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1. Short summary (English)

Europe is confronted with a number of refugees and asylum seekers almost every year
(UNHCR 2019), who seem to have high and often untreated oral morbidity (WHO database
2013). As the database for this is scarce in Europe (Solyman & Schmidt-Westhausen 2018;
Goetz et al. 2018; Van Berlaer et al. 2016), it was useful to initiate a research project funded
by the German Association for Dental, Oral and Maxillofacial Surgery (DGZMK), the
German Federal Dental Association (BZAK), the German Registered Dentists’ Association
(KZVBYV), and the Wrigley Corporation Foundation.

The descriptive analysis of the 544 refugees examined in the various age groups from 3 to 65
years of age, yields clear and plausible distributions of oral morbidity. Already 3-year-olds
exhibited a mean value of 2.62 teeth affected by caries and the caries values in the primary
dentition peaked at an age of 6-7 years at a mean dmft of 5.22. For 8-11-year-olds this
decreased due to exfoliation of primary teeth to a mean dmft value of 3.60. Most of the caries

experience was untreated.

Only one third of the 12-year-olds had a healthy permanent dentition, while the population of
Germany reaches a percentage of 80% (IDZ 2016). The mean of 2.00 DMFT in refugees is
four times higher than in German adolescents (0.5 DMFT), but they are equivalent to the
caries prevalence in Germany in the middle of the 1990ies (DAJ 2017) and clearly below the
maximal values of 4-6 affected teeth registered in Germany in the 1980ies. Thus, children of

refugees exhibit a clear preventions gap in comparison with German children.

In regard to adults, the caries values in the permanent dentition increased continuously (45-
64 yrs.: 16.0 DMFT), but the gap in the oral morbidity towards the German population closes
and from 35 years of age on there are equivalent values (IDZ 2016). These caries data in
refugees are in line with examinations in their countries of origin (OHD 2016) and other
studies on refugees in countries such as Australia, the USA or Sweden (Riggs. et al. 2015;
(Keboa et al. 2016).

Due to the prevention gap and the higher caries rates especially in the primary dentition of
refugees children, it would be useful to expand the existing structures of group and
individualized prevention in Germany for the refugees and asylum seekers, e.g. via accessing
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them in various settings or extending the preventive services within 84 of Asylum Seekers
Act of Benefits (AsylbLG / BMJV 2019). Additional information on dental prevention as
part of integration or language courses would be important as well, due to the high number of
untreated caries defects in almost every refugee.



2. Kurzzusammenfassung (Deutsch)

Europa sieht sich mit einer erheblichen Zahl von Fliichtlingen und Asylbewerbern konfrontiert
(UNHCR 2019), die anscheinend eine hohe und hdufig unbehandelte orale Morbiditat aufweisen
(WHO-Datenbank 2013). Da die Datengrundlage dazu in Europa aber sehr luckenhaft ist
(Solyman & Schmidt-Westhausen 2018; Goetz et al. 2018; Van Berlaer et al. 2016), war es
sinnvoll, dass DGZMK, BZAK, KZBV und Wrigley hierzu ein Forschungsprojekt initiiert

haben.

Die deskriptive Analyse der 544 untersuchten Flichtlinge in den verschiedenen Altersgruppen
von 3 bis 65 Jahren ergibt eine klare Verteilung der oralen Morbiditét. Bereits 3-J&hrige zeigten
einen Mittelwert von 2,62 von Karies betroffenen Z&hnen, und die Karieswerte im Milchgebiss
erreichten im Alter von 6-7 Jahren einen Hochstwert bei einem mittleren dmft von 5,22. Bei den
8- bis 11-Jahrigen verringerte sich dieser Wert aufgrund des Herausfallens von Milchzéhne auf

einen mittleren dmft-Wert von 3,60. Der grofte Teil der Karieserfahrung war unbehandelt.

Nur ein Drittel der 12-Jahrigen hatte ein gesundes bleibendes Gebiss, wahrend die deutsche
Bevolkerung einen Prozentsatz von 80% erreicht (IDZ 2016). Der Mittelwert von 2,00 DMFT
bei Flichtlingen ist fast viermal hoher als bei deutschen Jugendlichen (0,44 DMFT), entspricht
jedoch der Kariespravalenz in Deutschland Mitte der 90er Jahre (DAJ 2017) und liegt deutlich
unter den Maximalwerten von 4-6 betroffene Zahne in Deutschland, die in den 1980er Jahren
registriert wurden. So weisen Kinder von Fliichtlingen im Vergleich zu deutschen Kindern eine

deutliche Praventionsliicke auf.

Bei Erwachsenen stiegen die Karieswerte im bleibenden Gebiss kontinuierlich an (45-64 Jahre:
16,0 DMFT), aber die Lucke in der oralen Morbiditdt gegentiber der deutschen Bevolkerung
schliet sich und ab dem 35. Lebensjahr gibt es &quivalente Werte (IDZ 2016). Diese
Kariesdaten bei Flichtlingen stimmen mit Untersuchungen in ihren Herkunftslandern (OHD
2016) und anderen Studien zu Fluchtlingen in Landern wie Australien, den USA oder Schweden
uberein (Riggs. Et al. 2015; Keboa et al. 2016).

Aufgrund der Praventionsliicke und der hoheren Kariesraten, insbesondere im Milchgebiss von
Flichtlingskindern, ware es nitzlich, die bestehenden Strukturen der Gruppen- und
Individualpravention in Deutschland fir Fluchtlinge und Asylsuchende zu verbessern. Zum
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Beispiel durch Zugriff auf die VorbeugungsmalRnahmen in verschiedenen Umgebungen oder
durch Erweiterung der Préventionsdienste gemal 84 des Asylbewerbergesetzes (AsylbLG /
BMJV 2019). Zusétzliche Informationen zur Zahnprévention im Rahmen von Integrations- oder
Sprachkursen waren aufgrund der hohen Anzahl unbehandelter Kariesdefekte bei fast jedem

Fluchtling ebenfalls wichtig.



3. Introduction

According to United Nations High Commissioner for Refugees, the number of refugees
worldwide almost doubled since 2010. The main reason was due to the multiple conflicts and
warzones in the recent years (UNHCR 2019). Europe as a whole and Germany in specific was
affected by the wave of refugees, especially from the warzones in Syria, Afghanistan, Iraq,
Ukraine, Yemen in 2015/2016 (IOM 2019). It was estimated that almost 1 million Refugees
arrived Germany in a short period of time, till the Balkan road was closed in 2016 (BAMF
2018).

The arrival of those refugees in such a massive numbers in a short duration, in addition to the
bad living situations, the stress they have been through and the lack of the supportive and
preventive -dental - health care system in their own countries (WHO database 2013). All of those
factors are considered as a huge burden and a hard challenge facing any health care system.
According to the laws in Germany, refugees during the process of their asylum application and
until having the final decision of their request are allowed to be treated to elevate acute pain
(AsylbLG / BMJV 2019). Only when the asylum application would be successful, then they

would be having an insurance that covers all their treatment needs.

Till the date of this project, there was few published data regarding the refugees and their dental
needs. Without those data and its interpretation, it would be difficult to plan, manage, and
estimate future needs and costs for their oral health care. Therefore, the initiation of this project
was to assess caries and its subsequent complications in refugees aged 3-75-year-old in
Germany and to compare their oral morbidity with data from national surveys on the German

resident population.

Beside the regular budget of the University of Greifswald, Germany, this project was funded and
supported by the German Association for Dental, Oral and Maxillofacial Surgery Science
(DGZMK), the German Federal Dental Association (BZAK), the German Registered Dentists’
Association (KZVBYV), and the Wrigley Corporation Foundation.



4. Materials and Methods

The structure of the study was following the guidelines and recommendations for securing good
epidemiological practice (GEP 2008). The study was approved by the Ethics Committee of the
University of Greifswald (Reg. No. BB 021/17).

This study was carried out as a representative, multicenter, cross-sectional study of oral health
and treatment needs among refugees in Germany. According to the BAMF website (BAMF
2018), there was a list of 68 offices in 64 locations distributed randomly. Those are locations
where the refugees were accommodated as initial centers. Those centers where contacted before
the start of interviews and examinations for their approval, centers with the highest number of
refugees was preferred. Unfortunately, our requests were frequently and often rejected due to
many reasons (security reasons, the lack of resources, the lack of time under the high burden of
incoming refugees). Nevertheless, we received an approval from 10 initial accommodation
centers distributed in 4 federal states in Germany (Mecklenburg-Pomerania, North Rhine-

Westphalia, Berlin, and Hessia).

Two calibrated and trained, Arabic- and English-speaking dentists interviewed and examined the
refugees between December 2016 and May 2017. At first, the dentists were calibrated and
trained using the concepts of WHO which were the same used in the National German Oral
Health Surveys. Then a small sample of 20 refugees, were screened by both dentist and the
results were compared. Weaknesses were identified and discussed for achieving better inter- and

intra-examiner accuracy.

After the approval of the management in the initial refugees’ centers, appointments as well as the
estimated duration were planned. The management staffs were encouraged to place flyers on the
advertisements board to inform all refugees about free dental checkups and advice on oral health
care and treatment. In addition, the examining dentists also went to the rooms of the refugees
door to door and asked them to join in the study. Informed consent was explained for all
individual participants included in the study, and a signature of their approval was obtained.
There was a very good acceptance for this procedure, especially as the refugees also received a
free toothbrush, toothpaste, and advice for oral hygiene.



The dmft/DMFT as well as pufa/PUFA indexes were collected in primary and permanent
dentitions from the refugees aged 3-75 years old. After recording their age, gender, and country
of origin, the clinical oral examination was performed on a chair near the window, but not in
direct sunlight, with disposable dental instruments (dental mirror, explorer) and an additional
headlight.

The findings were directly coded using a personal computer into an Excel database sheet (©
Microsoft Office 2010, Version: 14.0), analyzed in the Statistical Package for the Social Sciences
software (© SPSS Inc., Version: 17.0) and compared with the representative cohorts in the
German national surveys (3-, 6-7-, 12-, 35-44-, and 65-74-year-olds).
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5. Results

In the end of recruiting and screening phase which lasted for 6 months (December 2016 - May
2017) a total of 544 refugees participated successfully it this study. Those refugees were
subdivided according to their age (Table 1). The majority of them were males (male: n = 339,
62.3%; female: n = 205, 37.7%).

Table 1: The age distribution of the examined refugees

Age Group (inyears) | 3 | 6-7 | 8-11 | 12 | 13-17 | 18-34 | 35-44 | 45-64 | 65-75 | Total

Number 371 73| 89 |17 | 40 123 87 73 5 544

The refugees came mainly from Syria: n = 129; 23.7%; Afghanistan: n = 92; 16.9% and Irag n =

76; 13.9%. Other nationalities were present at lower percentages as well.

The caries prevalence shows a continuous increase in caries in the deciduous dentition of already
very high values in 3-year-olds refugees (2.54 + 3.6 dt; 2.62 *+ 3.6 dmft) up to the refugees in the
age group of 6-7 years with a mean value of 5.22 dmft (Table 2). Those values are considered
high in comparison to the German local residents (3-yrs.: 0.48 dmft) (DAJ 2017). Only a
minority of the children showed no need for treatment: In the 3 year olds this was 49%, in the 6-
7 year olds only 14% (dt + DT = 0).

After that, the caries values in the primary dentition decrease as expected due to the mixed
dentition phase (8-11 yrs.: 3.60 dmft). Compared to German data, the morbidity of less than 2
dmft in first graders is noticeably higher (DAJ 2017). Most of the deciduous dentition caries in
refugee children is not treated (> 80%; 2.54 dt in 3- and 8-11-year-olds, 4.21 dt in 6-7-year-olds).
This leads to a relevant proportion of fistulas, Abscesses and ulcerations after pulp necrosis, as it
was shown in the pufa index of almost 1 in 6-7 year olds (6-7 yrs.: 0.86 pufa) (Table 3). Overall,
38.4% of refugee children of this age had a positive pufa index, with an average of 0.58 + 0.9
affected teeth. This means that every third child had at least one necrotic tooth with a fistula,

abscess, or ulceration.
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Table 2: Caries experience (dmft/DMFT) and its single components for the different age groups in
refugees and in comparison with the German resident population (DAJ 2017; I1DZ 2016)

Age German
group n d M f dmft D M F DMFT residents
(yrs.) dmft/DMFT

3 37 | 254 | 005 | 003 | 262 ] ] ) ] 0.48 dmft
+36 | 0.3 | +0.2 | +3.6 (DAJ 2017)

6-7 29 | 421 | 047 | 055 | 522 | 042 | 000 | 002 | 013 1.73 dmft

+34 | #1.1 | #1.0 | 34 | #0.4 | £0.0 | 0.1 +0.5 (DA J2017)

811 | go | 250 | 053 | 057 | 3.60 | 042 | 0.02 | 0.26 0.70 -

+2.4 | 1.2 | +1.1 | +2.7 | +0.9 | +0.2 | +0.8 +1.3
12 17 | 062 | 008 | 015 | 085 | 112 | 0.06 | 0.82 2.00 0.44 DMFT
+0.8 | 0.3 | +0.6 | +0.9 | +1.3 | +0.2 | +1.6 +1.9 (DAJ 2017)
193 | 023 | 0.72 2.87 -
1317\ 40 i ) ) ) +20 | +05 | #14 | +2.7
3.72 | 146 | 2.24 7.43 -
18-34 1123 - ) ) ) +30 | +2.1 | #38 | 57
313 | 322 | 421 | 1055 11.2 DMFT
35-44 | 87 ) ) ) ) +30 | +46 | +46 | +7.1 (IDZ 2016)
364 | 763 | 3.64 | 14.92 -
4564 | 73 ) ) ) ) +41 | +73 | #43 | 7.7

In the adult refugees there was a continuous increase in carious, filled and missing teeth (45-64-

yrs.: 14.92 + 7.7 DMFT), whereby the untreated carious lesions make up a considerable

proportion (45-64-yrs.: 3.64 DT; 24%). The 45-64-year-olds also had a considerable number of

carious defects (3.64 DT) and dental care was twice as often done with extractions as with

fillings (7.63 MT; 3.64 FT). In adults aged 18 and over, there are almost no more naturally

healthy teeth found (DMFT = 0; <4%). Due to the chronification of many teeth, fistulas,

abscesses and ulcerations after pulp necrosis were found considerably less often than in children

(PUFA index 0.45 + 0.8). Due to the change of teeth, the proportion of adolescents who did not

need treatment increased briefly to 28%, but over 90% of those aged 18-34 already had carious

defects that had not been treated.
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Table 3: Caries prevalence (dt/DT & dmft/DMFT) and caries consequences
(pufa/PUFA) in refugees according to age

Agegroup | | dt/DT=0 | dmft/DMFT=0 | pufa/PUFA=0 | pufa/PUFA | pufa/PUFA

(yrs.) n (%) n (%) n (%) (D forall) | (@ for >0)

3 37 | 18 (49%) | 17 (46%) 31 (84%) 0.38+1.1 | 2.33%1.9

6-7 73 | 10 (14%) 5 (7%) 45 (62%) 0.86+1.4 | 2.25+1.4
8-11 89 |12 (14%) | 12 (14%) 57 (64%) 0.80+1.3 | 2.38+1.3

12 17 | 2 (12%) 2 (12%) 14 (82%) 0.18+0.4 | 1.000.0
13-17 | 40 |11 (28%) 9 (23%) 35 (88%) 0.18+0.6 | 1.40%0.9
18-34 | 123 | 12 (10%) 4 (3%) 92 (75%) 0.40+0.8 | 1.58+0.9
35-44 | 87 | 14 (16%) 4 (5%) 67 (77%) 0.370.9 | 1.60+1.2
45-64 | 73 | 15 (21%) 2 (3%) 50 (69%) 0.45+0.8 | 1.43+0.8
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6. Discussion
6.1. Strength and Limitations of the study

To our knowledge, this was the first representative cross-sectional study on oral health in
refugees, in which the data collection and screening for refugees was done in 4 different federal
states across Germany. The collection of data was carried by 2 dentists, who were calibrated and
trained before the collection of data commenced. In this study was the largest sample of
refugees collected in Germany (n = 544) for a study on oral health is and the first to cover the
entire life span of refugees from childhood to old seniors (3—74+ years). Due to the by law

proportional distribution of refugees, a selection bias is very unlikely.

After the closure of the Balkans road in 2016, the numbers of refugees arriving Germany reduced
dramatically. This made the numbers of refugees in the initial accommodation centers reduce as
well. Accordingly, getting higher numbers of refugees participating in the study was harder and

this had definitely an effect on the sample size of this study.

Usually, young adult males (18-34 years old) would start their journey to the hosting countries
and apply for asylum there. Then an application of family reunion would be given and processed,
so that other family members could join in. This may have an effect of the sample, but it was
handled by intentional over-recruiting of children, seniors and females in all age groups.

6.2. Clinical Implications

Due to wars, conflicts, ethnic and religious disagreements worldwide, the numbers of refugees
numbers were in continues increase in the last 10 years. Those refugees suffered a lot in their
homelands, suffered during their journey reaching a country to be able to settle in and suffering
to fit in their host countries as they face considerable barriers such as language and
socioeconomic or cultural beliefs. Countries -especially in Europe- have to be well prepared
when receiving those refugees, keeping in mind their dental treatment needs and costs as well its

consequences.
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7. Conclusions

Hence the high rates of untreated caries lesions and the massive difference in the prevention
procedures between the refugees recently arriving Germany and the local residents in Germany.
The improvement of oral health within those refugees will help reducing the future dental
treatment needs and as well as its treatment costs. The inclusion of additional information for the
refugees into the language and integration courses regarding dental health and dental prevention

could be helpful as well.
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Abstract

Objectives To assess oral health, canes prevalence. and subsequent complications among recently amved refugees in Germany
and to compare these findings with the German resident population.

Methods This multicenter cross-sectional study recruited 544 refugees aged 3—75+ years; they were examined at ten registration
mstitutions in four federal states in Germany by two cahbrated dentists. The refugees were screened for caries (dmft DMFT) and
its complications (pufaPUFA); this data was compared to the resident population via the representative mational oral health
Surveys).

Results The deciduous dentiion of the 3-vear-old refugees had a mean dmft value of 2.62 + 3.6 compared with 0.48 dmft m the
German resident population, and caries increased to 5.22 + 3.4 for 6-7-year-olds (Germamy: 1.73 dmft). Few refugee children had
naturally healthy teeth (7% m 6—7-year-olds, Germany: 56%). In the permanent dentition, the gap in canes prevalence between
refugees and the German population decreased with age (35-44-year-olds: 10.55 £ 7.1 DMFT; Germany: 11.2), but refugees
exhibited more canes defects (35—44-year-olds DT = 3.13 £ 3.0; Germany: 0.5). German residents had more restorations (3544
year-olds FT = 4.2]1 = 4.6). Regarding complications, the 6-7-year-olds exhibited the highest pufa index (0.86 = 1.4) which
decreased m adolescence (13—17-year-olds, 0.18 £ 0.6) and mcreased m adults (45-64-year-olds, 0.45 = 0.8).

Conclusion The refugees had high canes expenence, often untreated canes teeth and more comphcations compared with the
German resident population, especially in children. Closing this gap by extending preventive systems to the refugees would
decrease future treatment needs.

Clinical relevance European countries should be prepared for the higher dental treatment needs n recent refugees. especially in
children.

Keywords Oral health - Refugees - Germany - Canes - Decayed - Misang and filled teeth index - Resident

Introduction

The Umted Nations High Commissioner for Refugees counts
254 milhon refugees m its statistics, with numbers nsmng sig-
nificantly in recent years as a result of the wars in Syna,
Afghamistan, Iraq. Ukraine, Yemen. and many other countnies
worldwide [1]. Trying to reach a safe country, Canada,
Australia, TUSA, Lebanon, Turkey, and many other countries
are their destinations. Recently. Europe and especially
Germany were affected by refugees in 2015/2016 according
to the Intemational Organization for Migration [2]. Tt was esti-
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mated that far more than one million refugees have amved in
the country, provisionally counted m the “EASY™ system be-
fore apphang for asyhmm [3]. Most applications in 2016 came
from Syma (44.09%), Afghanistan (15.6%), and Iraq (14.5 %).

The countries where most of the refugees come from are
unstable and often suffer from limited access to general
and oral health systems. According to the World Health
Organization, those countries show high rates of poverty,
bad oral hygiene, and caries [4]. The immense burden of
those refugees leaving their homes and countnies, facing
countless unknown and often life-threatening situations,
has a megative impact on their physical, mental. and emo-
tional health [5]. This also affects dental health since the
access to care was already hmited in their countnes, de-
creased even more during their joumey., and they face con-
siderable barmers in ther host country such as language
and sociceconomic or cultural beliefs [6].

@ Springer
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Qin Oral Inwvest

During the process of application for asylum, refugees
(Germany are entitled to acute pain treatment [7]; after recog-
nition, they are insured in the complete, free of charge Genman
Mational Health System. Thus, huge numbers of refugees of-
ten impose a burden on their host countnes financially, demo-
graphically, and strategncally [2]. Up until now, there 1s little,
selected data on oral health in refugees and ther dental needs.
but this would be necessary for planning, managing, and est-
matmg future needs and costs for oral health care.

Therefore, the aims of this study were to assess canes and
its subsequent complications in 3—75-year-old refugees m
(Germmany and to compare their oral morbidity with data from
national surveys on the German resident population.

Material and methods

This study was carmied out as a representative. multicenter,
cross-sectional study of oral health and treatment needs
among refugees in Germany after an approval by the Ethics
Committee of the University of Greifswald (Reg. No. BB 021/
17}, following the guidelines and recommendations for secur-
mg good epidemiclogical practice [9].

Two calibrated and Arabic- and English-speaking dentists
interviewed and examined 544 participants between
December 2016 and May 2017. At the time of recruiting pro-
cess, there was at least one initial reception center i each
federal state in Germany from where the refugees were dis-
mbuted proportionally among the federal states after registra-
tion. For 2018, the BAMF webste (BAMF: Bundesamt fir
Migration und FlichtlingeFederal Office for Migration and
Refugees) listed 68 offices in 64 locations [3]. We tried to
contact the maximum mumber of those centers, preferably
with high numbers of asylum seekers and refugees. Often,
our requests were rejected due to security reasons, the lack
of resources, or ime under the high burden of mcoming refu-
gees. Thus, we received 10 positive replies from central ac-
commodation facilities in 4 different federal states in
Gemmany. Those four federal states were Mecklenburg-
Pomerama, North Rhine-Westphahia, Berlin, and Hessia.
Due to the by law proportional distnbution of refugees, a
selection bias 15 very unlikely. After contacting the manage-
ment of the refugees” centers for finding a suitable date for the
recruiting, flyers were placed on the advertisements board,
and the staff mformed all refugees about free dental check-
ups and advice on oral health care and treatment. The exam-
ming dentists also went to the rooms of the refugees door to
door and asked them to join in the study in order to get their
dental health get checked up. Informed consent was explained
for all individual participants mcluded in the study, and a
signature of therr approval was obtamed. There was a very
good acceptance for this procedure, especially as the refugees
dlso received a free toothbrush, toothpaste, and advice for oral
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hygiene. Young children also got a small toy, and their parents
were nstructed in performing tooth brushing on their children.

Since most of the refugees were men aged 1834 years old,
there was a planned over-recniting i children, women, and
older adults to increase the validity of the data for these groups.
Sall, only few 65— T4-year-olds were found among the refugees
(n = 5) making a subanalysis for this age group not feasible.

After recording their age, gender, and country of ongin, the
clinical oral exammation was performed on a chair near the win-
dow, but not in direct sunlight, with disposable dental instru-
ments (dental mirror, explorer) and an addmional bright
headlight.

The examiners were calibrated and followed [4] standards
which were also used in the National German Oral Health
Surveys for canes diagnostics with the dmft/DMFT index
and 1ts subcomponents [6, 10, 11]. The calibration was done
prior to the study after instructions on the WHO-hased diag-
nostic cnitenia as well as the other parameters of the last
National German Oral Health Survey, and then a sample of
20 refugees was examined by both dentists individually com-
panng the reliability. There was good to very high inter-
examiner reliability for the dmftDMFT (ICC 0.88), PSI
(Cronbach Alpha 0.57-0.77), and the recording of filhings/
root canal treatments (ICC 3-surface filling 0.75; 4-surface
filing 0.74; RCT 1.0). A weaker match was mitially only
found for diagnosing the need for filing replacement (ICC
0.41) which led to a retraining and discussion of achieving
consensus on how to record a consensus on the teeth with
different recordings. Dental trauma, hypoplasia. or
malformations were excluded.

The pufaPUFA index [12] was used to assess the climical
consequences of untreated canes and to estimate the treatment
needs. Its components consist of pulp mvolvement. ulceration,
fistula, and abscess in the prmary or permanent dentiion. The
refugees were asked 1if they had any pam at the time of the
examination or if they have had pam (sporadic or continues)
amy time before that They were also asked if they had any
emergency treatment due to acute dental pain. Palpation, mobil-
ity, and pain on percussion of questionable teeth were performed
in order to diagmose pulpal myvolvements m combmations with
the anamnestic reports by the refugees. Deep canes lesion with
clear signs of the abovementioned parameters, fistula, or abscess
formation was recorded as pulpal involvement. Refugees with
acute pain, mflammation or abscess were sent to a dentist to have
an emenzency reatment to be relieved from ther pam. Lesions m
the surrounding tissses that are not associated with a tooth with
visible pulp mvolvement as a result of canes were not recorded.

The findings were directly coded into an Excel database
sheet (© Microsoft Office 2010, Version: 14.0), analyzed for
the different age groups in Statistical Package for the Social
Sciences software (© SPSS Inc., Version: 17.0) and compared
with the representative cohorts in the German national surveys
(3-, 6-7-, 12-, 3544, and 65-Td-year-olds).
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Results

The 544 refugees (male: n = 339, 62.3%; female n = 205,
37.7%) were well dismbuted among the varnious age groups
from 3 to 75 years (Table 1). The refugees came mainly from
Syria, Afghanistan, and Iraq (n = 129; 23.7%; n = 92; 16.9%
and r = T6; 13.9%, respectively). Other nationalities were
present at lower percentages, mainly from Arabian countries
(Egypt. Mauntama, Lebanon, Palestine. Morocco), Eastern
Europe (Kosovo, Albania Ukrame, Armenia, Serbia, Cheek
Republic, Georgma, and Macedonia), and from Asia (Iran,
Pakastan, Thailand, Azerbaijan, Tajikistan, and Russia) as well
as from African countries (Eretria, Ghana, Nigeria, Ethiopia,
and Somaha). This distribution mimors the national German
statistics on refugees amrvmg m Germany [3].

Primary dentition

The canies expenience in 3-year-olds was high (2,62 £3.6 dmft),
mamnly composed of open cavitation (2.54 + 3.6 dt) and very
little fillings or extractions (Table 1). The German reference
group exhibits only one fifth of this canes level with a mean
of 0.48 dmft, and only around 14% of the 3-year-olds in
Germany did not have a naturally healthy dentition (dmift > 0,
refugees 54%) [11]. Fifty-one percent of the 3-year-old refu-
gees needed reatment (dt = 0), and 16% also showed a pufa
index greater zero indicating caries complications (mean pufa:
233 £ 1.9 in these children, 0.38 £ 1.1 in all refugee children,
Table ).

The highest canes prevalence m the primary dentiion was
found in 6—T-year-olds (522 + 3.4 dmft), also mostly as un-
treated cavitation (4.2] £ 3.4 dt) and a few restorabions (0,55 +
1.0 f) or extractions (0.47 £ 1.1 mt), and only 14% of the
children m this age group were not affected by any visible canes
defects at all (dtDT = 0). Children residing in Germany have

Table 1
resident population [10, 11]

been presenting much lower canies levels for the last decades
and a mean of 1.73 dmft in 2016 [10] (Table 1).

Only 7% of the 6 7-year-old refugees had a healthy pnma-
ry dentition (dmft'DMFT = 0), in contrast to 56.4% [10] of
German 6-7-year-old first graders. This was accompamed by
fistulas, abscesses, etc. in 38% of the refugee children
(pufa PUFA > 0, mean 2.25 = 1.4; 0.86 £ 1.4 in all refugee
children, Table 2).

Mixed dentition

For the 8-1l-year-old refugee children, the canes levels de-
creased to 3.60 = 2.7 dmft, also mosthy untreated (2.50 = 2.4
dt, Table 1). Likewise, in the permanent dentiion, canes devel-
oped quickly (0.70 £ 1.3 DMFT) with open cavitation as the
main component (042 £ 0.9 DT} Only 16 out of 89 children
(18%) m this age group were canes4ree (dtDT = 0), and fewer
children (n = 12, 14%) had mainly healthy dentitions
(dmftDMFT = 0). The high canes levels led to 36% of the
refugees showmg sgms of pulp necrosis and subsequent conse-
quences (pufa PUFA = 0 mean 2.38 £ 1.3; vs. (.80 = 13 m all
refugee children, Table 2).

Adolescents

The WHO reference group of 12-yvear-olds [4] had a four
times higher caries experience (mean 2.00 + 1.9 DMFT.
Table 1) and open cavitation (1.12 £ 1.3 DT) than their
Gemman counterparts (0.44 DMFT. 0.14 DT, resp.. Table 1).
Omnly 12% of the refugees were canes-free (dt'DT = 0) com-
pared with 81.3% of the German residents [11]. The pufa/
PUFA index was comparatively low (18% affected. mean
1.00+0.0; 0.18 £ 0.4 in all refugee children, Table 2).

In the age group of 13—17-year-olds (n = 40), the DMFT
mean value increased to reach (2.87 £ 2.7). The DT single
component made the bulk amount from the total DMFT ndex

Caries experience (dmfDMFT) and its single components for the different age groups in refugess and in comparison with the German

Ape proup n d m r dmft D M F DMFT German residents dmftDMEFT
{wers)
3 37 254436 005403 00302 262436 - - - - 0.48 dmft
(DA 2017)
67 73 42134 047211 055210 52234 010204 00000 00201 013205 1.73dmit
(DA 2017)
B-11 B9 25024 053+£12 05711 36027 04209 00202 02608 07013 -
12 12 062+08 00803 01506 08509 LI2+13 00602 08216 200219 044 DMFT (DAJ20LT)
13-17 40 193 £20 023+05 072+1.4 287427 -
18-34 123 3172430 146421 224238 743257 -
3544 87 F13+30 32246 4212446 1055271 112 DMFT
(TDZ 2016)
4564 73 T4 241 THIETE 364 43 1492277 -
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value (DT = 193 £ 2.01). This age group was one of the
subgroups that could not be compared with the German resi-
dents’ cohorts because it was not included in the recent DAJ
survey [11]. In this age group specifically, 28% (n= 11)ofthe
participants were canies-free (DT = 0), and almost a quarter of
the participant in this age group (7 =9, 23%) had a dentthon
which was naturally healthy (dmft/DMFT = 0). The percent-
age without any subsequent complications (PUFA = 0) in the
age group 13-17-year-olds was 88%, which was the highest
percentage i this study (Table 2). The 12% of this age group
with a posiive PUFA index had an average value of 1.40+0.9
(0. 18 = 0.6 mean PUFA in all refugee children).

Adults

The largest group of refugees were young men from 18 to 34
years of age with moderate canes levels of 7.43 £ 5.7 DMFT
which was often unfreated (DT = 3.72 £ 3.0, Table 1 ), and
25% of them showed comphications (mean PUFA 158 £ 0.9,
Table 2).

There was a contmuous merease m the number of decayed,
filled, and missing teeth, ages 35 to 44 years with a mean
DMFT of 10.55 = 7.1. The German resident population has a
shightly higher canes expenence (11.2 DMFT) [11], but in con-
trast to the refiugees, their treatment need is very bow. There was
amean of only 0.5 canous defects in the Genman residents in
confrast with 3.13 (£ 3.0) decayed teeth in refugees, restora-
tions, and extractions that had almost an equal number of 4.21 £
A4.6FT and 3.22 +£ 4.6 MT, but the German residents have fewer
missing teeth (2.1 DMFT) [11]. more restorations (8.6) [11].
and lower DT component (0.5) compared with the refugees in
the same age group when it comes to the MT and DT compo-
nent values, 3.22 and 3.13, respectively (Table 1). The PUFA
mdex had a maximum for adults of this age group with 23%
being affected (mean 1.60 £ 1.2, Table 2).

The 45-64-year-old refugees had the highest total DMFT
mdex (14.92 £ 7.7y with missmg teeth accounting for the major
partof it (7.63 £7.3 MT). The FT and DT conponents in this age
group of refugees were almost gmilar, 3.64 = 4.3 FT and 3.64 £

4.1 DT, respectively (Table 1). A companison with the German
resdents n this age group could notbe performed due to the lack
of data m the DMS study snce this age group was not inchaded
[11]. Due to the chronification of many pmcesses, canes conse-
quences wemne found considerably less frequently than in children
(mean PUFA =045 £ 0.8). The mean PUFA mdex for 3 1% of
the participants in this age group with a poative ndex value was
1.43 £ 0.8, while the other 69% of this age group showed no
signs of complication (PUFA = () due to canies (Table 2).

Discussion

Refugees and the consequences of their amval m the host
counfries are a sensifive issue ethically, economically. and,
of course, medically [8]. Due to therr low socioeconomic sta-
tus, the difficulty of the situation of their home countres being
active war zomes, the hfe threatening situations, and difficul-
ties of raveling to the hosting countnes, the refugees have
several acute and chronic infections and diseases [6, 13].

To our knowledge, this was the fird representative cross-
sectional study on oral health in refugees. The largest sample of
refugees collected in Germany (r = 54 for a study on ol
health is also the first to cover the entire life span (3744 years).
This is especially emarkable as one has to congder that mosthy
young men between 18 and 34 years of age flee from theirhome
countries first and live n the mitial welcome centers for the
refugees unfil they get the nght to stay in Germany. Then, they
apply for family reunion, meanmg that ther children and the rest
of the family members recerve the nght to follow as well which
increases the need for gaining data on the other groups as well.
To achieve valid samples of the subgroups of children, adoles-
cents, and older refugees, over-recniment of these groups was
necessary. Due to the great responsveness of the refugees to take
part in the survey and the ability ofthe examiners to address most
refugees in their Arabian native language, a selection bias could
be reduced, and over-recrutment of the smaller refugee age
groups allows for a representative few on the overall refugee
population.

Table 2 Caries prevalence (dtDT

& dmftDMET) and ciries Ape proup n dDT=0 dmftDMFT = 0 pufa’PUFA =0 pufi pufa’

cansequences (pufy PUF A) in (years) n (%) n (%) n (%) PUFA FUFA

mrefiugees according to age () far all) (@ for > 0)
3 kD) 18 (49%) 17 (46%) 31 () 038+ 11 233419
67 73 10 {145%) 5 (7% 45 (62%) 0.86 + 1.4 225+ 1.4
B-11 B9 12 (14%) 12 (14%) 57 (645%) 080+ 1.3 23813
12 12 2 (12%) 2(12%) 14 (82%) 018 =04 1.00 + 0.0
13-17 4 11 (28%) 9 23%) 35 (BR%) 018 = 0.6 14009
1534 123 12 (10%%) 4 (3%5) 92 (75%) 0.40 + 0.8 158409
3544 87 14 {16%) 4 (5%) 67 (T7%:) 03709 160+ 1.2
45-04 73 15 (21%) 2 (3%) 50 (69%) 045+ 0.8 143+ 0.8
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Comparison with German population

The majority of the refugee children exhibited untreated caries
mn the pnmary dentition which led to a relevant proportion of
fistulas, sbscesses, and ulcerations after pulp necrosis. This
means that every third child had unmet dental treatment needs.
This was already true for 3-year-olds and ncreased up to 6-7
vears of age. Similar values were found for German children
30 years ago, but the preventive system led to clear canes
reductions [10, 11]. This is most pronounced in the age group
of 1 2-year-olds, where 80% in Germany exhibit no past caries
expenence on a defect level, while this is true for only 12% of
the refugees. Thus, the German health care system has
achieved enommous health benefits in the dental field which
should also be made available to the refugee children.

(German adults who were bom before the mtroduction of
preventive services m the Gemman health care system past the
19805 have presented with similar or even higher canes levels
in childhood or adolescents than the refugees [10, 11] which
explams while the dental health gap between German resi-
dents and refugees disappears for the adults.

Comparison with other German studies

The few other studies performed on oral health in refugees n
Germany did not have national wide recnotment and sometimes
concentrate on Arabian refugees only, and they are limited to the
selected age proups which usually exclude children, adolescents,
or seniors [13, 14]). Due to the lower mmmbers, an age-specific
snbanalysis was not possible leading to a lower mean canes
expenence m all 16- or 18-64-year-olds than 1 owr study (6.89
and 6.38 versus 10.96 DMFT), possibly due to the over-
recruitment of older adults in the present study. The mean mim-
ber of canous defects was smlar (4.00 and 2.90 versus 3.49
DT). stressing the high unmet treatment needs m all refugees
which is also stressed by 11-49% of the refugees with immediate
treatment needs due to pain or mfection. Other subsequent prob-
lems of canes progression such as fistulas and abscesses (PUFA)
were not recorded m these studies, although canes problems
remain the most common dental disease m humans [15]

Interestingly, migration background is not always the main
explanatory factor for higher canies levels m immigrant, as
Splieth et al. [ 16] could show that after an adjustment for the
sociceconomic background, the higher canes levels m mi-
grants almost disappeared.

Comparison with surveys worldwide
Only few and limited European studies regarding recent refi-

gees concentrate on the main group of young male from the
Middle East and Affica or children [17, 18], but they also find

similar mean caries levels of 5 dmft m children or 7-8 DMFT
in young adults, with also a high rate of untreated canes de-
fects or even acute pain (38%). An exception 15 a Belgian
study with 4037 refugees from all age groups examining pni-
marily general medical problems [19]. Toothache represented
the third most relevant concemn with 10%, after cough and sore
throat with 16% and 15%, respectively. Also, in a sindy on
Lesbos/Greece which was one of the entrance gates for refi-
gees to Europe, 28% of the children and adolescents had den-
tal problems bemg the second most commonly diagnosed
health problem after the respiratory infections [6]. This clearly
shows that dental care is a very common and neglected issue
in refugees caused by dietary problems, poor access to oral
hygiene facilities, and oral health services [20]. Refugees also
bring the high canes levels from their home countries without
sufficient emphasis on prevention in their national health sys-
tems as in Syria or Irag [21-24]. As the according DMFT
vahes in adolescents match quite well with the data of this
study, a high representativity can be assumed.

Perspectives

As the high caries rate and its frequent complications m the
recently amrived refugees in Germany presents a relevant
problem, the issue of treatment and. most of all. prevention
should be addressed on a national level. As the numbers of
new refugees have decreased significantly, the impact on
the German dental care delivery system will be a tempo-
rary phenomenon, but especially i the children and the
primary dentition, the prevention gap between refugees
and the German residents is most pronounced.
Transfernng the success of preventive dentistry in Europe
to the refugees might eventually reduce the future treat-
ment needs and costs. Special oral health prevention pro-
grams for refugees may be necessary to be implemented
additionally, smce the refugees comprise a collection of
high-risk factors including the low economic level, low
education level, language barner, and the daily stress of
the new lifestyle they live in [6, 13]. Thus, dentists visiing
the refugees in their first arrival in the centers could help
the refugees to take care to be more educated and aware of
the importance of a healthy oral cavity.

As the results show, there are high rates of canes and a
visible gap in prevention between the refugees coming to
(Germany and the German resident population. The free access
to the existing preventive services in the German national
health system for the refugees 15 granted after therr acceptance
which will help them to improve their oral health and to re-
duce the costs for future treatment. It would be important to
integrate additional information for the refugees into the
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language and mtegration courses regarding dental health and
dental prevention, since many refugees had untreated caries
lesions.
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10. Eidesstattliche Erklarung

Hiermit erklére ich, dass ich die vorliegende Doktorarbeit " National oral health survey on
refugees in Germany 2016/2017: caries and subsequent complications " selbststdndig verfasst
und keine anderen als die angegebenen Hilfsmittel benutzt habe. Diese Doktorarbeit ist bisher
weder einer anderen Fakultdt noch einer anderen wissenschaftlichen Einrichtung vorgelegt

worden.

%}M\m;

Hamburg, den 06.12.2020 Ali Thaer Ali Al-Ani
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