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Abstract: Dental and oral health are considered among the main health issues for migrants and
refugees, as access to dental health care services is often expensive and difficult. The study investigates
dental and oral health determinants among migrants and refugees in 10 European countries (Austria,
Bulgaria, Cyprus, France, Germany, Greece, Italy, Malta, Spain, and Sweden), examining how
mental health, legal status, discrimination issues and dental services’ use frequency affect dental
health. Methods: A cross sectional study using a purpose-made questionnaire was carried out to
assess health status and access, with a dedicated section to measure self-perceived dental health,
prevalence of caries, last visit to dentist and anticipated access to dental health services. Multivariable
logistic regression models were performed to investigate the impact of quality of life, discrimination,
immigration status, and other demographic factors on dental health. Results: About half of the
sample suffered from poor dental condition and 22% had never visited a dentist. Migrants with
higher educational levels had higher odds of having good dental health (OR = 1.08; 95%CI (1.03,
1.12)) and brushing their teeth daily (OR = 1.1; 95%CI (1.04, 1.17)). Higher general and mental health
scores were indicative of better dental condition (general health: OR = 1.02; 95%CI (1.01, 1.03); mental
health: OR = 1.01; 95%CI (1.004, 1.02)) and higher probability of daily teeth brushing (general health:
OR = 1.02; 95%CI (1.01, 1.03); mental health: OR = 1.02; 95%CI (1.01, 1.03)). The possession of any
kind of legal immigration permission and not having any children showed similar results. Age and
discrimination were correlated with decreased likelihood for good dental conditions. Gender was
correlated with daily teeth brushing, as female migrants had higher odds of brushing their teeth
daily. Conclusions: Many migrants report poor dental health. Nonetheless, migrants with higher
education levels, legal immigration status, better general and mental health, no children, lower sense
of discrimination, younger age, and regular dental visits were positively correlated to good dental
health (perceived as no dental caries).

Keywords: dental caries; diet; food habits; dental health policy; minority groups; vulnerable
populations; migrants; refugees; self-rated oral health; Mid-HealthCare project
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1. Introduction

Peaking in 2015 and known since as the European refugee crisis, millions of refugees
have fled from persecution and war-torn countries to the European continent [1–3]. Refugee
flows have been continuous and although the COVID-19 pandemic corresponded to a
decrease in arrivals initially, in the beginning of August 2021, arrival numbers once again
surged. By the end of 2021, a total of about 10,000 migrants had arrived in Europe in a
period of nine months [3]. The war in the Ukraine in the beginning of February 2022, also
created an unexpected increase in migrant numbers. One month later, the European Union
(EU) faced its most significant refugee crisis since World War II, with more than 10 million
people fleeing their homes, 6.5 million displaced within Ukraine and 3.9 million escaping
to neighboring countries [4].

Many refugees who have arrived in Europe since 2015 have struggled obtaining
asylum or other forms of legal permission [5,6]. Consequently, immigration status insecurity
often leads to discrimination [7] and affects access to healthcare services [7–10]. Most of
the time, migrants lack pre-departure orientation, the so-called cultural orientation, to help
them with a smooth transition [11]. As a result, migrants often face food and housing
issues [12,13]. Oral health is a complex process influenced by multiple and interrelated
factors. A multitude of factors related to country of origin, urban/rural residence, socio-
economic and cultural factors, educational level, racism, sexism, discrimination issues and
economic situation in the host country affect oral health outcomes [14–16]. In addition,
dietary patterns have shown to negatively affect oral health. For example, studies in elderly
populations have shown that diet and oral health coaching can empower the prevention
and management of oral diseases and can improve the level of oral health [17,18]. Because
of the high cost of dental services, migrants are often in high need of oral health care
services and are at a disadvantage when it comes to accessing these services [11,12]. A
literature search on the oral health status of migrants related to quality of life (OHRQoL)
revealed the dual result of both better and worse dental and overall oral health in migrants
as compared to the host populations [19]. Other research has shown definitive negative
results that oral health status of recently arrived migrants is inadequate and can pose
challenges to the national healthcare system, especially for those without asylum or a
permit to stay [11,12,14]. Given that migrants often face limited financial resources and
knowledge of the country’s healthcare system, in conjunction with food and housing
insecurity, limited access to dental care services is a common experience [11]. Furthermore,
limited access to quality food and dental services engenders extreme vulnerabilities to
dental caries and other oral diseases among migrants [11,12,15].

Furthermore, the emotional and socioeconomic burden of forced migration can sub-
stantially impact the quality of life of migrants [19–21], and consequently deteriorate their
general [22] and dental health status across all age groups [16,19–26]. Access to dentists or
dental health providers is crucial for maintaining good dental health. However, because
dental health services are often not included under universal health coverage, unique
financial barriers affect migrants who often cannot afford the cost of dental services [27,28].
Thus, health care provision for migrants including oral health is becoming a growing
concern for policy makers and researchers, as part of the Universal Health Coverage target
3.8 in Goal 3 of the Sustainable Development Goals [29]. In addition, migrants who have
not reached their final destination or are stranded in precarious circumstances (camps,
temporary settlements) face difficulties in maintaining their oral hygiene and often visit a
dentist only when problems are acute or when they are in pain [30]. Finally, there is a lack
of language and culturally sensitive information to share with migrants on oral hygiene
measures, new products and relevant diet and oral health habits that exist in the host
country [31].

Mig-Healthcare was a 3-year project, co-funded by the European Commission, that
aimed to define the elements of best practice to help the health of migrants and refugees at
the community level and to develop tools that can assist in this process [30]. On the Mig-
Healthcare website (www.mighealthcare.eu, accessed on 9 June 2022) [32], there are tools
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and applications, including a step-by-step logical plan, that can support health professionals
in delivering quality health care to migrants and refugees. The Mig-HealthCare project
identified the main health issues of concern to migrants and refugees, which included
dental care, and created outlines of the steps required to maintain good oral hygiene.
Included in this information are ways to distinguish different dental issues. This resource
has patient-empowering potential as it can lead to quicker, more efficient treatment, as well
as preventative potential to reduce dietary-induced dental damage. In general, the Mig-
HealthCare project aimed to reduce health inequalities and improve the health care services
for migrants and refugees through research and the development of tools to facilitate
the implementation of community-based care models for basic diseases, such as dental
caries [9].

The present study aims to explore dental and oral health among migrants/refugees in
10 European countries (Austria, Bulgaria, Cyprus, France, Germany, Greece, Italy, Malta,
Spain, and Sweden), while also examining how various sociodemographic factors, as well
as mental health, immigration, discrimination, and dental service indicators, affect dental
health. Implications for policymakers and health professionals are discussed.

2. Materials and Methods
2.1. Design and Sample

For this cross-sectional study, 1407 participants were recruited (N0 = 1407) using a
snowball sampling method, whereby the recruited participants are asked to identify and
recruit additional participants. The eligibility criteria for recruitment were as follows:
must be at least 18 years of age, have resided in the country of interview for 6 months to
5 years, be able to provide consent and attest to understanding the project goals. Partici-
pants were asked to complete a 60-item printed purpose-made questionnaire that assessed
demographic and health characteristics. Participation was completely voluntary. The ques-
tionnaire was translated by official translators into migrant languages. It was then pilot
tested in a sample of 10 migrants per language before the initial launch of the questionnaire
to assess its originality and reliability in understanding the questions posed in order to
give an answer. The focus of the pilot study was to identify potential unclear or confusing
wordings that could lead to possible misunderstandings, as well as to measure the time
for the questionnaire’s administration. The questionnaire was translated into Arabic, Farsi,
Dari, Pashto, Somali (consensus between partners based on the most frequent migrant
languages spoken in each country), as well as the languages of the partner countries. In
each interview setting, a collaborator from the partner country was present along with an
interpreter when necessary. All study interviewers were recruited by each partner and
received training on the questionnaire prior to the initiation of data collection. In cases
where the study participants were able and chose to communicate in the host country’s
language, the services of an interpreter were not required. In each setting, a special area
ensuring privacy was allocated for questionnaire completion.

Participants were first recruited in the 10 Mig-Healthcare project partner countries from
reception centers, primary healthcare units and welfare offices from April 2018 to September
2019. The participating countries included Austria, Bulgaria, the Republic of Cyprus,
France, Germany, Greece, Italy, Malta, Spain, and Sweden. However, three countries
(France, Germany, and Malta) were excluded from the final sample due to insufficient
sample size, resulting in a total of 1294 migrants (N1 = 1294). Ethical review was provided
by the National and Kapodistrian University of Athens, Medical School (No. 1718034664),
with additional ethical approvals obtained as needed by partner organizations (University
of Valencia, French School of Public Health, University of Uppsala). Data collection took
place from April 2018 to September 2019, with no identifiable personal data collected.
Each participant was assigned an anonymous identity that was available to the main
researchers. Further information about the methodology and other published results from
the Mig-HealthCare project are also reported in previous publications [7–9].
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2.2. Measures
2.2.1. Questionnaire Development and Description

The study questionnaire comprised 60 questions. These questions were presented
in 12 sections, including demographics, household, education and employment, access
and interaction with healthcare services, screening, dental care, immunization status and
perceptions about health Discrimination.

Sociodemographic Measurements

To better understand the study sample, the following sociodemographic characteristics
were collected: age, gender, country of origin, country of interview, education level, marital
status, immigration status, parental status and fluency in the language of the country
of interview.

Discrimination in Medical Settings (DMS)

Discrimination experienced in medical settings was assessed through the Discrimi-
nation Scale in Medical Settings, which is based on the article by Peek et al. (2011) (DMS
scale) [33]. DMS assessment was based on answers to the following questions: “when
getting healthcare of any kind, have you ever had any of the following things happen to
you? 1) you are treated with less courtesy than other people, (2) you are treated with less
respect than other people, (3) you receive poorer service than others, (4) a doctor or nurse
acts as if they think you are not smart, (5) a doctor or nurse acts as if they are afraid of you,
(6) a doctor or nurse acts as if they are better than you, and (7) you feel like a doctor or
nurse is not listening to what you were saying.” Five answer choices were given with each
assigned a numeric score (1 = never, 2 = rarely, 3 = sometimes, 4 = most of the time, and
5 = always). The mean of all seven questions was found to assess perceived discrimination,
with scores closer to 5 speaking for higher perceived discrimination. The reliability of the
DMS scale was demonstrated by Pearson correlations between the DMS score and its seven
component items, which were positive and larger than 0.3, and the diagonal Cronbach’s
results, which scored more than 0.9.

Mental and General Health

Mental and general health were assessed using the mental and general health scale of
the Short Form 36 (SF-36) [34], which has been translated into many languages, including
the consortium country languages. The SF-36 is a tool to measure health based on 36 ques-
tions and 8 domains. Regarding mental health from SF-36, the following five questions were
used with scoring from 0 (low) to 100 (high): “Have you been a very nervous person? Have
you felt so down in the dumps that nothing could cheer you up? Have you felt calm and
peaceful? Have you felt downhearted and blue? Have you been a happy person?”. Answer
choices were assigned a numeric score of 1 (all of the time) to 6 (none of the time), which
were recoded to values of 0, 20, 40, 60, 80 and 100, respectively. Regarding general health
from SF-36, the following five questions were used with scoring from 0 (low) to 100 (high):
“In general, would you say your general health is excellent/very good/good/fair/poor, I
seem to get sick a little easier than other people, I am as healthy as anybody I know, I expect
my health to get worse, My health is excellent”. Answer choices were assigned a numeric
score of 1 (definitely true/poor), 2 (mostly true/fair), 3 (do not know/good), 4 (mostly
false/very good), and 5 (definitely false/excellent), which were recoded to values of 0,
25, 50, 75 and 100, respectively. After inversing the score of some questions, the recoded
values were summed, and the mean was taken as the score. The reliability of the general
and mental health scale was proven by Pearson correlations between the general health
score and its five component items and mental health score and its five component items,
which were positive and larger than 0.3 and total Cronbach’s was also acceptable in both
scales (>0.7).
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Dental Healthcare Access and Dental Health Perception

Dental healthcare services access was measured through 4 questions. We asked
respondents to choose one of the two following statements: “I know where to go when I
need a dentist” and “I don’t know where to go when I need a dentist.” Dental screening
frequency was measured with the question of “last visit to a dentist,” and respondents
were given the following response options: “Never,” “>5 years ago,” “2–5 years ago,”
“1–2 years ago,” “<12 months ago,” and “Don’t remember.” Perception of dental health
was measured by self-assessment of dental health with the following response options:
“Poor,” “Fair,” “Good,” “Very Good,” and “Excellent.” For subsequent analyses, dental
health status was coded into the following two categories: “Good dental condition” and
“Not good dental condition.” “Good dental condition” incorporated migrants who reported
“Excellent,” “Very Good,” and “Good” perceptions of their dental health, whereas “Not
Good dental condition” incorporated respondents with “Poor” and “Fair” dental health
perceptions. The following three subsequent statements were presented, followed by a yes
or no response: “Brush my teeth every day,” “I know where to go when I need a dentist,”
“I have caries” to assess dental health condition and dental healthcare access.

2.2.2. Statistical Analysis

We performed a descriptive analysis for all questionnaire variables. We then ran
multivariable logistic regression models to investigate the impact of sociodemographic
parameters, sense of discrimination and presence of any kind of permission on perceived
dental health in the migrant population of several EU countries in the framework of the Mig-
HealthCare European project. In more detail, we ran two multivariable logistic regression
models, one with the dependent variable of the perception of dental health (“Good dental
condition” and “Not good dental condition”) and the second with frequency of brushing
their teeth (“daily” and “not every day”). We inserted mental health, general health, sense
of discrimination, presence of any kind of permission and sociodemographic parameters in
each model as independent variables to investigate their impact in our dependent variables,
each adjusted for the others. We added general and mental health in separate models due
to collinearity.

For the data analysis, the statistical package for social sciences (IBM SPSS, Chicago)
version 20.0 was used and a p value of ≤0.05 was regarded as statistically significant.
Statistical tests, such as descriptive, chi-square test, Spearman’s correlation, and binomial
logistic regression, were used.

3. Results

The demographic characteristics of the sample are presented in Table 1.

Table 1. Characteristics of migrants and refugees, except those from Germany, France and Malta
(N = 1294).

Country of Interview N (%)

Austria 126 (9.74%)
Bulgaria 226 (17.47%)
Cyprus 110 (8.5%)
Greece 255 (19.71%)
Italy 271 (20.94%)
Spain 202 (15.61%)
Sweden 104 (8.04%)

Country of origin

Afghanistan 187 (14.55%)
Iraq 122 (9.49%)
Nigeria 115 (8.95%)
Syria 281 (21.87%)
Other 580 (45.14%)
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Table 1. Cont.

Country of Interview N (%)

Gender (males) 816 (63.26%)

Have at least one child 535 (50.71%)

Marital status

Single 598 (46.36%)
Engaged/married 581 (45.04%)
Separated 55 (4.26%)
Widowed 56 (4.34%)

Possession of any kind of permission (asylum or other kind) 768 (66.4%)

Age (years) (mean ± SD) 32 ± 11

Educational level (years) (mean ± SD) 8.9 ± 5.1

Countries of origin included mainly Afghanistan, Iraq, Syria and Nigeria. Coun-
tries clustered under ‘other’ included Iran, Venezuela, Somalia, Gambia and other North
African countries.

Dental health and frequency of dental health screening are presented in Table 2. The
following statement can be concluded from the results: “A total of 44.4% of the respondents
reported their dental health as poor or fair”, while one out of four had never visited a
dentist (22.13%).

Table 2. Dental health and screening frequency of migrants and refugees, except those from Germany,
France and Malta (N = 1294).

Dental/Teeth Condition N (%)

Poor 212 (16.72%)
Fair 351 (27.68%)
Good 368 (29.02%)
Very good 209 (16.48%)
Excellent 128 (10.09%)

Last visit to a dentist

Never 279 (22.13%)
>5 years ago 104 (8.25%)
2–5 years ago 148 (11.74%)
1–2 years ago 226 (17.92%)
<12 months ago 352 (27.91%)
Do not remember 152 (12.05%)

Brush my teeth every day (yes) 1135 (90.15%)

I know where to go when I need a dentist (yes) 894 (70.45%)

With caries (bad teeth) 159 (12.29%)

Migrants with good dental condition reported significantly higher educational levels,
better general and mental health, lower age, lower sense of discrimination and better access
to dentists (Table 3). The possession of any kind of permission to stay and not having any
children were also significantly associated with better dental health (p < 0.05).

Migrants who brushed their teeth every day reported significantly higher educational
levels, better general and mental health and better access to dentists (Table 4). In addition,
more migrants from Afghanistan and less from Syria brushed their teeth daily (p < 0.05).
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Table 3. Descriptive characteristics and other variables by dental/teeth condition.

Not in Good Dental
Condition (N = 563)

In Good Dental
Condition (N = 705)

Years of education (mean ± Standard deviation) ** 8.3 ± 4.9 9.4 ± 5.1

General health score (units) ** 56.7 ± 24.2 69.7 ± 20.6

Mental health score (units) ** 55.7 ± 22 65.3 ± 20

Age (years) (median (interquartile range)) ** 32 (25–41) 28 (23–37)

DMS scale (units) ** 1.3 (1–2.6) 1 (1–2)

Males (%) 60.4 65.1

Marital status (%) *

Single 42.0 50.1
Engaged/married 48.8 41.8
Separated 4.6 3.8
Widowed 4.6 4.3

Have at least one child (%) ** 59.9 42.7

Possession of any kind of permission (asylum or other kind) (%) * 62.4 69.6

I know where to go when I need a dentist (%) * 67.1 73.1

Country of origin (%) *

Afghanistan 16.1 13.1
Iraq 7.5 10.1
Nigeria 7.1 10.7
Syria 20.5 22.7
Other 48.8 43.3

* p < 0.05; ** p < 0.001.

Table 4. Descriptive characteristics and other variables by brushing their teeth.

Do Not Brush Their Teeth
Every Day (N = 124)

Brush Their Teeth Every
Day (N = 1135)

Years of education (mean ± standard deviation) ** 6.9 ± 4.8 9.1 ± 5

General health score (units) (mean ± standard deviation) * 57.2 ± 21.8 64.7 ± 23.2

Mental health score (units) * 54 ± 20.2 61.5 ± 21.5

Age (years) (median (interquartile range)) 30 (24–39) 29 (23–39)

DMS scale (units) 1 (1–2.4) 1 (1–2)

Males (%) 67.7 62.8

Marital status (%)

Single 38.2 47.7
Engaged/married 52.7 43.6
Separated 5.7 4.2
Widowed 3.3 4.5

Have at least one child (%) 56.2 49.7

Possession of any kind of permission (asylum or other kind) (%) 72.1 66.0

I know where to go when I need a dentist (%) * 58.2 71.6

Country of origin (%) **
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Table 4. Cont.

Do Not Brush Their Teeth
Every Day (N = 124)

Brush Their Teeth Every
Day (N = 1135)

Afghanistan 8.2 14.8
Iraq 9.8 9.0
Nigeria 8.2 9.2
Syria 40.2 20.1
Other 33.6 46.8

* p < 0.05; ** p < 0.001.

Logistic regression analysis was used to investigate the effect of demographic charac-
teristics, quality of life, sense of discrimination and presence of any kind of permission on
dental health (Table 5). Two different logistic regression models, one with general health
and one with mental health due to collinearity, were used (Pearson’s r = 0.55; p < 0.001).
Higher educational level indicated significantly higher odds of having good dental condi-
tions in both models (Model 1: OR = 1.072; 95%CI (1.028, 1.118); Model 2: OR = 1.075; 95%CI
(1.032, 1.120)). Similar positive correlations to good dental condition were observed for gen-
eral and mental health, having any kind of permission to stay, and not having any children.
Migrants with higher age and DMS score had lower odds of having good dental conditions
(for age: Model 1: OR = 0.948; 95%CI (0.928, 0.969); Model 2: OR = 0.947; 95%CI (0.927,
0.968), for DMS score: Model 1: OR = 0.786; 95%CI (0.605, 1.021); Model 2: OR = 0.760;
95%CI (0.586, 0.986)). Widowed migrants had approximately 5 times higher odds of having
good dental conditions compared with single migrants (Model 1: OR = 5.338; 95%CI (2.016,
14.136); Model 2: OR = 4.387; 95%CI (1.689, 11.391)). In our sample, migrants who never
had visited the dentist reported higher odds of having good dental conditions compared
with migrants who had visited the dentist <1 year ago (Model 1: OR = 0.400; 95%CI (0.211,
0.758); Model 2: OR = 0.436; 95%CI (0.231, 0.821)) or had visited the dentist >1 year ago
(Model 1: OR = 0.294; 95%CI (0.153, 0.565); Model 2: OR = 0.322; 95%CI (0.169, 0.613)).

Table 5. Logistic regression models that investigated the impact of quality of life, sense of discrimination,
presence of any kind of permission and demographics on dental health status (dependent variable).

Odds Ratio (95% Confidence Interval)

Model 1

Education (years) 1.072 *** (1.028, 1.118)
General health (score) 1.020 *** (1.010, 1.029)
Age (years) 0.948 *** (0.928, 0.969)
Discrimination Scale (score) 0.786 * (0.605, 1.021)
Gender (females) 1.134 (0.732, 1.758)
Marital status +

Engaged/married/living with partner 1.531 (0.892, 2.628)
Separated/divorced 1.531 (0.570, 4.108)
Widowed 5.338 *** (2.016, 14.136)
No possession of any kind of permission 0.631 ** (0.408, 0.978)
Have no children 1.959 ** (1.221, 3.143)
Last visit to the dentist ++

<1 year 0.400 ** (0.211, 0.758)
>1 year 0.294 *** (0.153, 0.565)

Model 2

Education (years) 1.075 *** (1.032, 1.120)
Mental health (score) 1.014 ** (1.004, 1.023)
Age (years) 0.947 *** (0.927, 0.968)
Discrimination Scale (score) 0.760 ** (0.586, 0.986)
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Table 5. Cont.

Odds Ratio (95% Confidence Interval)

Gender (females) 1.162 (0.752, 1.796)
Marital status+

Engaged/married/living with partner 1.311 (0.763, 2.253)
Separated/divorced 1.521 (0.578, 4.004)
Widowed 4.387 ** (1.689, 11.391)
No possession of any kind of permission 0.648 ** (0.419, 1.001)
Have no children 2.043 ** (1.271, 3.283)
Last visit to the dentist ++

<1 year 0.436 ** (0.231, 0.821)
>1 year 0.322 *** (0.169, 0.613)

*** p < 0.01; ** p < 0.05; * p < 0.1. + compared with single status. ++ compared with never.

Logistic regression was used to investigate the effect of demographic characteristics,
quality of life, sense of discrimination, and legal immigration status on the odds of migrants
brushing their teeth daily (Table 6). Migrants with higher educational levels and better
general and mental health reported significantly higher odds of brushing teeth daily
(Model 1, 2). Female migrants had approximately 2.37 times higher odds of brushing their
teeth daily, compared with their male counterparts (Model 1: OR = 2.319; 95%CI (1.236,
4.349); Model 2: OR = 2.429; 95%CI (1.265, 4.663)). Migrants from Afghanistan had also
significantly higher odds of brushing their teeth daily compared with all migrants, except
those from Iraq. Sense of discrimination was not significantly associated with the odds of
migrants brushing their teeth daily (p > 0.1), and it was omitted from the final models, due
to the poorer fit of the models with the DMS score.

Table 6. Logistic regression models that investigated the impact of quality of life, presence of any
kind of permission and demographics on migrants brushing their teeth daily (dependent variable).

Odds Ratio (95% Confidence Interval)

Model 1

Education (years) 1.083 ** (1.019, 1.145)
General health (score) 1.017 ** (1.005, 1.030)
Age (years) 1.023 (0.994, 1.054)
Gender (females) 2.319 ** (1.236, 4.349)
No possession of any kind of permission 1.187 (0.637, 2.212)
Country of origin +

Iraq 0.697 (0.120, 4.067)
Nigeria 0.240 ** (0.067, 0.860)
Syria 0.160 ** (0.050, 0.516)
Other 0.406 (0.132, 1.247)
Have at least one child (no) 1.278 (0.710, 2.297)

Model 2

Education (years) 1.100 ** (1.036, 1.168)
Mental health (score) 1.020 ** (1.007, 1.034)
Age (years) 1.029 * (0.997, 1.061)
Gender (females) 2.429 ** (1.265, 4.663)
Possession of any kind of permission 1.137 (0.600, 2.155)
Country of origin +

Iraq 0.470 (0.078, 2.829)
Nigeria 0.208 ** (0.055, 0.786)
Syria 0.120 *** (0.035, 0.418)
Other 0.299 ** (0.094, 0.951)

(0.816, 2.694)
Have at least one child (no) 1.482

*** p < 0.01; ** p < 0.05; * p < 0.1. + compared with migrants from Afghanistan.

4. Discussion

This study analyzes data from a questionnaire on self-reported health from migrants
and refugees in seven countries in the European Union to assess the effect of sociodemo-
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graphic factors, as well as other determinants, that may predict poor self-reported dental
health of newly arrived migrants, including discrimination and mental and general health.
Of the migrants that comprised the sample, the majority identified as male, designated their
country of origin as within the Middle East North Africa (MENA) region, and reported their
permission status as legal in their country of interview (i.e., granted asylum). Generally,
one out of four migrants had never visited a dentist, while almost half of them reported
having poor dental health (a finding corroborated in the literature) [35,36]. Previous studies
identified barriers to oral healthcare (affordability, awareness, and accommodation) and
focused on cultural sensitivity in diets to form recommendations for improving dental
health and access [37,38]. Oral health status is influenced by a complex interrelation of
factors, as stressed by Pabbla et al. (2021) [38] and this paper tried to explore different
sociodemographic factors, as well as other determinants, that may affect oral healthcare
uptake in a specific population with specific vulnerabilities, as reported by the migrants
themselves in the context of a large European project.

Our study shows that better self-perceived dental health is mainly associated with
younger age, higher educational level, legal immigration permission, better general and
mental health, childlessness, lower discrimination sense, and never having visited the
dentist. More specifically, young age was proven to be a determinant of poor dental
health status (in our study). An increased acceptance of dental health practices of the host
country among younger migrant populations compared to their older counterparts has
been reported [15]. Adolescents generally demonstrate higher uptake of regular brushing as
a preventative measure against dental care visits [39]. In terms of gender, migrant women
visited dental health providers more frequently compared to their male counterparts, a
finding supported by other studies [38]. It seems that gender plays an important role in
the perception of general and oral health, dental visits and daily tooth brushing frequency,
as well as in the choice of toothbrush and toothpaste. Female migrants, in comparison to
males, take significantly better care of their oral health [40]. Our study also showed that
female migrants were more likely to brush their teeth daily compared to male migrants.
Furthermore, this study reveals that the level of education is another determinant of dental
health and may be explained by the previously identified economic and cultural barriers
of language and affordability that affect oral healthcare access. Migrants in our study
with significantly higher educational levels brushed their teeth every day and were more
informed on oral health hygiene issues, as mentioned elsewhere [41]. Permission status in
the host country also affects immigrants’ perception of dental health status in our study.
Those who were legally permitted to stay in the country had a better overview of the
dental services access and were more satisfied with their oral health status than those
who had no permission in the host country [42]. General and mental health status also
affected self-perception of having good teeth. Those who brushed their teeth every day
reported significantly better general and mental health and vice versa, a finding confirmed
by the literature [43,44]. Parental status was further expressed as a predictor of oral health
perception. The results of our study show that childless adults have a higher perception of
their dental health compared with those who had children. The literature provides mixed
findings about this phenomenon. Some researchers argue that immigrant parents engage
in healthy dental practices to maintain their and their children’s dental health, while others
argue that parental acculturation is unrelated to their child’s dmft/DMFT level [45,46].
Finally, feeling discriminated negatively affected self-perceived good oral health in our
study, as confirmed elsewhere [37,47,48].

Migrants who had never visited the dentist reported higher odds of having good
dental conditions, compared with migrants who had visited the dentist <1 year ago or had
visited the dentist >1 year ago. This is an expected outcome, given that those who have
never visited the dentist may have never needed treatment. Migrants with the perception
that one has the chance of visiting a dentist when needed augmented self-rated oral health
status and the perception of having good teeth in our study. Access to dental services is
usually limited, especially for undocumented migrants who also report lower oral health
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status in other studies [49]. These disparities in dental health outcomes and access within
the migrant population are an urgent concern for the public health community, specifically
the European public health community, due to its self-ascribed priorities. As part of Health
21, the World Health Organization’s EU-focused policy framework to carry out its “health-
for-all policy for the twenty-first century” platform, oral health care is prioritized for its
impact on quality of life, disease prevention, and maintenance of good health, alongside
its ease of prevention. In fact, the WHO notes that oral healthcare is the singular area of
public health where “such a major problem can be so easily prevented through very simple
methods” [50]. However, oral health services have become marked by a growing dental
health divide. The WHO has raised concern that oral health services are not sufficiently
used and accessible to those who face housing and diet insecurity, disability, ethnic or
racial discrimination [27]. Meanwhile, a 2014 study by Tchicaya and Lorentz revealed
“considerable socioeconomic inequalities” in the use of dental care in Europe [51]. Our
study highlights this dental divide through the found prevalence of inadequate dental
health among migrants with heightened disparities within migrant groups, according
to age, sex, and education status, for example. It seems that while obtaining access to
dental health services is an entitlement of asylum status, migrants continue to suffer from
poor/fair dental health and dental caries, as well as a lack of service uptake.

A future program that addresses the combined issues of diet and dental prevention
and hygiene information should be tested on these vulnerable population groups. As
is already known, the current diet-print, especially for migrants and refugees from low-
income countries in Europe, usually corresponds to low-calorie, fast-food type diets with
ultra-processed foods, such as burgers, pizzas, French fries, chips, cakes, biscuits, and
sweetened breakfast cereals [13,52], which are cheap, rich in fat, sugar, and other refined
carbohydrates [53], but can obviously lead to a high prevalence of obesity and dental
caries. [17,18,54–56] This dietary acculturation issues could be fulfilled by the implementa-
tion of a voluntary dental network, offering information on diet and dental health hygiene
measures, as well as simple treatments, as a temporary solution. [49] However, the volun-
tary nature of dental care can result in a fragmented provision of oral health care, especially
among undocumented migrants. [42] To reduce inequalities in oral health in the long term,
systemic barriers in access to oral health care need to be addressed to understand that
demographic factors act as risk factors for dental caries perception.

5. Strengths, Limitations, and Future Research Directions

To the best of our knowledge, this is among the first studies to assess demographic
determinants of status and access to dental health care among multicultural migrant pop-
ulations in several EU member states. Other studies [57] have addressed and shown
how SES status affects oral health mainly in the general population, but this study has
focused specifically on migrants from war-torn or poor countries characterized by specific
vulnerabilities, such as feelings of discrimination, when accessing the health system. An-
other strength includes the breadth of our questionnaire, which investigated numerous
demographic factors alongside assessments of physical and mental health. As a result, our
study allowed for numerous comparative analyses between demographic and dental health
factors. However, this study had also several limitations. Due to the nature of the design,
the cross-sectional study provided a snapshot of the respondents’ dental condition, and
temporal constraints reduced the viability of assessing causal relationships between den-
tal health determinants and outcomes. Furthermore, the self-administered questionnaire
depended on self-reported information and assessments of health, which may introduce
reporting bias. However, this study did not aim to clinically assess the dental health of
newly arrived migrants, but rather to assess demographic factors and health determinants
that may have an influence on it, in planning preventive interventions and to potentially
predict the dental health status of populations in future migrant waves. In addition, the
sample consisted of an overwhelmingly large proportion of male respondents, which may
be a result of cultural barriers to female respondents. Finally, self-perception of oral health
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was not related to clinical epidemiological oral health indicators or dento-occlusal aesthetic
indicators, except for untreated decayed teeth. Although the dmft Index, DMFT Index and
dmft/DMFT Index have been used intensively in clinical settings to assess dental caries
prevalence, as well as dental treatment needs among populations [58], the use of these
scores was not part of the study to check the association with self-perceived oral health,
as was the case in other studies. [59] Since the proximal consequence of dental decay is
pain [60], it is likely that the contribution of decayed untreated teeth to self-reported oral
health is viewed by migrants through their subjective measures [61].

For the basis of prospective studies, our results could be used to further investigate
the dental caries prevalence and oral health status in different migrant settings (urban/non-
urban) within documented or non-documented people and access among subsets of migrant
groups, as divided by the identified demographic determinants.

6. Conclusions

This study showed that many migrants report poor dental health and that the risk
factors for poor dental health are numerous. Overall, higher education levels, legal per-
mission status, better general and mental health, lower age, parental status, lower sense of
discrimination, and better access to dentists are positive predictors of having good teeth
(teeth with no dental caries), and thus generally good oral health. The barriers to oral
healthcare-seeking behaviors of immigrants, the change in dietary habits due to immigra-
tion, and the limited access to dental services in remote settling areas pose public health
problems in the host countries. These findings act as important baseline indicators upon
which oral health improvement policy for migrants can be set and monitored in the future.

Author Contributions: Conceptualization, A.G.-S.; methodology, P.K., E.R. and A.G.-S.; formal
analysis, K.K. and E.R.; resources, D.V.D. and M.S.R. and M.A.; data curation, K.K. and E.R.; writing—
original draft preparation, D.V.D., M.S.R. and M.A.; writing—review and editing, P.K., E.R., M.A.,
A.G.-S. and I.G.; supervision, A.L.; project administration, P.K., A.G.-S. and E.R. All authors have
read and agreed to the published version of the manuscript.

Funding: This research was funded partially by the European Union’s Health program (2014–2020)
Consumers, Health, Agriculture and Food Executive Agency (CHAFEA), Grant Agreement 738186,
Project Acronym Mig-HealthCare. This research is a part of the EU project “Strengthen Community
Based Care to minimize health inequalities and improve the integration of vulnerable migrants and
refugees into local communities”. Alejandro Gil-Salmerón was funded by the Training Program for
Academic Staff (FPU) fellowship, from the Ministry of Education and Vocational Training, Spanish
Government (ref.: FPU15/05251).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of both the National and Kapodistrian University
of Athens, Medical School and the University of Valencia.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The limited dataset used for this analysis is available upon reasonable
request from the Mig-HealthCare consortium.

Acknowledgments: The authors would like to thank the Mig-HealthCare partner consortium
(www.mighealthcare.eu, accessed on 14 July 2022) for their collaboration in the project implementa-
tion. The project partners are as follows: Austria Verein Multikulturell, Bulgaria National Center of
Infectious and Parasitic Diseases, Cyprus Centre for Advancement of Research and Development in
Educational Technology Ltd. Cardet, Germany Ethno-Medizinisches Zentrum EV, Greece Institute of
Preventive Medicine, Environmental and Occupational Health, Prolepsis, National and Kapodistrian
University of Athens, Perifereia Stereas Elladas, Kentriki Enosi Dimon kai Koinotiton Ellados, Min-
istry of Health, France Ecole des Hautes Etudes en Sante Publique, Italy Oxfam Italia Onlus, Malta
Koperazzjoni Internazzjonali Malta (Kopin) Association, Spain Universitat de Valencia and Sweden
Uppsala Universitet.

Conflicts of Interest: The authors declare no conflict of interest.

www.mighealthcare.eu


Appl. Sci. 2022, 12, 9294 13 of 15

References
1. Clayton, J.; Holland, H. Over One Million Sea Arrivals Reach Europe in 2015; UNHCR: Geneva, Switzerland, 2015; Available

online: https://www.unhcr.org/news/latest/2015/12/5683d0b56/million-sea-arrivals-reach-europe-2015.html (accessed on 28
December 2021).

2. UNHCR. Global Report 2020; UNHCR, The UN Refugee Agency: Geneva, Switzerland, 2020; Available online: https:
//reporting.unhcr.org/sites/default/files/gr2020/pdf/GR2020_English_Full_lowres.pdf#_ga=2.252375049.1635139560.16406
94849-877351995.1640694849 (accessed on 28 December 2021).

3. UNICEF. Refugee and Migrant Crisis in Europe; UNICEF: Geneva, Switzerland, 2021; Available online: https://reliefweb.int/sites/
reliefweb.int/files/resources/2021-HAC-Refugee-migrant-response-Europe-July-Revision.pdf (accessed on 28 December 2021).

4. Venturi, E.; Vallianatou, A.I. Ukraine Exposes Europe’s Double Standards for Refugees. 22 March 2022. Available on-
line: https://www.chathamhouse.org/2022/03/ukraine-exposes-europes-double-standards-refugees?gclid=EAIaIQobChMIn4
-7677r-AIVdgIGAB2QAAySEAAYAyAAEgKdv_D_BwE (accessed on 9 June 2022).

5. Dastyari, A.; Ghezelbash, D. Asylum at Sea: The Legality of Shipboard Refugee Status Determination Procedures. Int. J. Refug.
Law 2020, 32, 1–27. [CrossRef]

6. Frattini, T. L’intégration des immigrés dans les pays d’accueil-Ce que nous savons et ce qui marche. Revue d’économie du
développement 2017, 1, 105–134. [CrossRef]

7. Gil-Salmerón, A.; Katsas, K.; Riza, E.; Karnaki, P.; Linos, A. Access to Healthcare for Migrant Patients in Europe: Healthcare
Discrimination and Translation Services. Int. J. Environ. Res. Public Health 2021, 18, 7901. [CrossRef] [PubMed]

8. Lebano, A.; Hamed, S.; Bradby, H.; Gil-Salmerón, A.; Durá-Ferrandis, E.; Garcés-Ferrer, J.; Azzedine, F.; Riza, E.; Karnaki, P.; Zota,
D.; et al. Migrants’ and refugees’ health status and healthcare in Europe: A scoping literature review. BMC Public Health 2020, 20,
1039. [CrossRef] [PubMed]

9. Riza, E.; Karnaki, P.; Gil-Salmerón, A.; Zota, K.; Ho, M.; Petropoulou, M.; Katsas, K.; Garces-Ferrer, J.; Linos, A. Determinants of
Refugee and Migrant Health Status in 10 European Countries: The Mig-HealthCare Project. Int. J. Environ. Res. Public Health 2020,
17, 6353. [CrossRef]

10. Paisi, M.; Baines, R.; Burns, L.; Plessas, A.; Radford, P.; Shawe, J.; Witton, R. Barriers and facilitators to dental care access among
asylum seekers and refugees in highly developed countries: A systematic review. BMC Oral Health 2020, 20, 337. [CrossRef]

11. Fratzke, S.; Kainz, L. Preparing for the Unknown: Designing Effective Predeparture Orientation for Resettling Refugees; MPI (Migration
Policy Institute): Washington, DC, USA, 2019; Available online: https://www.migrationpolicy.org/research/designing-effective-
predeparture-orientation-resettling-refugees (accessed on 10 June 2022).

12. Salim, N.A.; Maayta, W.A.; Hassona, Y.; Hammad, M. Oral health status and risk determinants in adult Syrian refugees in Jordan.
Community Dent. Health 2021, 38, 53–58.

13. Gsir, S. Social Interactions between Immigrants and Host Country Populations: A Country-of-Origin Perspective, Migration
Policy Centre, INTERACT, 2014/02, Position Paper. Retrieved from Cadmus, EUI Research Repository. Available online:
http://hdl.handle.net/1814/31243 (accessed on 10 June 2022).

14. Batra, M.; Gupta, S.; Erbas, B. Oral Health Beliefs, Attitudes, and Practices of South Asian Migrants: A Systematic Review. Int. J.
Environ. Res. Public Health 2019, 16, 1952. [CrossRef]

15. Keboa, M.T.; Hiles, N.; Macdonald, M.E. The oral health of refugees and asylum seekers: A scoping review. Glob. Health 2016,
12, 59. [CrossRef]

16. Scholten, P.; Entzinger, H.; Penninx, R. Research-Policy Dialogues on Migrant Integration in Europe: A Conceptual Framework
and Key Questions. In Integrating Immigrants in Europe: Research-Policy Dialogues; Scholten, P., Entzinger, H., Penninx, R., Verbeek,
S., Eds.; IMISCOE Research Series; Springer International Publishing: Cham, Switzerland, 2015; pp. 1–16. [CrossRef]

17. Antoniadou, M.; Varzakas, T. Diet and Oral Health Coaching Methods and Models for the Independent Elderly. Appl. Sci. 2020,
10, 4021. [CrossRef]

18. Antoniadou, M.; Varzakas, T. Breaking the vicious circle of diet, malnutrition and oral health for the independent elderly. Crit.
Rev. Food Sci. Nutr. 2021, 61, 3233–3255. [CrossRef] [PubMed]

19. Sischo, L.; Broder, H.L. Oral health-related quality of life: What, why, how, and future implications. J. Dent. Res. 2011, 90,
1264–1270. [CrossRef] [PubMed]

20. Paula, J.S.; Sarracini, K.L.M.; Meneghim, M.C.; Pereira, A.C.; Ortega, E.M.M.; Martins, N.S.; Mialhe, F.L. Longitudinal evaluation
of the impact of dental caries treatment on oral health-related quality of life among schoolchildren. Eur. J. Oral Sci. 2015,
123, 173–178. [CrossRef]

21. Banu, A.; S, erban, C.; Pricop, M.; Urechescu, H.; Vlaicu, B. Dental health between self-perception, clinical evaluation and
body image dissatisfaction—A cross-sectional study in mixed dentition pre-pubertal children. BMC Oral Health 2018, 18, 74.
[CrossRef] [PubMed]

22. Chalmers, N.I.; Wislar, J.S.; Boynes, S.G.; Doherty, M.; Nový, B.B. Improving health in the United States: Oral health is key to
overall health. J. Am. Dent. Assoc. 2017, 148, 477–480. [CrossRef] [PubMed]

23. Gilbert, P.A.; Khokhar, S. Changing dietary habits of ethnic groups in Europe and implications for health. Nutr. Rev. 2008, 66,
203–215. [CrossRef] [PubMed]

24. Leal, S.C.; Bronkhorst, E.M.; Fan, M.; Frencken, J.E. Untreated Cavitated dentine lesions: Impact on Children’s quality of life.
Caries Res. 2012, 46, 102–106. [CrossRef]

https://www.unhcr.org/news/latest/2015/12/5683d0b56/million-sea-arrivals-reach-europe-2015.html
https://reporting.unhcr.org/sites/default/files/gr2020/pdf/GR2020_English_Full_lowres.pdf#_ga=2.252375049.1635139560.1640694849-877351995.1640694849
https://reporting.unhcr.org/sites/default/files/gr2020/pdf/GR2020_English_Full_lowres.pdf#_ga=2.252375049.1635139560.1640694849-877351995.1640694849
https://reporting.unhcr.org/sites/default/files/gr2020/pdf/GR2020_English_Full_lowres.pdf#_ga=2.252375049.1635139560.1640694849-877351995.1640694849
https://reliefweb.int/sites/reliefweb.int/files/resources/2021-HAC-Refugee-migrant-response-Europe-July-Revision.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/2021-HAC-Refugee-migrant-response-Europe-July-Revision.pdf
https://www.chathamhouse.org/2022/03/ukraine-exposes-europes-double-standards-refugees?gclid=EAIaIQobChMIn4-7677r-AIVdgIGAB2QAAySEAAYAyAAEgKdv_D_BwE
https://www.chathamhouse.org/2022/03/ukraine-exposes-europes-double-standards-refugees?gclid=EAIaIQobChMIn4-7677r-AIVdgIGAB2QAAySEAAYAyAAEgKdv_D_BwE
http://doi.org/10.1093/ijrl/eez046
http://doi.org/10.3917/edd.311.0105
http://doi.org/10.3390/ijerph18157901
http://www.ncbi.nlm.nih.gov/pubmed/34360197
http://doi.org/10.1186/s12889-020-08749-8
http://www.ncbi.nlm.nih.gov/pubmed/32605605
http://doi.org/10.3390/ijerph17176353
http://doi.org/10.1186/s12903-020-01321-1
https://www.migrationpolicy.org/research/designing-effective-predeparture-orientation-resettling-refugees
https://www.migrationpolicy.org/research/designing-effective-predeparture-orientation-resettling-refugees
http://hdl.handle.net/1814/31243
http://doi.org/10.3390/ijerph16111952
http://doi.org/10.1186/s12992-016-0200-x
http://doi.org/10.1007/978-3-319-16256-0_1
http://doi.org/10.3390/app10114021
http://doi.org/10.1080/10408398.2020.1793729
http://www.ncbi.nlm.nih.gov/pubmed/32686465
http://doi.org/10.1177/0022034511399918
http://www.ncbi.nlm.nih.gov/pubmed/21422477
http://doi.org/10.1111/eos.12188
http://doi.org/10.1186/s12903-018-0542-2
http://www.ncbi.nlm.nih.gov/pubmed/29724206
http://doi.org/10.1016/j.adaj.2017.04.031
http://www.ncbi.nlm.nih.gov/pubmed/28651703
http://doi.org/10.1111/j.1753-4887.2008.00025.x
http://www.ncbi.nlm.nih.gov/pubmed/18366534
http://doi.org/10.1159/000336387


Appl. Sci. 2022, 12, 9294 14 of 15

25. Costa, S.M.; Vasconcelos, M.; Haddad, J.P.A.; Abreu, M.H.N. The severity of dental caries in adults aged 35 to 44 years residing in
the metropolitan area of a large city in Brazil: A cross-sectional study. BMC Oral Health 2012, 12, 25. [CrossRef]

26. Hoover, J.; Vatanparast, H.; Uswak, G. Risk Determinants of Dental Caries and Oral Hygiene Status in 3–15-Year-Old Recent Im-
migrant and Refugee Children in Saskatchewan, Canada: A Pilot Study. J. Immigr. Minority Health 2017, 19, 1315–1321. [CrossRef]

27. Northridge, M.E.; Kumar, A.; Kaur, R. Disparities in Access to Oral Health Care. Annu. Rev. Public Health 2020, 41, 513–535. [CrossRef]
28. WHO. Oral Health. 2021. Available online: https://www.who.int/news-room/fact-sheets/detail/oral-health (accessed on 29

December 2021).
29. Wickramage, K.; Vearey, J.; Zwi, A.B.; Robinson, C.; Knipper, M. Migration and health: A global public health research priority.

BMC Public Health 2018, 18, 987. [CrossRef] [PubMed]
30. Riza, E.; Lazarou, A.; Karnaki, P.; Zota, D.; Nassi, M.; Kantzanou, M.; Linos, A. Using an IT-Based Algorithm for Health Promotion

in Temporary Settlements to Improve Migrant and Refugee Health. Healthcare 2021, 9, 1284. [CrossRef] [PubMed]
31. Ponce-Gonzalez, I.; Cheadle, A.; Aisenberg, G.; Cantrell, L.F. Improving oral health in migrant and underserved populations:

Evaluation of an interactive, community-based oral health education program in Washington state. BMC Oral Health 2019,
19, 30. [CrossRef]

32. Mig-HealthCare. The Mg-HealthCare Project. Available online: https://www.mighealthcare.eu/ (accessed on 9 June 2022).
33. Peek, M.E.; Nunez-Smith, M.; Drum, M.; Lewis, T.T. Adapting the Everyday Discrimination Scale to Medical Settings: Reliability

and Validity Testing in a Sample of African American Patients. Ethn. Dis. 2011, 21, 502–509. [PubMed]
34. Ware, J.E., Jr.; Snow, K.K.; Kosinski, M.; Gandek, B.; New England Medical Center, The Health Institute. SF-36 Health Survey:

Manual and Interpretation Guide; The Health Institute, New England Medical Center: Boston, MA, USA, 1997.
35. Zinah, E.; Al-Ibrahim, H.M. Oral health problems facing refugees in Europe: A scoping review. BMC Public Health 2021, 21, 1207.

[CrossRef] [PubMed]
36. Lauritano, D.; Moreo, G.; Carinci, F.; Campanella, V.; Della Vella, F.; Petruzzi, M. Oral Health Status among Migrants from Middle-

and Low-Income Countries to Europe: A Systematic Review. Int. J. Environ. Res. Public Health 2021, 18, 2203. [CrossRef] [PubMed]
37. Rodriguez-Alvarez, E.; Borrell, L.N.; Marañon, E.; Lanborena, N. Immigrant Status and Ethnic Inequities in Dental Caries in

Children: Bilbao, Spain. Int. J. Environ. Res. Public Health 2022, 19, 4487. [CrossRef]
38. Pabbla, A.; Duijster, D.; Grasveld, A.; Sekundo, C.; Agyemang, C.; van der Heijden, G. Oral Health Status, Oral Health Behaviours

and Oral Health Care Utilisation Among Migrants Residing in Europe: A Systematic Review. J. Immigr. Minority Health 2021, 23,
373–388. [CrossRef]

39. Crespo, E. The Importance of Oral Health in Immigrant and Refugee Children. Children 2019, 6, 102. [CrossRef]
40. Azodo, C.C.; Unamatokpa, B. Gender difference in oral health perception and practices among Medical House Officers. Russ.

Open Med. J. 2012, 1, 0208. [CrossRef]
41. Valdez, R.; Spinler, K.; Kofahl, C.; Seedorf, U.; Heydecke, G.; Reissmann, D.R.; Lieske, B.; Dingoyan, D.; Aarabi, G. Oral Health

Literacy in Migrant and Ethnic Minority Populations: A Systematic Review. J. Immigr. Minority Health 2022, 24, 1061–1080.
[CrossRef] [PubMed]

42. Wilson, F.A.; Wang, Y.; Borrell, L.N.; Bae, S.; Stimpson, J.P. Disparities in oral health by immigration status in the United States.
J. Am. Dent. Assoc. 2018, 149, 414–421.e3. [CrossRef] [PubMed]

43. Luo, H.; Hybels, C.; Wu, B. Acculturation, depression and oral health of immigrants in the USA. Int. Dent. J. 2018, 68, 245–252.
[CrossRef] [PubMed]

44. Phlypo, I.; Palmers, E.; Janssens, L.; Marks, L.; Jacquet, W.; Declerck, D. The perception of oral health and oral care needs, barriers
and current practices as perceived by managers and caregivers in organizations for people with disabilities in Flanders, Belgium.
Clin. Oral Invest. 2020, 24, 2061–2070. [CrossRef]

45. Puthiyapurayil, J.; Kumar, A.; Syriac, G.; Maneesha, R.; Najmunnisa, R. Parental perception of oral health related quality of life
and barriers to access dental care among children with intellectual needs in Kottayam, central Kerala-A cross sectional study.
Spec. Care Dent. 2022, 42, 177–186. [CrossRef]

46. Dahlan, R.; Bohlouli, B.; Salami, B.; Saltaji, H.; Amin, M. Parental acculturation and oral health of children among immigrants.
J. Public Health Dent. 2021. [CrossRef]

47. Schuch, H.S.; Haag, D.G.; Bastos, J.L.; Paradies, Y.; Jamieson, L.M. Intersectionality, racial discrimination and oral health in
Australia. Community Dent. Oral Epidemiol. 2021, 49, 87–94. [CrossRef]

48. Ramos-Gomez, F.; Kinsler, J.J. Addressing social determinants of oral health, structural racism and discrimination and intersec-
tionality among immigrant and non-English speaking Hispanics in the United States. J. Public Health Dent. 2022, 82 (Suppl. 1),
133–139. [CrossRef]

49. van Midde, M.; Hesse, I.; van der Heijden, G.J.; Duijster, D.; van Elteren, M.; Kroesen, M.; Agyemang, C.; Beune, E. Access to
oral health care for undocumented migrants: Perspectives of actors involved in a voluntary dental network in the Netherlands.
Community Dent. Oral Epidemiol. 2021, 49, 330–336. [CrossRef]

50. World Health Organization (Ed.) Health21: The Health for All Policy Framework for the WHO European Region; European Health for
All Series; World Health Organization, Regional Office for Europe: Copenhagen, Denmark, 1999; 224p.

51. Tchicaya, A.; Lorentz, N. Socioeconomic inequalities in the non-use of dental care in Europe. Int. J. Equity Health 2014,
13, 7. [CrossRef]

http://doi.org/10.1186/1472-6831-12-25
http://doi.org/10.1007/s10903-016-0452-9
http://doi.org/10.1146/annurev-publhealth-040119-094318
https://www.who.int/news-room/fact-sheets/detail/oral-health
http://doi.org/10.1186/s12889-018-5932-5
http://www.ncbi.nlm.nih.gov/pubmed/30089475
http://doi.org/10.3390/healthcare9101284
http://www.ncbi.nlm.nih.gov/pubmed/34682964
http://doi.org/10.1186/s12903-019-0723-7
https://www.mighealthcare.eu/
http://www.ncbi.nlm.nih.gov/pubmed/22428358
http://doi.org/10.1186/s12889-021-11272-z
http://www.ncbi.nlm.nih.gov/pubmed/34162351
http://doi.org/10.3390/ijerph182212203
http://www.ncbi.nlm.nih.gov/pubmed/34831957
http://doi.org/10.3390/ijerph19084487
http://doi.org/10.1007/s10903-020-01056-9
http://doi.org/10.3390/children6090102
http://doi.org/10.15275/rusomj.2012.0208
http://doi.org/10.1007/s10903-021-01266-9
http://www.ncbi.nlm.nih.gov/pubmed/34448993
http://doi.org/10.1016/j.adaj.2018.01.024
http://www.ncbi.nlm.nih.gov/pubmed/29615187
http://doi.org/10.1111/idj.12364
http://www.ncbi.nlm.nih.gov/pubmed/29270981
http://doi.org/10.1007/s00784-019-03071-z
http://doi.org/10.1111/scd.12658
http://doi.org/10.1111/jphd.12481
http://doi.org/10.1111/cdoe.12581
http://doi.org/10.1111/jphd.12524
http://doi.org/10.1111/cdoe.12605
http://doi.org/10.1186/1475-9276-13-7


Appl. Sci. 2022, 12, 9294 15 of 15

52. Mellin-Olsen, T.; Wandel, M. Changes in food habits among Pakistani immigrant women in Oslo, Norway. Ethn. Health 2005, 10,
311–339. [CrossRef] [PubMed]

53. Popkin, B.; Adair, L.; Wen Ng, S. Global nutrition transition and the pandemic of obesity in developing countries. Nutr. Rev. 2011,
70, 3–21. [CrossRef] [PubMed]

54. Holmboe-Ottesen, G.; Wandel, M. Changes in dietary habits after migration and consequences for health: A focus on South
Asians in Europe. Food Nutr. Res. 2012, 56, 18891. [CrossRef] [PubMed]

55. Sheiham, A.; James, W.P.T. First Diet and Dental Caries: The Pivotal Role of Free Sugars Reemphasized. J. Dent. Res. 2015, 94,
1341–1347. [CrossRef] [PubMed]

56. Tjomsland, A. US Immigrants Adopt Native Food Habits after Five Years. 28 September 2020. NIBIO—Norwegian Institute of
Bioeconomy Research. Available online: https://partner.sciencenorway.no/food-nibio-nutrition/us-immigrants-adopt-native-
food-habits-after-five-years/1748302 (accessed on 10 June 2022).

57. Hakeberg, M.; Wide Boman, U. Self-reported oral and general health in relation to socioeconomic position. BMC Public Health
2018, 18, 63. [CrossRef] [PubMed]

58. Broadbent, J.M.; Thomson, W.M. For debate: Problems with the DMF index pertinent to dental caries data analysis. Community
Dent. Oral Epidemiol. 2005, 33, 400–409. [CrossRef]

59. Pattussi, M.P.; Anselmo Olinto, M.T.; Hardy, R.; Sheiham, A. Clinical, social and psychosocial factors associated with self-rated
oral health in Brazilian adolescents. Community Dent. Oral Epidemiol. 2007, 35, 377–386. [CrossRef]

60. Ferraz, N.K.; Nogueira, L.C.; Pinheiro, M.L.; Marques, L.S.; Ramos-Jorge, M.L.; Ramos-Jorge, J. Clinical consequences of untreated
dental caries and toothache in preschool children. Pediatr. Dent. 2014, 36, 389–392.

61. Benyamini, Y.; Leventhal, H.; Leventhal, E.A. Self-rated oral health as an independent predictor of self-rated general health,
self-esteem and life satisfaction. Soc. Sci. Med. 2004, 59, 1109–1116. [CrossRef]

http://doi.org/10.1080/13557850500145238
http://www.ncbi.nlm.nih.gov/pubmed/16191730
http://doi.org/10.1111/j.1753-4887.2011.00456.x
http://www.ncbi.nlm.nih.gov/pubmed/22221213
http://doi.org/10.3402/fnr.v56i0.18891
http://www.ncbi.nlm.nih.gov/pubmed/23139649
http://doi.org/10.1177/0022034515590377
http://www.ncbi.nlm.nih.gov/pubmed/26261186
https://partner.sciencenorway.no/food-nibio-nutrition/us-immigrants-adopt-native-food-habits-after-five-years/1748302
https://partner.sciencenorway.no/food-nibio-nutrition/us-immigrants-adopt-native-food-habits-after-five-years/1748302
http://doi.org/10.1186/s12889-017-4609-9
http://www.ncbi.nlm.nih.gov/pubmed/28747180
http://doi.org/10.1111/j.1600-0528.2005.00259.x
http://doi.org/10.1111/j.1600-0528.2006.00339.x
http://doi.org/10.1016/j.socscimed.2003.12.021

	Introduction 
	Materials and Methods 
	Design and Sample 
	Measures 
	Questionnaire Development and Description 
	Statistical Analysis 


	Results 
	Discussion 
	Strengths, Limitations, and Future Research Directions 
	Conclusions 
	References

