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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 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

Digital health, defined by the World Health Organi-
zation as the use of digital technologies to improve
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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
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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
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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.
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Figure 2: Study designs and publication trends (2012-2024).
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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
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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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Study

DeCamp etal,
2020

Juon etal, 2016

Design

Randomized
controlled trial

d d

Vaccine of
interest
Evaluating the Salud al Dia Intervention: Flu Vaccine 157
Educational Videos and Interactive Text

Study setting

Sample size

Messages to Reduce Emergency
Department Visits among Latino

Families and vaccinaion adherence
from birth to 15 months in an Urban
Pediatric Primary Care Setting in

Balimore, Maryland, USA.

controlled trial

Tiaden etl., 2022 Randomized

controlled trial,

In the Bal fashington area, Asian HepB 232
American community members were

sercened for hepatitis B. Those without

protection against the virus were

randomly given resources with

reminders or just resourees. Afterward,

health workers checked their

vaccination status over the phone.

Migrant communities in Germany using  COVID-19 889
targeted Facebook campaigns o share

Xu et al, 2022 d d Mobile in HepB; BCG; IPV; 246
controlled izl Jiulongpo district, Chongging, China,  bOPV; DPT; MR:
analyzing changes in vaccine knowledge MMR; JE-L; MenA;
and behaviors among caregivers of HepAL
vaccinated migrant children.
12 stdies - Quasi
Study Design Study setting Vaccine of Sample
interest size
Chenetal, 2022  Quasi- Digital stories on HPV vaccination were HPV 114
experimental developed during a 2-day workshop
with Victnamese American mothers in
the Phoenix Metropolitan area, Arizona,
USA, 0 assess their impact on
vaccination intentions. Surveys were
conducted before and after the
intervention.
Chen etal, 2023 Quasi- Participants recruited from community HPV 164

El-halabi etal,,
2023,

Frick etal, 2023

Logie et al,, 2024

experimental

organizations, social media, and local
Asian venues in Arizons, USA, were
assessed for a culturally tilored diginl
storytelling intervention's feasibility,
v,and initial effects on HPV

vaccination attiudes among Korean

accepiabil

American and Viemamese American
mothers. Web-based measures were used
for pre- and postintervention daw
collection..

Quasi-

experimental

Quasi experimental

single arm trial

Ponce-gonzalez et Quasi-

al, 2021

experimental

of the All childhood 936
Children Immunization App (CIMA) in  vaccine
increasing immunization coverage

Assessing the

among Syrian children at the Zaatari
refugee camp in Jordan through a non-
randomized controlled trial.

Examining a culture-sensitive approach  COVID-19 65
using mobile app interventions and face-

to-face group sessions to enhance

COVID-19 knowledge and vaccination

readiness among Arabic-speaking asylum

seckers in Germany during the

pandemic through a “quasi “dosage

finding” study.”

A pre-post trial of an interactive COVID19 346
informational mobile health

intervention simed at increasing COVID.

19 prevention practices among

community-recruited refugee youth in

Kampala, Uganda.

In a mulimedia campaign in the USA's  Influenza 183
Washington Stare, migrant and refugee

communities were educated about

influenza and vaccination using phone

surveys o assess participant knowledge

before and after each workshop.

Inclusion criteria Method of

recruitment

Exclusion criteria Follow up

Parent or legal guardian of a singleton  NA
UStborn infant < 2 months of age

Convenience February 2016 to

sampling December 2017
Parent or legal guardian age 18 or older
Parcent or legal guardian forcign-born
Parentl report of Spanish as their
preferred healtheare

language
Plan to select Medicaid,/ Priority
Parmers insurance for

their child with the Johns Hopkins
Bayview Medical Center Childsen's
Medical

Practice as the primary care site
Have a working cellular phone with text
message capability

and parent reports prior use of text

messaging

1) Forcign- born Asian American adults 1) Protected for HBV Convenience 7 months
2) 18 years and older after Hepatitis B sampling

3) Unprotected for HBY (HBsAg- screening

HBsAB) aficr a free Hepatitis B 2) Not Asian

screening American adults

DNative Arabic, Turkish, Russian; Tchildren and Probabilistic NO

2Age:18-65

1)Man and women as Caregivers

teenagers under 18

1) Kids older than 2 Convenience NO
Children Age 2 month 0 24 month,  years;
mobile phone, Migrant children 2) Nannies

sampling

referred w children whose houschold
sepistration were in forcign districts and
who had lived temporarily with their
parents or other caregivers in JLP
district

Inclusion Exclusion
criteria criteria
‘Women were recruited if they (1) self:  NA
identified as VA or Vietamese

immigrants, {2) were 18 years old or

older, and (3) had one or mose children

ages 11-14 years old who had not been

vaccinated for HPV.

Method of
recruitment

Follow up

Convenience NO

saumpling

Adult women (aged 18 years or older) 1) Child's age (under  Convenience NO
were recruited if they 1) selfidenified 9, over 1d);
as Kosean American or Viemamese 2) Mother not sure

about vaccination

sumpling

American or as Korean or Vietnamese
immigrants, 2) were firstgeneration
immigrants born outside of the United
States, and 3) had 1 or more children
aged 9-14 years old who had not been
vaccinated against HPV

DHaving at least one child age 0-5 years NA Coavenicace NO
of age; 2) being alocal resident of the
camp and 3) having an Android
smartphone that can allow CIMA app
instllation

sumpling

16 0 26 years, possess amobile Not mecting Convenience 6 wecks

phonepeak Arabic, be living in a inclusion criteria

collective housing facility, and not have

sumpling

apsychiarric condition requiring
hospinlization

1) Being a Tushirikiane participant 16 weeks
(cluster rand, d HIV self.
trial ); 2) age 16-24 y at the time of
Tushirikiane enrolment; 3) living in one HIV self-testing trial )
of five informal setlements in Kampala

(Kabalagala, Kansanga, Karwe, Nsambya,

Rubaga); 4) identifying as a refugee or

1) Not being part of  Purposive
the Tushi

(cluster randomized

trial  sampling

displaced person; 5) speaking one of the
study languages (English, French,
Swahili, Luganda, Kinyarwanda, Kirundi)
6) and owning or having access 0 a
mobile phonc for the duration of the
study.

1) Participated to the workshop, NA
participants were Latinx families living
in underserved communities throughour

Convenience NO

sumpling

Washingron state

Table 1: Characteristics of the included studies.
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1.3 Observational smdies - Cross sectional

Study Design

Carpenter etal,  Cross- sectionsl
2023

Lee etal, 2023 Cross sectional

Mueller et al., 2012 Cross sectional

Seoeral, 222 Cross- sectional
thar employed a.
mixed-methods
design

Shah etal, 2025 Cross-sectional

1.4 Qualitative studies and survey
Study Design

Kimeral,2023  Qualiaive

Meyer etal, 2022 Qualitative

Panameno cral,  Qualimtive
2023

Paradis etal, 2018 Survey

Study setting Vaccine of Sample size
interest

Sudying the association berween using  HepB 867

the internet a5 a primary health

Survey of Korean Americans in Alabama, HPV 278

USA, 1o assess HPV and HPY vaccine

awareness

Survey exploring information channels HPV. 1334
associated with awareness about human

papillomavirus (HPV) among Central and

South American immigrant Latinos

anending safety-net clinics throughout

the USA.

Onlinc surveys and in-depth interviews COVID-19 26
focusing on American immigrants and

their experiences with COVID-19
vaccination uncertainties.

Community-engaged social marketing
campaign aimed at improving COVID-19

COVID-19 9607

outcomes among Latino populadons in
Maryland, USA (Sin Duda campaig).

Vaccine of
interest
Assessing the feasibility and HPV 8
acceptability of interventions through

digital storytelling workshops, analyzing

cultural influences on HPV attitudes, and

exploring workshop insights for future

Study setting

Sample size

intesventions among Viemamese
American and Korean Ametican
mothers of HPV-vaccinated children
recruited from the community in
Phoenix, Arizona, USA

Examining healthcare barriers through  Notspecified 14
an exploratory survey, and perceptions

of a marernal child health mobile

spplication focused on antenatl care

and vaccinaions among Syrian refugees

in Istanbul, Turkey, recruited from non-

profit organizations and speci

zed

clinics.

Investigating the use of digital
technology w bolster COVID-19

vaccine confidence among Latinx

COVID-19 a7

parents of children under-resourced
communities across Los Angeles County,
USA.

Governmentassisted refugees atan Not specified 50
Ottawa health clinic completed a survey

on household demographics, spoken

langusges, countey of origin, technology

use, and vaceinasion history tracking

methods.

Inclusion criterion Exclusion criterion  Method of
recruitment
Residents of Ohio 21-74 years of age  Not being residents  Probability
of Ohio 21-74 years  sampling for
1) 21 years or older; 2) resident of NA

Alabama; 3} participants who identified

Convenicnce
sampling

themselves as Korean American

Eligible participants: 1)self-identified a5 1)Women enrolled in Convenience
Latino; 2) 221 years old; 3) clinic (nine the Women Infants  sampling
clinies providing services to uninsured, and Children )

low-income immigrant Lainosjusers or  program

individuals accompanying a registered

patient

Dinternational migrants aged 18.64 years 1)Participants who  Convenience
who moved o the United States in 2011 had already received — sampling
VID-19

wvaccine at the time of

ng in midwestern the

data colleetion.

Latino adults and children in Maryland, NA
with a focus on those with limited

Coavenience
sumpling

English proficiency

Inclusion criterion Exclusion criterion  Method of
recruitment

Adult women 2 18 years, and: (1) self-

identificd as Vietmamese American o to the study protocol

(2-day virtal

immigrants botn outside of the United  workshop)

States; (3) mothers or female primary

Korean American; (2) first-generation

carcgivers with one or more boys o
gitls aged 11-14 years old who had fully
completed the HPV vaccinarion; (4)
spoke English, Korean, or Victnamese

1)Syrian refugee women living in Turkey 1)Non-Refugee Purposive
who cither had ar least one child under Stams; 2Refusal o sampling
the age of 2 years old or was pregnant at Consent

the time of receuitment; 2)Individuals

who had not attended a previous

training session from the spplication

developers on using the mobile

application.

Parcns having a child in the 5-11 year  1)Participants who  Purposive
age, ensollment in MVLA intervention  did not consent sampling

All government assisted refugees, NA Convenience

privately sponsored refugees or refugee sampling
claimants attending The Otawa

Newcomer Clinie (ONC) in Otawa,

Canada who were 16 years of age or

ible to participate in this

Table 1: (continued) Characteristics of the included studies.
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1) Inability to adhere Snowball sampling

Follow up
NO

NO

NO

From March 1,
2021, to March 1,
2022 (1 year)

Follow up

NO

NO

NO

NO

Review
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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 studies

quasi-experimental reported
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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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Design Study Intervention

DeCamp etal, 2020 Ineractive text messages
and an educational video

Control

Standard information

Randomized Juon etal, 2016 Telephonic reminders for Standard information
Control Trial vaccination
Tjaden etal., 2022 1.FB Ads in 1. FB ads in German

Arabic/Russian

2. FB ads with Religious
leaders, Doctor or Family
as

(active control)
2. FB ads with
Government official as

Outcomes reported

Up to date immunization
(UTD) and Emergency
Department (ED) visit

Vaccination rate

1.Reach by the campaign
2. Click rates (vaccination
rates - assuming
conversion rate is truc)
3.Cost

Xu etal, 2022 Mobile app
Quasi experimental Chen etal, 2022 Digital storytelling
studies
Quasi experimental Chen etal, 2023 Digital storytelling
study
Quasi experimental El-Halabi et al, 2023 Mobile app
study
Frick etal, 2023 Mobile App
Logic ctal., 2024 Mobile app

Ponce-Gonzalez ctal., Virtual workshops

(Active
control)

Standard information

Same individual (before-
after study)

Same individual (before-
after study)

Standard information

Same individual (Before —
After Study)

Same individual (before-
after study)

Same individual (before-

2021 after study)
Shah etal, 2023 Social media campaign of  NA
FB, instagram and
whatsapp

4Click through rates
between advertisements

Vaccination rate,
Inoculation rate, vaccine

awareness,

Attitude to vaccination

Intention to get vaccinated

Change in aritudes toward
vaceination

Rates of intention to

vaccinate

Adherence to the
vaccination schedule

Vaccination rate
villingness

Vaccine acceptance

Reach, knowledge of
vaccine

Click rates, reach,
Service Utilization,
Website Visits, Survey
Responses

Results

There were no differences in UTD immunizations between groups.
Agreater proportion of infants in the intervention group received 2 doses
of the flu vaccine compared with the control group-64 (81%) 52 (67%)
P=004

ED visit mean (SD) 123 (1.66) in Salud al Dia vs 182 (164) in control group,
p value 0.003

Incidence rate ratio for ED use for the control vs interventional group
148 (95% CI: 104-2.12)

34% of intervention group participants having 1 or more no-shows
compared with 49% of usual care (P = .06)

Those in the intervention group were more likely to complete a series of 3
vaccinations than the control group (51% vs. 15%).

Those in the intervention group were about three fimes more likely to
have 1 or more vaccines than the control group (OR = 3.4, 95% CI 1.16,
8.00) compared to those who had never received a hepaitis B vaccination.

Those in the intervention group were seven times more likely to complete
aseries of vaccinations than those in the control group (OR =729, 95%
CI 339, 5.67) compared to those who never received a vaccination.

708% (n = 63) reported our screening program and cducational
program(c g, reading photo novels) motivated them

In Germany, Arabic- and Russian-speakers were 24 (95% confidence
interval [CIJ: 1.9 2.9) and 18 times (95% CI: 1.3; 2.4) more likely to click on
vaccine advertisements in their respective languages compared to German

language advertisements. Compared to advertisements showing adoctor, a
religious leader o a family, Arabic and Russian speakers were more likely
to click on the advertisement depicting the government official (p < 0.001
for Arab speakers, p < 0.05 for Russian speakers; Berlin -Doctor vs. GR
OD 06 (05 - 0.7) N=56,303, Germany excluding berlin OD 0.6 (05- 0.6)
N= 100288)

No significant difference in vaccination coverage between APP group and
non-APP group except for 21dbOPV and 2ndMenA.

The result showed the distribuion of inoculation interval was significantly
different between two groups (P < .05) except for 4th DPT and HepA-L.
Most migrant childsen above 6 months in the APP group got vaccinations
on time, often within amonth of their appointment. While the children in
the non-APP group mostly delayed vaccination, often three months or
more after the scheduled date

Less than 50% of guardians clearly knew the vaccine classification policy,
with 15.6% in the non-APP group and 44.3% in the APP group,
respecively (P =.000).

Examination of change in composite attitude scale scores showed no
significant difference from pre-intervention to postintervention (pretest
M 224; posttest M 2.16), (113) 1.108).DST intervention changed VA
mothers’ atitudes toward HPV vaccination in relation to absence of child’s
physical symptoms (i, if nothing is physically wrong, then my child does
not need the vaccines) and sexual engagement (i.c, it is shameful to have
my child vaccinated because people may think they are already sexually
active in this young age).

After the intervention, 74% of the VA mothers intended to vaccinate their
children against HPV versus 53% prior

The mothers’ intention to vaccinate their children increased significantly
from 628% to T8.7% after the intervention

The mother’s negative attitudes toward HPV vaccination decreased
significandy from pre- to postintervention (pretest mean = 221; postest
mean = 2.06), 1(163) = 249, P = 014)

Logistic regression model showed that the composite measure of mother’s
negative attitudes toward HPV and the vaccine was significantly associated
with vaccination intention, such that more negative attitudes (., higher
composite scores) were associated with a lowe likelihood of intending to
have the child vaceinated (OR = 027;95% CI = 0.14, 0.51; P < 001)

In the intervention group, 24.6% (n = 116/471) of babies came back on
time, versus 20.7%. (n = 96/465) of babies in the control group (p = 001).

Babies who never came back, during the study period, were 22.5% (n =
106/471) and 27.8% (a = 129/465) in the intervention and control groups,
respectively

The relative risk reduction rate in the chance to come back late for the
vaccination appointment was 19% for the intervention group

Risk of coming late to vaccine appointment, using Kaplan Meicr survival
analysis, showed a stistically significant reduction in coming back, within
0-14 days, within the vaccine appointment period (p < 0.01)

20% (13/65) of participants stated their willingness to get vaccinated as
soon as possible. Only 5% (3/65) of participants were reluctant to be
vaccinated

At baseline, participants reported low levels of acceptance towards a
COVID-19 vaccine (mean: 2.1, SD: 11). In adjusted analyses, COVID-19
vaceine acceptance increased significandy after the intervention at T2 (a
8= 0.15;95% CI 0.02 t0 0.29; p = 0.022), but attenuated at T3 (a = 0.13;95%
CI-001 to 027; p = 0.065) At the 16wk follow-up, most participants
reported using the Wel- Tel SMS informational messages (n = 256, 848%),
with those using the service reporting a positive user experience (mean:
2703)

Knowledge of the existence of a vaccine for influenza increased from
61% to 81% and knowledge of the existence of oral influenza vaccines
increased from 45% to 75%proportion of participants who identified
vaccination as effective for influenza increased from 29% to 47.7%. The
post-survey also inquired about participant satisfaction and showed there
were generally favorable opinions of the workshops; 76% rated their
workshop as “excellent” and 83Y% said the trainer was a “very good
educator”

Facebook was the most common means of exposure (n = 102; 84% of those
exposed), followed by WhatsApp (n = 64; 53%). Of the respondents
exposed to the campaign, 61% (n = 74) reported that it influenced their
decision to get vaccinated, 32% (n =39) reported that it helped them
understand how to obtain vaccination or testing, 12% (n = 14) reported that
itinfluenced their decision to undergo COVID-19 testing, and 16%
(n=19) reported that it did not influence them.

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.

eSelf-Reported Outcomes: A reliance on self-
reported data was prevalent.

eStatistical 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
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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
(DHLI), 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

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



Study Associations found Outcomes reported
Carpenter etal, Internet Use Adherence to HBV vaccination
2023 Race
Education
Lee etal, 2023 Age HPV and HPV vaccine
Gender awareness

Marital status
Internet use for health

HPV awareness and HPV

Increased use of media for Vaccine awareness

Mueller etal, 2012 Internet ac

health informadon.

Seo etal, 2022 Education. COVID 19
Perceived uncertainty. Vaccine willingness
Emotion.

Outcome expectancy

Information seeking behavior

Results

26.6% of respondents received at least three doses of the HBV vaccine.

A significant association was found between the primary exposure, using the internetas a
source for health information, and having received at least three doses of the HBV vaccine
(OR: 1.75; 95% CI: 1.30, 2.38; P Value = 0.0003), However when adjusted fot race and

education the association was not found to be significant.

Hispanics had lower odds (OR = 0.35) of completing the HBV vaccination compared
whites.

African Americans had lower odds (OR = 0.53) compated to whites.

Individuals with a high school diploma ot less had lower odds (OR = 0.33) compated to
college graduates

Having annual health check-ups. Participants who were older than 50 years were less likely
to hear of HPV (OR=0.16, C1=0.06-0.43, P<0.05) and HPV vaccine (OR=0.26, C1=0.10-0.66,
P<0.05),

Females were more likely to hear of both HPV (OR=5.95, CI=2.77- 12.80, P<0.05) and HPV
vaccine (OR=520, CI=245- 11.03, P<0.05).

Participants who were married or partnered were less likely to hear of HPV (OR=0.23,
CI=0.07-0.77, P<0.05) or HPV vaccine (OR=0.23, CI=0.07-0.77, P<0.05).

Participants using the internet for health purposes had a higher likelihood of being aware
of the HPV vaccine (OR=1.15, CI=1.00-1.32, P<0.05).

Most reported hearing about HPV and its vaccine through Spanish language television (38
and 52%, respectively). 71% trusted television health information.

The adjusted odds of HPV infection awareness (vs. no awateness) were 147 (95% CI:
1.10-1.96) times higher among participants with internet access compared to those without
Greater vaccine awareness was associated with internet use (OR1.59; 95% CI 1.18-2.13).
Vaccine awareness was also higher among those with incteased use of media for health
informatdon (OR 127; 95% CI 1.09-1.49), considering covariates

Education was the only variable that was significantly associated with perceived uncertainty
($=-037,t=—-291,p < 0.01).

Higher perceived uncertainty about COVID-19 inations was negatively iated with

positive emotions (e.g, excitement, interest). This means that the more uncertain participants
felt, the less positive emotion they experienced (B=—0.43, =—4.59, p < 0.001).

Positive emotions were significantly associated with outcome expectancy ($=030, t=2.98, p
< 001) and efficacy (=028, t=2.79, p < 0.01).

Negative emotions were not significantly associated with outcome expectancy §=—0.17,
=—126, p=021) or efficacy (3=—0.06, t=—0.67, p=0.51).

Thete was no significant association between perceived uncertainty and negative emotions
(e.g., worry, anxiety) (=0.13, t=—1.27, p=0.21).

Both outcome expecmncy ($=0.25, t=2.95, p < 0.05) and efficacy (=053, =588, p < 0.001)
were positively associated with seeking information about COVID-19 vaccinations.
Information secking itself was not directly associated with vaccine willingness (§=—0.02,
t=—025, p=0.80).

The relationship between information seeking and vaccine willingness was moderated by
issue salience.

Fot participants with low issue salience, increased information secking was associated with
lower vaccine willingness.

For those with high issue salience, increased information seeking was associated with higher

vaccine willingness.

Table 3: Descriptive studies: Exposure, outcome and main results.
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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.

92

Supplementary Materials
Supplementary Table 4: Search strategy

Funding

This research received no external funding.

Contflicts of Interest

The authors declare no conflict of interest.

References

Abdullahi, L. H., Kagina, B. M., Ndze, V. N., Hussey,
G. D., & Wiysonge, C. S. (2020). Improving vacci-
nation uptake among adolescents. The Cochrane
database of systematic reviews, 1(1), CD011895.
https://doi.org/10.1002/14651858.CD011895.pub2

Athey, S., Grabarz, K, Luca, M., & Wernerfelt,
N. (2023). Digital public health interventions at
scale: The impact of social media advertising on
beliefs and outcomes related to COVID vaccines.
Proceedings of the National Academy of Sciences of
the United States of America, 120(5), €2208110120.
https:/ /doi.org/10.1073/pnas.2208110120

Barker, T. H., Habibi, N., Aromataris, E., Stone,
J. C., Leonardi-Bee, J., Sears, K., Hasanoff, S.,
Klugar, M., Tufanaru, C., Moola, S., & Munn, Z.
(2024). The revised JBI critical appraisal tool for the
assessment of risk of bias for quasi-experimental
studies. JBI evidence synthesis, 22(3), 378-388.
https:/ /doi.org/10.11124/]BIES-23-00268

Carpenter, C., Bernardo, B., Adeyanju, T., Wash-
ington, C., Fisher, J. L., Young, G., & Paskett, E. D.
(2023). The association between internet use to obtain
health information and receiving three doses of the
Hepatitis B vaccine in a multi-ethnic population
in Ohio. Preventive Medicine Reports, 33, 102203.
https:/ /doi.org/10.1016 /j.pmedr.2023.102203

Chen, A. C.,, Kim, S. W,, Ou, L., Todd, M., &
Larkey, L. (2023). Digital Storytelling Intervention
to Promote Human Papillomavirus Vaccination
Among At-Risk Asian Immigrant Populations: Pilot
Intervention Study. JMIR Formative Research, 7,
e46951. https://doi.org/10.2196/46951

Chen, A. C.,, Kim, W. S., Todd, M., & Larkey, L.
(2022). A Digital Storytelling Intervention for
Vietnamese American Mothers to Promote Their
Children’s HPV Vaccination. Cancer Preven-
tion Research (Philadelphia, Pa.), 15(7), 465-472.

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



https:/ /doi.org/10.1158 /1940-6207.CAPR-21-0618

Choi, J.,, Tami-Maury, I, Cuccaro, P, Kim, S,
& Markham, C. (2023). Digital Health Inter-
ventions to Improve Adolescent HPV Vaccina-
tion: A Systematic Review. Vaccines, 11(2), 249.
https:/ /doi.org/10.3390/vaccines11020249

Daniels, D., Imdad, A., Buscemi-Kimmins, T., Vitale,
D., Rani, U., Darabaner, E., Shaw, A., & Shaw, ]J.
(2022). Vaccine hesitancy in the refugee, immigrant,
and migrant population in the United States: A
systematic review and meta-analysis. = Human
vaccines & immunotherapeutics, 18(6), 2131168.
https:/ /doi.org/10.1080/21645515.2022.2131168

Deal, A., Crawshaw, A. F, Carter, ]J., Knights, F,
Iwami, M., Darwish, M., Hossain, R., Immordino,
P., Kaojaroen, K., Severoni, S., & Hargreaves, S.
(2023). Defining drivers of under-immunization
and vaccine hesitancy in refugee and migrant
populations.  Journal of travel medicine, 30(5),
taad084. https://doi.org/10.1093/jtm /taad084

DeCamp, L. R., Godage, S. K., Valenzuela Araujo, D.,
Dominguez Cortez, J., Wu, L., Psoter, K. J., Quin-
tanilla, K., Rivera Rodriguez, T., & Polk, S. (2020). A
Texting Intervention in Latino Families to Reduce
ED Use: A Randomized Trial. Pediatrics, 145(1),
€20191405. https://doi.org/10.1542 /peds.2019-1405

Digital Health and Innovation (DHI). (2023,
October 24). Classification of digital in-
terventions,  services and applications in
health: a shared language to describe the
uses of digital technology for health, 2nd ed.
https:/ /www.who.int/publications/i/item /9789240
081949

Dumit, E. M., Novillo-Ortiz, D., Contreras, M., Ve-
landia, M., & Danovaro-Holliday, M. C. (2018). The
use of eHealth with immunizations : An overview
of systematic reviews. Vaccine, 36(52), 7923-7928.
https://doi.org/10.1016 /j.vaccine.2018.06.076

El-Halabi, S., Khader, Y. S., Khdeir, M. A., Hanson,
C., Alfvén, T., & El-Khatib, Z. (2023). Children
Immunization App (CIMA): A Non-randomized
Controlled Trial Among Syrian Refugees in Zaatari
Camp, Jordan. Journal of Prevention (2022), 44(2),
239-252. https:/ /doi.org/10.1007 /s10935-023-00721-
7

Frick, U., Sipar, D., Biicheler, L., Haug, F,, Haug, J.,
Almegbaali, K. M., Pryss, R., Rosner, R., & Comtesse,

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

Review

H. (2023). A Mobile-Based Preventive Intervention
for Young, Arabic-Speaking Asylum Seekers During
the COVID-19 Pandemic in Germany: Design
and Implementation. JMIR Formative Research, 7,
€44551-. https://doi.org/10.2196 /44551

Htet, H., Wichaidit, W., Sriplung, H., Htet, K. K.
K., Chuaychai, A., Sottiyotin, T., & Chongsuvivat-
wong, V. (2023). Do Electronic Health Literacy
and Online Health Information-Seeking Behavior
Mediate the Effects of Socio-Demographic Factors
on COVID-19- and Non-communicable Disease-
Related Behaviors Among Myanmar Migrants
in Southern Thailand? Cureus, 15(11), €49090.
https:/ /doi.org/10.7759 / cureus.49090

Juon, H. S, Strong, C., Kim, F, Park, E, &
Lee, S. (2016). Lay health worker interven-
tion improved compliance with hepatitis B
vaccination in Asian Americans: Randomized
controlled trial. PLoS ONE, 11(9), e0162683.
https://doi.org/10.1371 /journal.pone.0162683

Kim, S. W,, Chen, A. C,, Ou, L., Larkey, L., Todd, M.,&
Han, Y. (2023). Developing a Culturally and Linguis-
tically Congruent Digital Storytelling Intervention
in Vietnamese and Korean American Mothers
of Human Papillomavirus-Vaccinated Children:
Feasibility and Acceptability Study. JMIR Formative
Research, 7, e45696. https:/ /doi.org/10.2196 /45696

Lee, H. Y, Won, C. R,, Luo, Y., & Lee, M. H.
(2023). Human Papillomavirus (HPV) and HPV
Vaccine Awareness among Korean American
Immigrants in Alabama: Would Internet Use
Improve Health Awareness? Asian Pacific Journal
of Cancer Prevention: APJCP, 24(8), 2575-2581.
https://doi.org/10.31557 / APJCP.2023.24.8.2575

Logie, C. H., Okumu, M., Berry, 1., Kortenaar, J. L.,
Hakiza, R., Musoke, D. K., Katisi, B., Nakitende,
A., Kyambadde, P, Lester, R., Perez-Brumer, A. G.,
Admassu, Z., & Mbuagbaw, L. (2024). Kukaa Salama
(Staying Safe): a pre-post trial of an interactive
informational mobile health intervention for in-
creasing COVID-19 prevention practices with urban
refugee youth in Uganda. International Health, 16(1),
107-116. https://doi.org/10.1093/inthealth /ihad051

Marzo, R. R, Su, T. T, Ismail, R., Htay, M. N. N,,
Essar, M. Y., Chauhan, S., Patalinghug, M. E., Kucuk
Bicer, B., Respati, T., Fitriyana, S., Baniissa, W.,
Lotfizadeh, M., Rahman, F.,, Salim, Z. R., Villela,
E. F. M., Jermsittiparsert, K., Aung, Y., Hamza, N.
A. E.,, Heidler, P, Head, M. G., ... Lin, Y. (2022).

93



Review

Digital health literacy for COVID-19 vaccination
and intention to be immunized: A cross sectional
multi-country study among the general adult
population. Frontiers in public health, 10, 998234.
https:/ /doi.org/10.3389/fpubh.2022.998234

McAuliffe, M. and L.A. Oucho (eds.), 2024. World
Migration Report 2024. International Organization
for Migration (IOM), Geneva.

Meyer, C. L., Surmeli, A., Hoeflin Hana, C., &
Narla, N. P. (2022). Perceptions on a mobile
health intervention to improve maternal child
health for Syrian refugees in Turkey: Oppor-
tunities and challenges for end-user accept-
ability. Frontiers in public health, 10, 1025675.
https://doi.org/10.3389/fpubh.2022.1025675

Mueller, N. T., Noone, A. M., Luta, G., Wallington, S.
F, Huerta, E. E., Mandelblatt, J. S., & Latin American
Cancer Research Coalition (2012). Information
channels associated with awareness of human
papillomavirus infections and vaccination among
Latino immigrants from safety net clinics. Journal
of immigrant and minority health, 14(1), 183-188.
https:/ /doi.org/10.1007 /s10903-011-9501-6
Ottawa Hospital Research Institute. (2024). Our
Research. https://www.ohri.ca/OurResearch/

Panameno, M., Blanco, L. R., Hernandez, A. M.,
Escobar, R., Zendejas, B., Rafaela, S., & Castellon-
Lopez, Y. M. (2023). Using Digital Technology
to Build COVID-19 Vaccine Confidence: A Qual-
itative Study among Latinx Parents of Children
Aged 5-11 in Under-Resourced Communities
across Los Angeles County. Vaccines, 11(6), 1042.
https:/ /doi.org/10.3390/vaccines11061042

Paradis, M., Atkinson, K. M., Hui, C., Ponka,
D., Manuel, D. G., Day, P, Murphy, M. S. Q., R,
R. W, & Wilson, K. (2018). Immunization and
technology among newcomers: A needs assess-
ment survey for a vaccine-tracking app. Human
Vaccines & Immunotherapeutics, 14(7), 1660-1664.
https://doi.org/10.1080/21645515.2018.1445449

Ponce-Gonzalez, 1. M., Perez, K., Cheadle, A.
D., Jade, M., Iverson, B.& Parchman, M. L.
(2021). A Multicomponent Health Education
Campaign Led by Community Health Work-
ers to Increase Influenza Vaccination among
Migrants and Refugees.  Journal of Primary
Care Community Health, 12, 21501327211055628.
https:/ /doi.org/10.1177 /21501327211055627

94

Radu, I., Scheermesser, M., Spiess, M. R., Schulze,
C., Hiandler-Schuster, D., & Pehlke-Milde, ]J. (2023).
Digital Health for Migrants, Ethnic and Cultural
Minorities and the Role of Participatory Develop-
ment: A Scoping Review. International journal of
environmental research and public health, 20(20),
6962. https://doi.org/10.3390/ijerph20206962

Rosenkrands, H. S., Kristiansen, M., Hansen, A. L., &
Norredam, M. (2020). Providing targeted healthcare
services for immigrants with complex health needs.
Danish medical journal, 67(10), A03190160.

Seo, H.,, Liu, Y., Ittefaq, M., Shayesteh, F., Kamanga,
U., & Baines, A. (2022). International migrants and
coronavirus disease 2019 vaccinations: Social Media,
motivated information management, and vaccination
willingness. Digital Health, 8, 20552076221125972-.
https:/ /doi.org/10.1177 /20552076221125972

Shah, H. S., Miller, A. F, Yang, C., Grieb, 5. M,,
Lipke, M., Bigelow, B. F, Phillips, K. H., Palomino, P,
& Page, K. R. (2023). A Community-Engaged Social
Marketing Campaign to Promote Equitable Access
to COVID-19 Services Among Latino Immigrants.
American Journal of Public Health, 113(3), 263-266.
https:/ /doi.org/10.2105/ AJPH.2022.307191

Sterne, J. A. C., Savovi¢, J., Page, M. ]., Elbers, R.
G., Blencowe, N. S., Boutron, L, Cates, C. J., Cheng,
H. Y., Corbett, M. S., Eldridge, S. M., Emberson, J.
R., Herndn, M. A., Hopewell, S., Hrébjartsson, A.,
Junqueira, D. R,, Jiini, P.,, Kirkham, J. J., Lasserson,
T, Li, T., McAleenan, A., ... Higgins, ]. P. T. (2019).
RoB 2: a revised tool for assessing risk of bias in
randomised trials. BMJ (Clinical research ed.), 366,
14898. https:/ /doi.org/10.1136 /bm;].14898

Tang, L., & Zhang, C. (2024). Analysis and Mapping
of Scientific Literature on Cross-Cultural adaptation
of Global Immigrants (1963-2022). SAGE Open,
14(2). https:/ /doi.org/10.1177/21582440241255684

Tjaden, J., Haarmann, E., & Savaskan, N. (2022).
Experimental evidence on improving COVID-19
vaccine outreach among migrant communities
on social media. Scientific Reports, 12(1), 16256.
https://doi.org/10.1038 /s41598-022-20340-2

Wong, J., Lao, C., Dino, G., Donyaei, R., Lui, R,
& Huynh, J. (2024). Vaccine Hesitancy among
Immigrants: A Narrative Review of Challenges,
Opportunities, and Lessons Learned. Vaccines, 12(5),
445. https:/ /doi.org/10.3390/vaccines12050445

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



World Health Organization: WHO. (2022,
January  24). Digital health  EURO.
https:/ /www.who.int/europe/health-
topics/digital-health#tab=tab_38

Xu, J., Tang, W, Qiu, W, Yao, Y, Yao, N,
Zhong, ]., Zhu, X., & Wang, Q. (2022). Effects
of mobile APP for immunization on vaccination
compliance of migrant children in southwest
China: A community trial study. Human Vac-
cines & Immunotherapeutics, 18(7), 2135853.
https:/ /doi.org/10.1080/21645515.2022.2135853

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

Review

95



	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion 
	Supplementary Materials
	Funding
	Conflicts of Interest
	References

