institute, 2024) for cohort and case-control
studies, and the JBI tool for quasi-experimental stud-
ies (Barker et al., 2024). Discrepancies were resolved
by consensus among the parties. If a consensus was
not reached, then a third independent reviewer was
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consulted to make an independent assessment and
make the final decision. Risk of bias assessment was
classified as high, low, or unclear for each assessed
domain according to the Newcastle Ottawa Scale for
observational studies, the JBI Appraisal tool for ran-
domized trials, and the Risk of Bias (Rob -2) Tool for
randomized controlled trials.

Results

Description of the studies

Of 673 studies identified, 139 duplicates were re-
moved, and 465 were excluded by title and abstract.
After a full-text review of 69 articles, 50 were ex-
cluded, mainly due to a lack of digital health inter-
ventions. Nineteen studies met the criteria for data
extraction and synthesis, as detailed in the PRISMA
flowchart (Figure 1).

All studies were published between 2012 and
2024, with the majority published in 2023. Among
interventional studies, quasi-experimental (n= 6)
were the most frequent study design, followed by
Randomized-control trial (RCT) (n = 4). Among the
observational studies, cross-sectional (n=5) predom-
inated. Additionally, three qualitative studies were
also found. Paradis et al. (2018) conducted a survey
to assess the knowledge of vaccination and the ac-
ceptance of a mobile application as a tool to increase
vaccine uptake among immigrants in Canada. Figure
2.

North America was the most frequent study setting
(n=13), followed by Germany (n=2) ( Additionally,
our search revealed one study each from China, Jor-
dan, Turkey, and Uganda. Figure 3.

Specifically, studies were conducted on the COVID-
19 vaccine (n = 6), Human Papillomavirus vaccine (n
= 5) ( Hepatitis B (n=2), Influenza vaccines (n = 2),
and childhood vaccinations (n = 2). Two studies did
not specify which vaccines were assessed but rather
analyzed the possible outcomes of vaccine uptake
due to a mobile app, and the barriers and facilitators
faced by migrants in their host country (Figure 4).

The sample sizes varied from 8 to 889,000 par-
ticipants, with a median number of 229 subjects
per study. Convenience sampling was the primary
method of patient recruitment. Table 1 presents the
summary of study characteristics included in this
review.

Population

The review included studies focused on first-
generation immigrants (n =8), second-generation
immigrants (n = 1), and specifically on the refugee
population (n =3), while others did not document

migrant status (Figure 5).

Most studies included young adults, and only two
included an older population (Lee et al., 2023; Seo
et al., 2022). Although most studies had balanced
male/female ratios, three targeted only females
(Meyer et al., 2022; Chen et al., 2023; Chen et al.,
2022). Only one study reported gender identity, in
which 2% of the participants identified as trans-
gender (Logie et al., 2024). The most represented
groups were from the Middle East (n =3), the
Hispanic/Latinx population (n = 3), and South and
East Asia (n = 2). Studies also included individuals
from Europe, Africa, and immigrants from multiple
regions or multiethnic descent (Seo et al., 2022).
Eight studies did not report ethnicity (Figure 6).

There was considerable diversity in social determi-
nants of health across the eligible studies. Education
status was reported in 14 studies (Carpenter et al.,
2023; Chen et al., 2022; Chen et al., 2023; DeCamp
et al., 2020; El-Halabi et al., 2023; Frick et al.,
2023; Juon et al., 2016; Kim et al., 2023; Logie et
al., 2023; Meyer et al., 2022; Mueller et al., 2011;
Panameno et al., 2023; Seo et al., 2022; Xu et al.,
2022), with participants ranging from illiterate to
those with postgraduate degrees; however, most
were middle school or incomplete high school
graduates. Economic status was detailed in 5 studies
(Chen et al., 2023; DeCamp et al., 2020; Lee et al.,
2023; Meyer et al., 2022; Panameno et al., 2023),
predominantly indicating low household incomes.
Healthcare coverage was addressed in all but one
study, with over 50% of participants covered either
through government or private means. Marital
status was reported in six studies (DeCamp et al.,
2020; Lee et al., 2023; Meyer et al., 2022; Mueller
et al., 2011; Ponce-Gonzalez et al., 2021; Seo et al.,
2022), consistently showing higher proportions of
married or partnered individuals. Employment rates
varied widely, ranging from 25% to 99%, across eight
studies (Chen et al., 2022; Chen et al., 2023; Juon et
al., 2016; Meyer et al., 2022; Panameno et al., 2023;
Seo et al., 2022; Shah et al., 2023; Xu et al., 2022).
Religious beliefs were mentioned in four studies,
reflecting diverse affiliations (Buddhism, Christianity,
Islam, or Hinduism) (Frick et al., 2023; Lee et al.,
2023; Meyer et al., 2022; Xu et al., 2022). Other social
determinants, such as water sources, health literacy,
internet access, English proficiency, and tobacco
exposure, were also noted, while social capital was
not reported in any study.

Duration
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Figure 1: PRISMA-ScR flowchart.

Figure 2: Study designs and publication trends (2012–2024).
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Figure 3: Study settings by region (2012–2024).

Figure 4: Vaccines studied across research (2012–2024).

Figure 5: Target populations in selected studies (2012–2024).
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Figure 6: Participant demographics across studies (2012–2024).

The average study duration varied greatly by country,
the shorter being in Germany (10 months) and the
longer Netherlands (47 months). The duration of
these trials varied depending on the aim of the
study. Studies focusing on the effects of fasting
on patients averaged about 47 months, while trials
focusing on the safety, feasibility, and metabolic
effects of fasting lasted an average of 30 months.
Feasibility and impact studies averaged 19 months,
while anti-tumor efficacy trials, which require more
rigorous follow-up, lasted the longest with an
average duration of 156 months. In contrast, studies
of short-term fasting and chemotherapy toxicity
averaged 10 months. Trials evaluating the effect
of fasting on both toxicity and efficacy lasted an
average of 47 months, while those focusing on the
safety and acceptability of fasting lasted an average
of 13 months.

Overview of Interventions and Exposures in the
Studies

The interventions in the experimental studies varied
significantly. All four randomized controlled trials
(DeCamp et al., 2020; Juon et al., 2016; Tjaden et al.,
2022; Xu et al., 2022) used appointment reminder sys-
tems, including phone calls, SMS, and mobile apps.
DeCamp et al. (2020) personalized text messages
with the child’s name and sex and included an ed-
ucational video for the intervention group. Juon et
al. (2016) ensured all participants underwent hepati-
tis screening and received educational programs to
motivate them. Xu et al. (2022) provided a flexible
app that allowed doctors to share health information
with parents outside of visiting hours. Tjaden et al.
(2022) uniquely utilized social media, tailoring ad-
vertisement images for different language groups to
target doctors, religious leaders, and families. Most
randomized studies did not blind participants due to

practical and ethical reasons.
Among the quasi-experimental trials, El-Halabi et

al. (2023) used appointment reminder systems, in-
cluding phone calls, SMS, and mobile applications,
standing up for using an automated reminder inte-
grated in an app for vaccination appointments. Three
studies assessed the effectiveness of informative mo-
bile applications (Frick et al., 2023) and messaging
platforms like SMS or WhatsApp (Logie et al., 2024;
Ponce-Gonzalez et al., 2021). Two studies (Chen et
al., 2022; Chen et al., 2023) evaluated storytelling
through digital platforms, creating personalized au-
diovisual stories about HPV vaccination for moth-
ers of vaccinated children, focusing on Vietnamese
American mothers in 2022 and Korean American and
Vietnamese American mothers in 2023. Table 2 sum-
marizes the main interventions and outcomes from
these studies.

Qualitative studies included Meyer et al. (2022),
who explored the effectiveness of informative mo-
bile applications by capturing individual user expe-
riences. Kim et al. (2023) described a Digital Story-
telling (DST) workshop, producing digital content
referenced in earlier studies (Chen et al., 2022; Chen
et al., 2023). Panameno et al. (2023) provided online
health information about vaccination and the factors
influencing vaccination decisions.

Importantly, none of these interventions were
validated before implementation. Surveys were used
in ten studies to evaluate outcomes, gather socio-
demographic information and assessing or increasing
vaccine awareness (Seo et al., 2022; Paradis et al.,
2018; Mueller et al., 2011; Carpenter et al., 2023; Pana-
meno et al., 2023; Lee et al., 2023; Shah et al., 2023;
Chen et al., 2022; Chen et al., 2023; Meyer et al., 2022).

Specific Intervention’s Results

1. Internet Seeking: Three studies (Panameno et
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Table 1: Characteristics of the included studies.
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Table 1: (continued) Characteristics of the included studies.
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al., 2023; Lee et al., 2023; Mueller et al., 2011) demon-
strated a positive correlation between seeking online
health information and vaccine uptake. In contrast,
Carpenter et al. (2023) found no association between
online health information seeking and vaccine intake.

2. Informative Platforms: Various platforms
such as mobile applications, social media adver-
tisements, workshops, and messaging systems
(SMS/WhatsApp) were assessed. Frick et al. (2023)
concluded that informative mobile applications
did not significantly enhance knowledge about the
virus. Meyer et al. (2022) indicated that contex-
tual challenges and past healthcare experiences
could influence migrant populations’ attitudes
toward these applications. Conversely, Tjaden
et al. (2022) and Shah et al. (2023) noted that
social media interventions raised awareness among
migrants, helping to address potential barriers to
vaccination. However, Logie et al. (2024) reported
that the immediate increase in vaccine acceptance
from messaging platforms diminished after 16 weeks.

3. Appointment Reminder Systems: The effec-
tiveness of appointment reminder systems was
evaluated in four studies (DeCamp et al., 2020;
Juon et al., 2016; El-Halabi et al., 2023; Xu et al.,
2022). These interventions, which included SMS,
phone calls, and mobile applications, significantly
improved overall vaccination rates, completion of
vaccine series, and adherence to timely vaccination
schedules.

4. Storytelling Platforms: The impact of story-
telling platforms on vaccine uptake was evaluated in
three studies (Kim et al., 2023; Chen et al., 2022; Chen
et al., 2023). Findings indicated that storytelling
interventions could increase intentions to vaccinate
and reduce negative attitudes toward vaccines.

Outcomes and Results According to Study Design

Interventional Studies: Among the four randomized
controlled trials (RCTs) (DeCamp et al., 2020; Juon
et al., 2016; Tjaden et al., 2022; Xu et al., 2022),
three were parallel-arm studies comparing digital
interventions with standard care, while one (Xu
et al., 2022) was a cluster RCT. All RCTs reported
vaccination rates, with Xu et al. also assessing
vaccine knowledge. The study concluded that
app-based interventions were more effective in
promoting vaccinations and timely dissemination
compared to manual methods.

Seven quasi-experimental studies reported

various outcomes, including vaccination rates
(Frick et al., 2023), awareness (Logie et al., 2024),
intent/willingness (Chen et al., 2022; Chen et al.,
2023; Frick et al., 2023; Shah et al., 2023), attitude
(Chen et al., 2022; Chen et al., 2023), adherence
(El-Halabi et al., 2023), knowledge (Ponce-Gonzalez
et al., 2021), and acceptance (Logie et al., 2024). Chen
et al. (2022) emphasized the role of digital tools in
enhancing vaccination rates, particularly through
personalized messaging. Table 2 summarizes
the main interventions and outcomes reported in
interventional studies.

Descriptive Studies: Among Descriptive studies,
cross-sectional designs (n=4) were prevalent, re-
porting outcomes such as awareness (Lee et al.,
2023; Mueller et al., 2012), intent/willingness (Seo
et al., 2022), adherence (Carpenter et al., 2023), and
knowledge (Paradis et al., 2018). Seo et al. (2022)
focused on perceived uncertainty, emotions, outcome
expectancy, efficacy, and information-seeking behav-
ior.

Vaccination Uptake: Insights and Influencing
Factors

While not all studies reported vaccination uptake
rates, variations were noted. DeCamp et al. (2020)
found no significant differences in immunization
rates between intervention and control groups, al-
though the intervention group had a higher propor-
tion of vaccinated participants. In contrast, Xu et al.
(2020) reported over 90% vaccination rates, Frick et al.
(2023) noted a 77% rate, and Juon et al. (2016) demon-
strated that the intervention group was three to seven
times more likely to complete the vaccination series
compared to the control group.

Factors influencing vaccination rates included di-
rect communication with healthcare providers, notifi-
cations from digital applications, and participation
in educational programs (Logie et al., 2024; Ponce-
Gonzalez et al., 2021; Chen et al., 2022; Kim et al.,
2023). Support from individuals of the same nation-
ality and the use of multilingual applications also
facilitated vaccine uptake (Frick et al., 2023; Meyer et
al., 2022).

Barriers to vaccination included language difficul-
ties, costs, long wait times, scheduling challenges,
and lack of transportation. Concerns regarding data
security and interface usability were also raised (Kim
et al., 2023). Juon et al. reported that among 96
participants who did not get vaccinated, 46% cited
time constraints, 19% were unaware of vaccination
locations, 13% lacked health insurance, 11% did not
perceive vaccinations as important, and 9% simply
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Table 2: (Interventional studies: Intervention, outcome and main results.
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forgot.
Regarding the effectiveness of digital health inter-

ventions, studies recorded metrics such as acceptabil-
ity, feasibility, participation rates, cost-effectiveness,
and user perceptions.

In observational studies, common confounders in-
cluded socioeconomic status, education level, and
language barriers, which impacted access to health-
care and understanding of vaccination benefits. Cul-
tural beliefs contributed to vaccine hesitancy, with
some immigrants expressing distrust in the health-
care system. Legal status and fear of deportation
further complicated access to services.

Despite variability in study designs, the evidence
suggests that lack of knowledge is a significant
barrier to improving vaccination rates among
immigrants.

Assessment of risk of bias

The analysis identified several key sources of bias.

•Confounders: Many studies failed to identify
potential confounding variables.
•Self-Reported Outcomes: A reliance on self-
reported data was prevalent.
•Statistical Methods: Inappropriate statistical
techniques were commonly used.

Additional concerns included small cohort sizes
with high dropout rates, leading to selection bias,
and a predominance of qualitative approaches in
immigration settings.

Among the studies reviewed, only one case-control
study exhibited a high risk of bias.

While RCTs and quasi-experimental designs can
reduce confounding factors, some studies exhibited
high risks of bias, necessitating careful consideration
in future analyses. Notable issues included a lack of
blinding, inadequate allocation concealment, and no
strategies for addressing missing data.

For quasi-experimental studies, the primary
sources of bias involved the selection process and
the absence of a control group.

Discussion

This scoping review analyzed 19 studies focusing on
the impact of digital health interventions on vaccina-
tion rates and awareness among migrant populations.
The results of this study indicated a rise in vacci-
nation rates and adherence by using various digital
tools like mobile applications, reminder systems, and
social media campaigns. More specifically, interven-
tions, including SMS reminders, stories platforms,
and health information workshops, were associated

with increased vaccine knowledge, acceptance, and
participation. However, the review also identified
several persistent barriers, such as limited healthcare
access, language challenges, and trust issues, which
impact the effectiveness of these interventions. These
findings underscore the need for targeted, culturally
sensitive strategies to improve vaccination outcomes
in different migrant communities.

There are several areas of opportunity to improve
vaccination practices in migrant populations. As
an example, a critical area is vaccination awareness,
as lack of access to culturally-adapted information,
safety concerns, and misinformation have been un-
derlined as factors influencing it (Daniels et al., 2022).
The different digital health interventions identified
in our review showed an overall positive impact on
vaccination awareness. Digital health interventions
informed some stakeholders’ decision-making (e.g.,
individuals, the health workforce, and health sys-
tems) to enhance health and wellness and to reinforce
toughness to disease (Digital Health and Innovation
(DHI), 2023), providing a potential solution to tackle
the existing barriers. These interventions resulted in
better outcomes by promoting direct communication
with healthcare professionals, providing reminders,
and encouraging active program participation. More-
over, highlighting findings from previous studies
underlining the impact of vaccination knowledge of
vaccines on coverage (Wong et al., 2024), we observed
that assistance from individuals with similar char-
acteristics, such as nationality and language, was a
facilitating factor contributing to digital health inter-
vention effectiveness. Nevertheless, there are several
challenges to implementing digital health interven-
tions, such as their financial burden, lack of health-
care coverage in target populations, data security
uncertainties, and inexperience (Juon et al., 2016).

A noteworthy strength of the studies included in
our review was that most of the interventions tar-
geted specific migrant populations. They were either
conducted in a language understood by the target
population, or translators were provided, underscor-
ing the importance of cross-cultural adaptation in
caring for the migrant population (Tang & Zhang,
2024).

We observed some limitations in the review’s stud-
ies. First, the migrant populations evaluated in the
19 included studies were heterogeneous. Although
studies were conducted in multiple countries across
four continents and included migrants from different
ethnicities and socio-economic backgrounds, the gen-
eralizability of the individual studies is limited due to
diverse cultural beliefs, attitudes, and idiosyncrasies.
Moreover, there were considerable differences in out-
come measurement, limiting standardization. For
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Table 3: Descriptive studies: Exposure, outcome and main results.

Principles and Practice of Clinical Research (2024) 10; 4 91



Review

instance, various methods were utilized to measure
vaccine uptake and facilitators. In addition, few stud-
ies measured the actual influence on vaccine coverage
on their respective interventions, hindering the as-
sessment of their clinical significance. Furthermore,
heterogeneity in the methodologies challenges eval-
uating the comparative effectiveness of different in-
terventions, particularly regarding eligibility criteria,
sampling, and follow-up periods.

A considerable proportion of the studies had a high
risk of bias assessment. The domains that were found
to be most high risk were “no identification of con-
founders, self-reported outcomes, and inappropriate
statistical methods”. Therefore, their results may be
impacted by confounders, limiting the ability to draw
conclusions on the effect of the interventions. Addi-
tional randomized controlled trials are necessitated
to assess the impact of digital health interventions to
improve vaccination in migrant populations.

Despite the high risk of bias and variability in
our findings, our review indicates that raising aware-
ness about diseases and prevention strategies can
help address disparities and enhance vaccination ac-
cess, particularly for immigrants. Digital health ap-
proaches allow for effective monitoring, adjustment,
and targeted implementation, potentially leading to
improved health outcomes. The insights gained from
this review, along with existing evidence, underscore
the importance of tailoring digital health interven-
tions to specific populations. By developing cultur-
ally appropriate and user-friendly solutions, policy-
makers can better integrate these interventions into
healthcare systems.

Our scoping review also identifies key areas for
future research. Important questions include the im-
pact of digital health interventions on vaccine cover-
age among migrant populations and their long-term
effects. Additionally, exploring the relationship be-
tween social determinants of health and vaccine up-
take could inform the design of more effective digital
health strategies.

Conclusion

This scoping review details digital health interven-
tions aimed at improving vaccination in diverse pop-
ulations, offering insights into existing evidence and
identifying gaps in knowledge. While these interven-
tions show promise in increasing vaccination aware-
ness among migrants, they must address specific
barriers and cultural beliefs. Our findings highlight
several evidence gaps, including limited global repre-
sentation and the need for comparative effectiveness
studies. Further research is essential to explore the
long-term effects of digital health interventions on
vaccination coverage.
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