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Abstract

Background and Aims: Oral health significantly impacts overall well-being but
remains one of the most neglected aspects of health, especially among
marginalized populations. This PhD thesis had three primary aims: first, to
assess the global prevalence of oral diseases among immigrants and refugees
(Publications 1 and 2); second, to explore the potential applications of Nudge
theory in oral health promotion (Publication 3); and third, to evaluate the
effectiveness of Nudge theory-based interventions in improving oral self-care
among schoolchildren with refugee and immigrant backgrounds through a field

trial (Publication 4).

Methods: The first two studies (Study 1 and 2) were scoping reviews
conducted following PRISMA guidelines to evaluate the global prevalence of
dental caries and periodontal diseases among immigrants and refugees. Study
3 was a critical review utilizing Daly and Carnwell’s framework. The reviews
used, data from specific online databases (i.e., Scopus, Embase, and PubMed).
Study 4 was a quasi-experimental field trial involving 309 schoolchildren,
approximately 9 years old. Interventions using motivational video clips were
randomly assigned across three schools: one received messages based on
Social Norms (MSN), another on messages of Fear of Negative Outcomes
(MFNO), and a control group (C). Baseline plagque index (Pl) and caries
experience in primary and permanent dentition (dmft/DMFT) were recorded.
PI was reassessed at two weeks, two months, and six months post-

intervention.

Results: This thesis comprises four published studies with the main findings

summarized as follows:



e Publications 1 and 2: High prevalence of dental caries and gingivitis was
consistently observed among immigrants and refugees, with caries rates
varying from 4.6% to 98.7% and gingivitis from 5.7% to 100% across all
demographic groups showing high heterogeneity in their oral health,
moreover, the data showed a low level of access to dental health services

for these population groups.

e Publication 3: There is a dearth of studies on behavioral economics,
particularly those involving reward and reminder techniques. Despite this,
several successful nudge interventions in sectors such as nutrition, tobacco
and alcohol cessation, and medication compliance suggest the potential for
oral health to benefit from the same cognitive mechanisms as these
interventions. These nudges vary significantly in effectiveness depending on

the delivery method and the characteristics of the population.

e Publication 4: There was a significant reduction in the mean Pl across all
groups at the two-week follow-up (p < 0.01). However, these improvements
diminished over six months, with significant long-term benefits observed
only in the MSN and MFNO groups (p < 0.01). The average decayed, missing,
and filled teeth (dmft/DMFT) scores were 4.24 + 2.11 and 1.70 + 1.24,
respectively, with Afghan children showing significantly higher dmft scores
compared to Iranian children (p = 0.01). Using the Nudge theory via visual
aids was more effective in promoting oral self-care than traditional Oral
Health Instruction (OHI), with MSN showing better immediate effects and

MFNO demonstrating more long-lasting impacts.

Conclusions: This thesis underscores the urgent need for targeted
interventions to address significant oral health disparities among refugees and

immigrants, highlighting the necessity for comprehensive studies in diverse



socioeconomic contexts. Nudge theory emerges as a promising strategy to
improve oral health behaviors, yet its long-term effectiveness requires further
exploration and testing across different populations. To enhance access and
outcomes in oral health care for marginalized groups, it is crucial to develop
adaptive policies and strategies, to improve oral health of marginalized

populations.
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1. Introduction

1.1 Oral Health: A Critical Component of Global Public Health

Oral health is a fundamental aspect of overall well-being, as it is not only
essential for basic functions like eating, speaking, and socializing, but also vital
for systemic health. Despite the aforementioned importance, oral health is
often neglected in public health policies, particularly among marginalized
communities such as immigrants and refugees. It has been documented that
poor oral health is associated with systemic diseases such as diabetes,
cardiovascular disease, and respiratory infection. (Sabbah et al., 2019).
Furthermore, oral conditions often cause pain and disability leading to reduced
dietary intake with detrimental consequences on mental status (Skolov et al.,
2023), thereby it has a strong bearing on an individual’s quality of life. In
addition, poor oral health can negatively affect self-confidence and social
interaction, further isolating the affected individuals (General, Dental, &

Research, 2000).

1.2 Disparities in Global Oral Health

Oral diseases, namely dental caries, periodontal diseases and oral cancer, are
the most common non-communicable diseases worldwide. The World Health
Organization (WHO) reports that nearly 3.5 billion people—approximately half
of the global population—suffer from oral diseases, with a disproportionate
75% of affected individuals living in middle-income countries (WHO, 2023). It
has been reported that socioeconomic disparities significantly affect
accessibility to oral health services, with low-income countries experiencing

accessibility rates of 35%, lower-middle-income countries reaching 60%,
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upper-middle-income countries reaching 75%, and high-income countries
reaching 82% (Hosseinpoor et al.,, 2012). Higher prevalence rates particularly
among low-and middle-income countries have been reported for dental caries
and periodontal diseases (Cherian et al., 2023). Notably, regional disparities
are evident, as Asia reports a higher prevalence of untreated dental caries

compared to Europe (WHO, 2023).

1.3 Impact and Challenges of Global Migration

According to the International Organization for Migration (IOM), a refugee is
an individual outside the country of his/her nationality and unable to benefit
from its protection (Perruchoud et al. 2004). All refugees were once asylum
seekers; although the two terms were often used interchangeably, they are
not synonymous. Asylum-seekers are people seeking international protection
but have not yet been legally recognized as refugees. On the other hand, an
immigrant is someone who voluntarily moves to a new country, whereas a
refugee is an individual who is compelled to leave the country of origin. There
is a profound impact of migration on societies, economies, and cultures across
the globe, and it is emerging as a key factor in global dynamics (Wouters et al.,
2022). In recent vyears, international migration has been increasing
significantly; according to the World Migration Report, the global population of
international migrants reached 281 million in 2020 which indicates an increase
of 60 million since 2010 (McAuliffe et al., 2021). Additionally, the UNHCR states
that the number of refugees has risen from 70.8 million in 2018 to 100 million

by 2022 (Sampson et al., 2013).

There are numerous intricate challenges that face both migrants and host

societies during the migration process. Newcomers usually face language
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barriers, unfamiliar laws, and other customary practices that affect their
integration hence limiting them rightfully (Grant et al., 2005). Based on a
systematic review conducted in 2020 (Blackmore R et al., 2020), approximately
one-third of refugees suffer from depression, demonstrating the profound
health impacts of migration and emphasizing the necessity of comprehensive

social and health support systems in host countries.

1.4 Oral health in marginalized populations

In healthcare policies affecting marginalized populations such as migrants and
refugees, oral health continues to be an important, but often overlooked

component (Fisher-Owens et al., 2008).

Oral diseases are among the most prevalent health issues among refugees who
often face significant barriers to receiving dental care (WHO, 2018). There are
a number of barriers to oral health, including language difficulties, institutional
discrimination, and limited access to dental services (Asfari et al., 2024; Keboa
et al., 2016). As refugees may prioritize immediate survival needs upon arriving
in host countries before considering oral health, financial constraints further

compound these challenges (Davidson et al., 2007).

Recent reviews have demonstrated that migrants experience a higher
prevalence of dental caries and poorer periodontal health compared to non-
migrant populations, with disparities primarily affecting ethnicity, economic
status, and social grade (Publications 1 and 2), (Lauritano et al., 2021).
Additionally, cultural differences, a lack of health insurance, and insufficient
financial resources limit the accessibility of dental care to these individuals.
Moreover, unfamiliarity with the healthcare systems in new host countries

often leaves many refugees with untreated dental issues, leading to pain and
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further health complications (Asfari et al., 2024). As a result, these groups are
less likely to benefit from advancements in prevention and treatment,
resulting in a disproportionate burden of oral diseases (Fisher-Owens et al.,

2008).

1.5 Efforts to Enhance Oral Health in Immigrant and Refugee Populations

Different initiatives have been developed to improve oral health of migrants
(Glick et al., 2016). Most of these programs have a dual approach: improving
oral health through oral health education and increasing access to dental care

(Keboa et al., 2016).

Educational Programs: Raising awareness about oral health among these
populations requires culturally appropriate oral health education (Adekunle et
al., 2023). A significant contribution to oral health literacy is evident in
programs aimed at improving oral hygiene practices, such as brushing and
flossing techniques (Muller et al., 2024; Ponce-Gonzalez et al., 2020, 2019;
Gibbs et al., 2015; Geltman et al., 2014). Similarly, it has been suggested that
oral health education can be integrated into primary care for young migrant
mothers through a model (e.g., drawings and images to describe the dangers
of poor oral hygiene during pregnancy related to the health of mothers and
babies, low-cariogenic diet practice and home oral hygiene care) to deliver

preventive oral health services (Esimekara et al. 2022).

Service Provision: Several successful service models, including free dental
treatments, basic oral health care packages, and mobile dental units, have
been highlighted by the World Dental Federation. A wide range of dental
procedures are performed using these mobile dental units, from routine

cleanings to more complex procedures such as extractions and restorative
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work (Bala et al., 2023; FDI, 2020). Furthermore, essential dental services are
frequently provided by vans in these communities, sometimes accompanied by
emergency services and support such as telephone interpretation, with the
assistance of local organizations, such as government and university dental
clinics and hospitals, which helps reduce costs and improve accessibility (Paisi

et al., 2020; Keboa et al., 2019, 2016; Sypek et al., 2008; Zinah et al., 2021).

Policy Recommendations: The integration of oral health services into primary
healthcare systems has been recommended at the policy level in order to
facilitate easier access to oral health care for immigrants and refugees. This
integration helps remove possible barriers to providing comprehensive care
that includes oral health as a component of overall health strategies (Karnaki

et al., 2022).

1.6 Nudge theory in Health and Oral health

Behavioral economics is a new field of social study that seeks to incorporate
insights from psychology into economics. The awarding of Nobel Prizes in
Economics to Daniel Kahneman in 2002 and Richard Thaler in 2017 significantly
elevated behavioral economics to particular academic attention in different
disciplines. Thaler’s theory, known as Nudge Theory, addresses cheap and easy
interventions that effectively alter individuals’ behavior. Nudge theory focuses
on Easy, Attractive, Social, and Timely interventions (EAST) to promote healthy

behaviors.

It may appear logical to assume that people would make the best health
decisions; however, many continue to prioritize short-term pleasures despite
being aware of the long-term consequences for their health (Hofmann et al.,

2008). Nudge theory recognizes behavioral complexity and rejects the idea
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that humans would make optimum decisions when given the appropriate
information (Hansen et al., 2013). Instead, nudges are used as interventions
that do not limit choices, but are like gentle pushes that help people make

better choices without forcing them or taking away their freedom of choice.

Evidence indicates that nudges can effectively affect various health policy
areas, particularly in preventive healthcare. The World Health Organization
(WHO) suggested that concentrating on more affordable and practical
methods of preventing and managing noncommunicable diseases in low-and-
middle income countries has the potential to save around 7 billion lives by
2030 (WHO, 2021). Noncontagious diseases, including type 2 diabetes, have
been examined as potential targets for nudge interventions (kullgren et al.,
2017). Research has also indicated that nudges can positively influence
patients’ lifestyle choices, such as diet, medication adherence, physical activity,
and the consumption of tobacco and alcohol (Angellotti et al., 2019; Ruggeri et
al., 2020; Reddy et al., 2017). Prior systematic reviews revealed that the most
of the existing nudge studies were conducted in nutritional sciences, which are
essential for other health topics, such as oral health (Gondivkar et al., 2019;

Arno et al., 2016; Hollands et al., 2013).

In healthcare, Nudge Theory has been mainly applied to promote healthier
dietary and nutritional choices. According to a recent systematic review
(Almeida et al., 2024), 81% of interventions that aimed to increase fruit and
vegetable consumption were effective due primarily to strategies that
modified salience and accessibility of these food items, coupled with
informative health claims and reinforcing social norms. Further, changes in the
choice architecture, such as altering the physical or social environment,

emotional priming, adjusting food availability, or providing clear labels, have
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resulted in a 15.3% increase in healthier dietary choices (Arno et al., 2016).

Nudging has also proven effective in reducing unhealthy behaviors. It has been
shown that strategies such as highlighting health risks and providing feedback
have significantly reduced alcohol and tobacco consumption, and warning
labels on alcoholic beverages have enhanced awareness of the associated risks
through negative emotional stimuli (Nurchis et al., 2023). On the topic of
patient safety, six nudge interventions were effective in improving the
acceptability of strategies aimed at reducing medication errors in healthcare

settings (Chew et al. 2023).

Technology has further broadened the impact of Nudge Theory. Text
reminders and interactive chatbots have improved medication adherence and

physician visits (Glasgow et al., 2021; Fukuma et al., 2021).

Similarly, notification systems on devices like the Apple Watch have
substantially increased user physical activity, demonstrating the power of
timely nudges in encouraging physical activity (Nazaret et al., 2023; Forberger

et al.,, 2019).

Despite the limited research in this area, Nudge Theory has been effectively
utilized to foster positive oral health behaviors. Various strategies have been

employed, each tailored to encourage adherence to good practices.

A review of the potential applications of Nudge theory in oral health
promotion is outlined in Publication 3. The application of Nudge Theory in
promoting better oral self-care among children was rigorously evaluated and

implemented as a field trial in Publication 4.

18



2. Aims

This PhD thesis is structured around three primary objectives:

1. Evaluate the Global Prevalence of Oral Health Diseases among Immigrants

and Refugees:

This objective focuses on assessing the prevalence of dental caries and
periodontal diseases within immigrant and refugee populations. The findings

from this investigation are detailed in Publications 1 and 2.

2. Explore the Application of Nudge Theory in Oral Health Promotion:

The second aim examines how Nudge Theory can be utilized to enhance oral
health practices. The methodologies and outcomes of this exploration are

discussed in Publication 3.

3. Assess the Effectiveness of Nudge Theory in Promoting Better Oral Self-

Care among Schoolchildren:

The final objective evaluates the impact of Nudge Theory interventions on
improving oral self-care among schoolchildren from refugee and immigrant
backgrounds in Mashhad, Iran. The results of this field trial are described in

Publication 4.

Collectively, these aims advance our understanding of oral health challenges
and intervention strategies within vulnerable populations, with a particular

emphasis on behavioral economics as a health promotion tool.
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Methods

Publications 1 and 2 - Global Prevalence of Oral Health Diseases:

Conducted as scoping reviews, these studies utilized PRISMA guidelines to
systematically collect and analyze data from Scopus, Embase, and PubMed

on dental caries and periodontal diseases among immigrants and refugees.

Publication 3 - Application of Nudge Theory in Oral Health Promotion:

This study was a critical review that utilized Daly and Carnwell’s framework
to evaluate existing applications of Nudge Theory in health behavior

changes, focusing on oral health initiatives.

Publication 4 - Effectiveness of Nudge Theory in Schoolchildren:

A quasi-experimental field trial was conducted involving 309 schoolchildren
to test the efficacy of Nudge-based interventions in enhancing oral self-care,
with interventions being randomly assigned to different groups within

schools in Mashhad, Iran.



4. Results

The results of this PhD Thesis are derived from the following four Publications.
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4.1 Results: Journal Article #1

Higher prevalence of dental caries and periodontal problems among refugees:

A scoping review

Published in:
Journal of Global Health - 2023

Banihashem Rad SA*, Esteves-Oliveira M*, Maklennan A, Castiglia P,

Campus G.

* Joint first-authorship

Own contribution:
Study design, data acquisition, analysis and interpretation, manuscript

drafting and revising.

22



Electronic supplementary material:

The online version of this article contains supplementary material.

journal of

glebal

health

© 2023 The Author(s)

Cite as: Banihashem Rad SA, Esteves Oliveira M, Maklennan A, Castiglia
P, Campus G. Higher prevalence of dental caries and periodontal problems
among refugees: Ascoping review. J Glob Health 2023;13:04111.

Higher prevalence of dental caries and
periodontal problems among refugees:
A scoping review

Seyed Ahmad
Banihashem Rad*?*
Marcella Esteves
Oliveirat®*

Anastasia Maklennan'@,
Paolo Castiglia*®,
Guglielmo Campust®

!Department of Restorative,
Preventive and Pediatric
Dentistry, University of Bern,
Bern, Switzerland

*Graduate School for Health
Sciences, University of Bern,
Bern, Switzerland

SDepartment of Restorative
Dentistry and Endodontology,
Justus-Liebig-University
Giessen, Giessen, Germany

‘Department of Medicine,
Surgery and Pharmacy,
University of Sassari, Italy

School of Dentistry, University

of Sassari, Italy

*Joint first authorship.

Correspondence to:

Guglielmo Campus
Department of Restorative,
Preventive and Pediatric
Dentistry, University of Bern
Freiburgstrasse 7, 3012 Bern
Switzerland
guglielmo.campus@unibe.ch

Background We assessed the prevalence data on oral health diseases, namely dental ;
caries and periodontitis, among refugees and asylum seekers worldwide.

Methods A systematic search of Scopus, Embase, and PubMed retrieved 1225 re-
cords; following title and abstract screening, 58 studies remained for full-text eligi-
bility screening based on pre-defined inclusion criteria. Twenty-six studies were in-
cluded in the review.

Results Dental caries and tooth loss due to caries were high in refugee populations, re-
gardless of their age, gender, or nationality. The adult population had a mean decayed,
missing, and filled teeth (DMFT) index score of 9.2 (standard deviation (SD)=2.3);
children had a score of 3.1 (SD=1.1) for deciduous teeth and 2.5 (SD=1.1) for perma-
nents. Caries prevalence among refugees ranged from 4.6% to 98.7%, and gingivitis
from 5.7% to 100%, indicating a high heterogeneity in their oral health. Regarding
oral health accessibility, 17% to 72% of refugees had never been to a dentist, showing
a very low level of accessibility to dental health services.

Conclusions Interventions and policies need to be designed to reduce oral health in-
equalities among refugee populations and asylum seekers, and host countries must
implement strategies to increase their access to oral health care. Existing data should
be used to set priorities for improving the oral health of refugees.

i Registration: Open Science Framework: https://doi.org/10.17605/0SF.I0/SU59K.

According to the International Organization for Migration (IOM), a refugee is an individ-
ual outside the country of his/her nationality and unable to benefit from its protection [1].
All refugees were once asylum seekers; although used interchangeably, these terms are
not synonymous. Asylum-seekers seek international protection but have not yet been le-
gally recognized as refugees.

According to the United Nations High Commissioner for Refugees (UNHCR), the num-
ber of displaced people worldwide has risen from 70.8 million in 2018 to a 100 million
by 2022 [2,3], likely due to the situation in Afghanistan following withdrawal of the USA
and new conflicts in Ukraine, Ethiopia, and Myanmar [4].

Refugee populations are at increased risk of developing a range of physical, psychological,
and social health problems due to traumatic experiences and settlement pressures [5,6], as
well as specific health problems [7], as many refugees come from countries where health
systems have been damaged by conflict or civil unrest. Consequently, the prevalence of
oral health problems is expected to be high among refugees [8], yet there is limited data
and research to inform policymakers about their oral health needs and those of asylum
seekers [9,10].

www.jogh.org e doi: 10.7189/jogh.13.04111
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Oral diseases (i.e. dental caries and periodontitis) are a major contributor to the global burden of chronic
disease [11,12]. Poor oral health negatively impacts quality of life and can increase the risk of developing
chronic diseases [13]. For example, prolonged discomfort from an infected tooth can affect food intake and
therefore nutrition. Additionally, bacteria associated with chronic periodontitis have been linked to diabe-
tes and cardiovascular disease [14,15].

Refugee children are more likely to have poor oral health, impacting their overall health and well-being
[16,17] and possibly causing malnutrition due to dietary changes and phonation difficulties, not only in
children [18], but also in the elderly population [19]. Additionally, poor oral health might lead to an increase
in body dissatisfaction [20] and negatively influence simple actions such as smiling, speaking, and eating
[21]. Thus, oral health influences both overall health and mental health.

In summary, oral health diseases are among the most neglected aspects of health, regardless of location,
culture, education, or economic standing, particularly in low- and middle-income countries. Thus, gain-
ing a holistic overview of the prevalence of oral health problems among refugees and asylum seekers might
assist policymakers in defining treatment needs and treatment strategies, as well as the best ways to adapt
them to the host countries’ health systems, which are frequently overloaded when many refugees suddenly
entering the country.

We aimed to conduct the first review on dental caries and periodontal problems in the refugee population
on a global scale. Our main goals were to synthesize the evidence of the prevalence of dental caries among
refugees and asylum seekers by evaluating the Decayed, Missing, and Filled Teeth in permanent and pri-
mary dentition (DMFT/dmft) index and to evaluate the prevalence of periodontal problems. We also aimed
to appraise the dental care services provided to refugees and their needs and deficiencies.

METHODS

We registered the scoping review at the Open Science Framework (OSF) registries (https://doi.org/10.17605/
OSF.IO/SU59K). We conducted and reported the review following the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) 2020 statement [22].

Search strategy and selection criteria
Research question

Our research question was “What is the prevalence of dental caries and periodontal diseases among refugees
and asylum seekers worldwide, and do they have an increased prevalence of these diseases than the gener-
al population of the host country?”, outlined based on the sample, phenomenon of interest, design, evalua-
tion, and research type (SPIDER) [23] tool. We searched Scopus, Embase, and PubMed using a pre-designed
search strategy; a representative search string for PubMed is presented here, while the remaining ones can
be found in the Online Supplementary Document).

Sample (S): (“Emigrants AND Immigrants”[MeSH Terms] OR “Undocumented Immigrants’[MeSH Terms]
OR (“Refugees”[MeSH Terms| OR “Refugee Camps’[MeSH Terms]) OR “Ethnicity”’[MeSH Terms| OR “Eth-
nic and Racial Minorities’[MeSH Terms] OR “asylum seeker*”[Title/Abstract] OR “displaced person*”[Title/
Abstract] OR “refugee*”[Title/Abstract])

Phenomenon (P) of Interest (I): All the articles that related to either dental caries or periodontal problems.
Design (D): not restricted.

Evaluation (E): ((“Dental Caries’[MeSH Terms] OR “Root Caries”[MeSH Terms] OR “Dental Caries Suscep-
tibility”[MeSH Terms] OR “Periodontal Pocket”[MeSH Terms| OR “Periodontal Index’[MeSH Terms] OR
“Gingivitis”[MeSH Terms] OR “DMF Index”[MeSH Terms] OR “dmf index*”[Title/Abstract] OR “dental de-
cay*”[Title/Abstract] OR “carious lesion*”|Title/Abstract] OR “Carious white spot*”|Title/Abstract] OR “peri-
odontal pocket*”[Title/Abstract] OR “dmft s*”[Title/Abstract] OR “gingival index*”[Title/Abstract] OR “dm-
ft*”[Title/Abstract] OR “dmft index*”[Title/Abstract] OR “bleeding on probing*”[Title/Abstract] OR “probing
pocket depth*”[Title/Abstract] OR “clinical attachment loss*”[Title/Abstract])

Research type (R): not restricted.

2023 « VoOL. 13 + 04111 2
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Oral health problems among refugees

Eligibility criteria

We included all quantitative and qualitative studies on dental caries or periodontal problems of refugees
and asylum seeker populations published from 2011 to December 2022. We excluded non-peer-reviewed
papers and unpublished research (e.g. theses, abstracts, and preprints).

Articles identified through search
strategy
(n=1225)

Articles screened
(n=884)

l

Full-Text reviews assessed for
Eligibility
(n=58)

Studies included after Data
Extraction
(n=21)

Duplicates removed
(n=341)

Excluded by Title Screening
(n=212)
!

Excluded by Abstract Screening
(n=117)

=

Indlusion:
Papers relating to the dental caries or periodontal
problems in refugees or asylum seekers

Publications from 2011 to 2022
English, French, Italian, German Language
lusion:
No data on dental caries or periodontal health

Studies relating to immigrants, ethnic minorities and
Indigenous people

Studies published before 2011

| s

Studies included in review

(n=26)

En B2 EI EE B3

Reports retrieved by hand search

(n=5)

Figure 1. PRISMA flow diagram of papers selection.

Search strategy

Authors extracted text words and index key-
words from relevant papers’ titles and ab-
stracts to identify relevant articles, developing
search strings the selected keywords and syn-
onyms in conjunction with the Boolean op-
erators “AND” and “OR”. We only considered
papers published in English, Italian, German,
Spanish, and French. All age groups were in-
cluded. The inclusion and exclusion criteria
are displayed in Figure 1.

Study selection

Following deduplication, two independent
reviewers (SABR and AM) screened the re-
trieved titles and abstracts (n=884) to deter-
mine their relevance against pre-defined eligi-
bility criteria, after which they examined the
full texts of the selected studies (n=58) for
inclusion. If discrepancies between the two
reviewers could not be resolved through dis-
cussion, a third reviewer (GC) was consulted.

Risk of bias

After excluding ineligible papers, two review-
ers (SABR and AM) independently critically
rated all eligible full texts using a critical ap-
praisal instruments for prevalence studies in
the Joanna Briggs Institute (JBI) System for

the Unified Management of the Assessment and Review of Information (SUMARI) software (Joanna Briggs
Institute, Adelaide, Australia) (Online Supplementary Document). Disagreements were resolved through
discussion or the assistance of a third reviewer (GC). The appraisal instrument comprised nine questions

o«

to which the answers were “yes”, “no”, and “unclear.”

Data extraction and data synthesis

One author (SABR) extracted the following information using a pre-designed data collection form in Excel
(Microsoft Corporation, Washington, USA): study characteristics — first author’s last name, year of publica-
tion, country of study, study design, sampling procedures, calculation of sample size, and methods of data
collection, participant characteristics and outcome measure — number of participants, sex, age, prevalence
of dental caries and periodontal problems, oral health accessibility, and other findings from the original pa-
pers. The data was checked by a co-author (GO).

Parameters measured in the review

We excluded immigrants and ethnic minorities, as we focused on summarising data on oral health diseases
(ie, dental caries and periodontitis) among refugee and asylum seeker populations.

In line with the World Health Organization (WHO) methodology [24,25], we applied the DMFT index
score to evaluate dental caries [25], calculating the mean and standard deviation (SD) of the prevalence and
range of dental caries scores where relevant. We considered both studies with prevalence (% of DMFT >0)
and severity (mean DMFT) data on either permanent or deciduous dentition or periodontal problems (e.g.
gingivitis, periodontitis).
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RESULTS
Study selection

We retrieved 850 studies from Scopus, 98 from Embase, and 277 from PubMed. Following deduplication
(n=341), two reviewers (SABR, AM) screened the study titles, followed by their abstract (n=212), after which
58 studies remained for full-text review (Figure 1 and Online Supplementary Document). We then ex-
tracted data from 21 articles on refugees’ and asylum seekers’ oral health. We further retrieved five studies
[26-30] through additional manual searches. Finally, we included 26 studies in the analysis [26-52] (Table
1 and Online Supplementary Document).

Quality assessment

We did not exclude any study based on methodological quality assessment. The frame and adequacy of
the sample size of the included studies received the lowest scores: five in two studies [44,50] and six in
four studies [33,41,42,49] because there was no description of the sampling frame, participant selection
procedures, and sample size calculation. Only 11 studies reported procedures for calculating sample size
or its acceptability for the target group. Twenty studies provided a detailed description of the study set-
ting and participants. Seven studies [38,41,42 44,48-50] failed to indicate the confidence interval (CI) for
the mean value.

Table 1. List of studies included in review, ordered alphabetically by country where the study was conducted

Number Age
Country of origin of study participants of parti- range in
cipants years

Country
of study

Study type

Nicol et al. [31] 2012 Cross-sectional Australia  Afghanistan, Burma, Iran, Iraq, and Sri Lanka 105 0.7-6.7

Marwaha et al. [32] 2017 Cross-sectional Australia Afghanistan, Burma, Iran, Pakistan, and Sri Lanka. 201 18-74

van Berlaer et al. [26] 2015 Cross-sectional: ~ Belgium Afghanistan, Iraq, Morocco 3907 0-75+

Hoover et al. [33] 2012 Pilot Study Canada The Indian subcontinent, other parts of Asia, and the rest 89 315
of the world

Moreau et al. [34] 2013 Retrospective Canada Afm:a., Europe, Middle East, North America, and South 120 1-14

study America,

Azrak et al. [35] 2017 Cross-sectional Canada Africa, Eastern Mediterranean, and South East Asia 211 1-59

Goetz et al. [36] 2016 Cross-sectional: ~ Germany Afghal.‘ustan,‘ Armenia, Chechnya, Eritrea, Iran, Ira, 102 16-64
Somalia, Syria, and Yemen

Solyman et al [37] 2016  Cross-sectional ~ Germany Iraqand Syria 386 18-60

Takriti et al. [38] 2016 Cross-sectional Germany  Alghanistan, Iraq, and Syria 288 18-75
Mainly from Syria, Afghanistan, Iraq, Eastern Europe, and

Al-Ani et al. [39] 2016  Cross-sectional Germany from‘Asm (Iran, Pakistan, Thalland, Azgrbaqgn, Tajikistan, 544 3-75+
Russia,) as well as from African countries (Eritrea, Ghana,
Nigeria, Ethiopia, and Somalia)

Freiberg et al. [27] 2019 SREES;SPEC“VE Germany  Afghanistan, Iran, Somalia, and Syria 568 20-34

Pavlopoulou . . Afghanistan, Bangladesh, DR Congo, Eritrea, Iran, Kenya,

etal. [28] 2010 Cross-sectional:  Greece Lebanon, Pakistan, Somalia, and Sudan 300 014

Alghanistan, Iraq, and Syria; other regions: Alrica, Asia,

Kakalou et al. [29] 2015 Cross-sectional:  Greece and the Middle East 6688 0-75+
Bhatt et al. [40] 2017  Cross-sectional  India Tibet 254 6-18
Noaman et al. [41] 2017 Cross-sectional Iraq Syria 79 4-5

Hamid et al. [42] 2020 Cross-sectional Iraq Syria 200 25-65

Palestine (UNRWA Schools) Jordan, Lebanon, Syria, Gaza

Biscaglia et al. [43] 2016 Cross-sectional  Palestine Strip, and West Bank 1550 6-18
Makan et al. [44] 2017 Cross-sectional ~ Jordan Syria 125 6-12
Salim et al. [45] 2019  Cross-sectional  Jordan Syria 606 7-19
Salim et al. [46] 2019  Cross-sectional  Jordan Syria 547 18-50*
Joury et al. [47] 2017 Cross-sectional Lebanon Syria 823 4-23
Hoyvik et al. [48] 2013 Cross-sectional Norway Middle Fast and Africa (Syria, 1ran, Iraq, Afghanistan, 132 18+
Eritrea, Somalia, Sudan, Nigeria)
Riatto et al. [49] 2015 Cross-sectional Spain Syria 156 5-13
Hjern et al. [30] 2015  Cross-sectional ~ Sweden Afghanistan and Syria 639 6-15
Kazwini et al. [50] 2019 Cross-sectional Syria Syria 118 4-60
Flynn etal. [51] 2020 Cross-sectional  USA Somalia 366 0.5-60
2023 + VOL. 13 » 04111 4 www.jogh.org e doi: 10.7189/jogh.13.04111
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Characteristics of included studies

Seven studies had a control group [28,30,33,34,38,39,50], primarily the host country’s local population,
except for two studies [28,33] which had the immigrant population as a control group. Four included stud-
ies [33,38,44,48] assessed the treatment need of refugees, seven [33-35,38,40,41,40] reported on the utilisa-
tion of oral health services, two [41,43] investigated dietary factors, and two [41,51] investigated the moth-
er-child caries rates, with one [51] showing a positive correlation between mother-child caries experience.
Five studies [26,27,30,32,38] also included asylum seekers as participants. Three of these studies used the
terms “refugee” and “asylum seeker” interchangeably [17,32,38]. None of the included studies had access to
the oral health status of the sample group prior to their arrival.

Children were the study populations in 11 studies [28,30,31,33-35,40,41,43,44,49], children and adults in
eight [26,29,36,39,45,47,50,51], and only adults in seven [27,32,37,38,42,46,48]. All study samples consist-
ed of more men than women, except for three studies [29,46,50]. Only three studies [38,39,43] had a mul-
ticenter clinical design. The main host countries were Germany, Canada, Australia, Jordan, and Iraq, while
refugees originated from a wide range of countries, with most coming from Syria, Afghanistan, and Iraq
(Table 1, Figure 2).

Country of study | No of studies
W Germany
W Jordan
Canada
W Australia
W Greece
Wirag
Lebanon
WSyia
W Belgum

W Gaza Strp and
West Bank

W india 1
W Norway 1
Spain 1
1
1

Y PO Y P P Y Y P

L 4

W Sweden
W USA

Figure 2. World map showing the countries, where studies regarding the oral health of refugees have been performed.
A table at the left side shows additionally the number of studies per country, with the countries sorted by number of
studies (from the highest to the lowest), where it is clearly observable the highest number of studies on refugees have
been conducted in Germany. Some studies were conducted in more than one Country. Countries in which no stud-
ies could be found are marked in gray.

Age was directly correlated with caries prevalence [31,34,37]. In another study, the same trend was observed
just for permanent dentition and an opposite relationship was shown for deciduous teeth. Meaning caries
was inversely related to the age of the deciduous dentition [49] (Online Supplementary Document). Three
studies [37,46,50] indicated that men had a lower oral health status (decayed and missing tooth) compared
to women. This difference was significant in two studies [37,46] and not significant in one [50]. No substan-
tial significant gender differences in dental status were found in five studies [31,41,48-50].

Country of origin was described a significant determinant for caries [33]. Refugees from the Middle East
had more decayed teeth (DT) and a higher DMFT sum compared to refugees from Africa [48]. Refugees that
had been displaced for more than five years were significantly more susceptible to caries than those who
had been displaced for less than five years [47].
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Dental caries in refugees

Regarding caries in adults, four of the seven studies [38,39,42,46] indicated a very high DMFT severity
(mean DMFT>10), while also showing an expanded version of the DMFT index with individual compo-
nents (Table 2).

Table 2. Caries distribution in refugees in included studies*

s"’s'i';z'e DMFT DT mT FT dmft dt o ft Dd“’:f:/ DT/dt
Adults
Solyman et al [37] 386 6.3 (5.0) 4(3.3) 1433 0901.6) NA NA NA NA NA NA
Goetz et al. [36] 102 6.80(5.5) 29Q2.00 3829 3729 NA NA NA NA NA NA
Hoyvik et al. [48] 132 7458 4335 14Q4 17364 NA NA NA NA NA NA
Hamid et al. [42] 200 107 (3.3) NA NA NA NA NA NA NA NA NA
Takriti et al. [38] 288 109(3.7) 3403 413G 3300 NA NA NA NA NA NA
Al-Ani et al. [39] 544 109(3.7) 3403 416D 3300 NA NA NA NA NA NA
Salim et al. [46] 547 11.8(1.7) 5403 3502 34(0.6) NA NA NA NA NA NA
Overall 2199 9223 39(0.8) 3(1.2) 271 NA NA NA NA NA NA
Children
Nicol et al. [31] 105 NA NA NA NA 52 (4.1) NA NA NA NA NA
Hoover et al. [33] 89 NA NA NA NA NA NA NA 1523 5842 3034
Moreau et al. [34] 120 NA NA NA NA NA NA NA NA 72 (5.1) 6.7 (5.0)
Azrak et al. [35] 211 NA NA NA NA 2238 173.0) 0208 03(1.6) NA NA
Al-Ani et al. [39] 544 14(.2) 0.8(.8 00101 0403 30018 24014 02002 03(0.2 NA NA
Bhatt et al. [40] 254 28024 NA NA NA 3541 NA NA NA NA NA
Noamanetal [41] 79 NA NA NA NA 2.9(0.8) NA NA NA 44(5.00 32(43)
Salim et al. [45] 606 43 NA NA NA NA NA NA NA NA NA
Makan et al. [44] 125 3.6 (9.8) NA NA NA 2947 NA NA NA NA NA
Biscaglia et al. [43] 1550 25Q2.5) NA NA NA NA NA NA NA NA NA
Joury etal. [47] 823 NA 2023 NA NA NA 323.0 NA NA NA 53
Riatto et al. [49] 156 0.8(1.8) 0.7(1.79 0.1 0104 2229 NA NA NA NA NA
Kazwini et al. [50] 118 2423 NA 0.8 (1.3) 0.7 (D) NA NA NA NA 248 NA

Overall

4780 2501 07(0.07) 0404 04(0.3) 3101 240.7) 0.2 070.6 5804 43Q2.0

DMFT - decaying, missing and filled index score in permanent dentition, dmft — caries index in primary dentition, DT — decaying teeth in permanent
dentition, MT — missing teeth in permanent dentition, FT — filled teeth in permanent dentition, dt — decaying teeth in primary dentition, mt — missing
teeth in primary dentition, ft — filled teeth in primary dentition, NA — not applicable, SD — standard deviation

*Data presented as mean (SD) unless otherwise specified.

DT was high in all but one study [49] in which the authors suggest that the high to moderate socioeconom-
ic status of the sample population is the reason for lower DT. The overall DMFT mean SD obtained in our
systematic search was 9.2 (SD=2.3) for the adult population. The DT accounted for the highest proportion
in the DMFT index, while the least proportion belonged to filled teeth (FT).

Regarding caries in children, two studies [31,34] reported very high decayed, missing, and filled teeth in
primary dentition (dmft) of >5, with an overall mean dmft of 3.1 (SD=1.1) for deciduous teeth and a DMFT
of 2.5 (SD=1.1) for permanent teeth. DT and dt in children/primary dentition (dt) also accounted for the
highest proportion of caries in children’s primary and permanent dentition. Overall, the mean DT among
children, regardless of dentition stage, was 4.3 (SD=2.0), which is relatively high (Table 2).

Only one study reported a higher prevalence of caries in local population compared to refugees [39], report-
ing that the German resident population had a slightly higher caries experience (11.2 vs 10.9), but a signifi-
cantly lower treatment need compared to refugees.

Caries prevalence and further detail of included papers

Most studies focused on oral health, except for four [26,28-30] which involved also general health. The prev-
alence of dental caries was higher in studies that focused on oral health. Only one study [49] revealed a low
prevalence of caries, which was attributed to the fact that children were from wealthy households. The car-
ies prevalence in primary dentition ranged from 55.8% to 84.0%, and in permanent dentition from 27.6%
t0 94.1%. Overall, the caries prevalence regardless of dentition stage ranged from 4.6% to 98.7% among the
refugee population (Table 3).
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Table 3. Further detail of included studies and caries prevalence

Dentist Instruments Reliability Caries detection Caries

involved mentioned testedt method prevalence in %

Primary dentition

Riatto et al. [49] OH Yes Yes Yes WHO 55.8
Nicol et al. [31] OH Yes NA NA NA 62

Noaman et al. [41] OH NA Yes Yes WHO 64.5
Bhatt et al. [40] OH NA Yes Yes WHO 84

Permanent dentition

Riatto et al. [49] OoH Yes Yes Yes WHO 276
Takriti et al. [38] OH Yes Yes NA WHO 53

Biscaglia et al. [43] OH NA Yes Yes WHO 72.8
Bhatt et al. [40] OH NA Yes Yes WHO 79.5
Marwaha et al. [32] OH Yes Yes Yes ICDAS 11 82

Solyman et al. [37] OH Yes Yes 1Dentist WHO 875
Hoyvik et al. [48] OH Yes Yes Yes astdd 89.4
Salim et al. [45] OH Yes Yes Yes WHO 924
Salim et al. [46] OH NA Yes Yes WHO 94.1
Unspecified dentition

Kakalou et al. [29] GH NA NA NA ICD-10 4.6

van Berlaer et al. [20] GH NA NA NA ICD-10 8.1

Pavlopoulou et al. [28] GH NA NA NA NA 247
Azrak et al. [35] OH Yes Yes NA WHO 48.8
Hjern et al. [30] GH NA Yes NA NA 48.1
Hoover et al. [33] OH Yes Yes NA NA 674
Al-Ani et al. [39] OH Yes Yes Yes WHO 79.5
Joury etal. [47] OH Yes NA NA NA 90.2
Freiberg et al. [27] OH Yes NA NA NA (BEMA)* 98.7
Moreau et al. [34] OH NA Yes NA WHO NA
Goetz et al. [36] OH Yes Yes 1 dentist ICDAS (STROBE) NA
Hamid et al. [42] OH NA Yes NA NR NA
Makan et al. [44] OH Yes NA NA WHO NA
Kazwini et al. [50] OH Yes Yes NA WHO NA
Flynn et al. [51] OH NA NA NA WHO NA

GH - general health, OH - oral health, NA - not applicable, WHO — World Health Organization, ICD-10 — International Classification of Diseases 10
revision, astdd — Association of State and Territorial Dental Directors, ICDAS — International Caries Detection and Assessment System, BEMA — Einheitli-
che Bewertungsmalstab fur zahnérztliche Leistungen [Scale of Evaluation for Medical Services in the Statutory Health Insurance Sector]

*BEMA is the standard of evaluation of dental services and forms within the statutory health insurance in Germany (dentist recorded caries in BEMA
forms).

“Reliability tested: If the studies gave information about inter or intra reliability of dental examination, it is showed as Yes or NA. The studies that did
not report the caries prevalence, reported caries in other forms DMFT/S.

Other indices to report caries: Decayed-Missing-Filled Surfaces and International
Caries Detection and Assessment System

Four studies [32,35,43,51] reported caries prevalence in other forms using Decayed-Missing-Filled Surfac-
es (DMFS) or International Caries Detection and Assessment System (ICDAS). Two studies [35,43] report-
ed caries using DMFS, while one used ICDAS [53] (Table 4). Analysis of tooth surfaces found that white
spot lesions were especially frequent in age groups 18-29 (mean=4.45 (SD=4.95)) and 30-39 (mean=3.49
(SD=4.74)) [32].

Periodontal health in refugees

Seven studies [27,31,33,34,42 44,49] examined periodontal health; all focussed on children, except two
[27,42] which addressed periodontal health in adults. Regarding periodontal health in children, the prev-
alence of gingivitis ranged from 5.7% to 100%, indicating high asymmetry. The prevalence of gingivitis
was reported as very high in three studies [33,34,44], with one study reporting that almost all children
had chronic gingivitis [44] and two reporting a prevalence of two thirds [33,34]. Although gingival in-
flammation was apparently high [33,34,44], two studies reported a prevalence of gingivitis of 5.7% [31]
and 14% [49].
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Table 4. Caries distribution in refugees*

Age in years DMFS Decayed surfaces Missing surfaces Filled surfaces
Azrak et al. [35] 1-5.9 4.8(11.0) 3.0(6.7) 0.7 (3.5) 1.1(6.2)
Biscaglia et al. [43] 6-18 3.99 (4.59) 3.29(3.99) 0.22(1.12) 048 (1.34)
<2 0(0) 00 NA 0(0)
2-5 2.3(6.1) 0.8 (1.5) NA 1.6 (6.0)
Flynn et al. [51] 6-11 4.2(8.2) 1.0(2.9) NA 3.3(7.9)
12 0.8(1.2) 0 (0) NA 0.8(1.2)
<35 20.1 (19.6) 5.2(7.2) 9.8 (15.5) 5.1(6.9)
>35 22.8(18.3) 5.99.3) 9.7 (13.0) 7.20.1)
ICDAS study Age in years ICDAS ICDAS codes 1-2 ICDAS codes 3-4 ICDAS codes 5-6
18-29 740 (6.59) 4.45 (4.95) 1.80 (2.94) 1.27 2.59)
30-39 6.27 (6.55) 3.49 (4.79 1.73 (2.16) 0.87 (2.08)
Marwaha et al. [32]
40-49 5.78 (6.25) 2.88 (4.58) 147 (2.06) 0.92 (3.42)
=50 447 (5.19) 2.24 (4.01) 0.76 (1.22) 147 (3.58)

NA — not applicable, DMFS — decaying, missing, and filled surfaces, ICDAS — International Caries Detection and Assessment System
*Caries value is reported as mean (SD) unless otherwise specified.

Regarding periodontal health in adults, the prevalence of periodontitis was present in 2.8% of the observed
population [27], with most cases diagnosed with apical periodontitis and a prevalence of gingivitis at 0.9%.
The mean Gingival Index [54] was 0.8 (SD=0.7) and ranged from 0 to 2.7 in the Iraq refugees [42].

All studies except one [35], reported that the prevalence of gingivitis in refugees was higher compared to
the local population.

Oral health accessibility

Access to oral health care is an important determinant of oral health status. Unfamiliarity with the health
care system can make obtaining oral care difficult. Moreover, in some refugee-receiving countries, dental
treatment can be financially unfeasible.

Studies indicate that refugees in the transition phase mainly receive emergency treatment. Once refugee
status is granted, refugees often have better access to dental care [26,28,37,52]. According to three studies,
general referral systems appeared to be in place [26,28,36]. None of these studies went into specifics about
the utility of referral systems.

When asking adult refugees about the history of their last dentist visit, the percentage of individuals who
never visited a dentist in their life ranged from 17% to 33% (Online Supplementary Document), increas-
ing to between 42% and 72% among children, indicating very low levels of accessibility to dental health
services in the country of origin and the low socio-economic level of many refugees.

DISCUSSION

The included studies indicated that the prevalence of oral health problems among refugee populations was
relatively high compared with the general population of host countries. Even though the perceived need for
treatment varied between studies, dental caries and periodontal disease were most commonly perceived as
urgent problems for refugees.

The high prevalence of dental caries and periodontal disease in this population, as well as limited access to
oral health care, low utilisation of preventive oral health services, and the high cost of dental care, were the
most common explanations for refugees having their teeth extracted when they could have been preserved
under “conventional” conditions. Oral screening is not usually available as standard in host countries; con-
sequently, detectable oral health problems remain undetected, increasing the likelihood of more invasive
treatment at subsequent dental visits. An additional challenge is the lack of information on pre-arrival oral
conditions, which makes difficult to compare and assess the progression of oral health conditions.

Oral health can be neglected due to pressing resettlement issues, as shown in almost all studies. Addition-
ally, access to dental services and language barriers had been significant barriers to dental care for refugees
[37,49]. Access to essential dental services can also be affected by language, cultural and economic barriers,
social isolation, unfamiliarity with the local health system, laws, regulations and other constraints.
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