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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 (BZÄK), the German Registered Dentists’ Association 

(KZVBV), 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 §4 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. 
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2. Kurzzusammenfassung (Deutsch) 

Europa sieht sich mit einer erheblichen Zahl von Flüchtlingen und Asylbewerbern konfrontiert 

(UNHCR 2019), die anscheinend eine hohe und häufig unbehandelte orale Morbidität aufweisen 

(WHO-Datenbank 2013). Da die Datengrundlage dazu in Europa aber sehr lückenhaft ist 

(Solyman & Schmidt-Westhausen 2018; Goetz et al. 2018; Van Berlaer et al. 2016), war es 

sinnvoll, dass DGZMK, BZÄK, KZBV und Wrigley hierzu ein Forschungsprojekt initiiert 

haben. 

Die deskriptive Analyse der 544 untersuchten Flüchtlinge in den verschiedenen Altersgruppen 

von 3 bis 65 Jahren ergibt eine klare Verteilung der oralen Morbidität. Bereits 3-Jährige zeigten 

einen Mittelwert von 2,62 von Karies betroffenen Zähnen, und die Karieswerte im Milchgebiss 

erreichten im Alter von 6-7 Jahren einen Höchstwert bei einem mittleren dmft von 5,22. Bei den 

8- bis 11-Jährigen verringerte sich dieser Wert aufgrund des Herausfallens von Milchzähne auf 

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

Nur ein Drittel der 12-Jährigen hatte ein gesundes bleibendes Gebiss, während die deutsche 

Bevölkerung einen Prozentsatz von 80% erreicht (IDZ 2016). Der Mittelwert von 2,00 DMFT 

bei Flüchtlingen ist fast viermal höher als bei deutschen Jugendlichen (0,44 DMFT), entspricht 

jedoch der Kariesprävalenz in Deutschland Mitte der 90er Jahre (DAJ 2017) und liegt deutlich 

unter den Maximalwerten von 4-6 betroffene Zähne in Deutschland, die in den 1980er Jahren 

registriert wurden. So weisen Kinder von Flüchtlingen im Vergleich zu deutschen Kindern eine 

deutliche Präventionslücke auf. 

Bei Erwachsenen stiegen die Karieswerte im bleibenden Gebiss kontinuierlich an (45-64 Jahre: 

16,0 DMFT), aber die Lücke in der oralen Morbidität gegenüber der deutschen Bevölkerung 

schließt sich und ab dem 35. Lebensjahr gibt es äquivalente Werte (IDZ 2016). Diese 

Kariesdaten bei Flüchtlingen stimmen mit Untersuchungen in ihren Herkunftsländern (OHD 

2016) und anderen Studien zu Flüchtlingen in Ländern wie Australien, den USA oder Schweden 

überein (Riggs. Et al. 2015; Keboa et al. 2016). 

Aufgrund der Präventionslücke und der höheren Kariesraten, insbesondere im Milchgebiss von 

Flüchtlingskindern, wäre es nützlich, die bestehenden Strukturen der Gruppen- und 

Individualprävention in Deutschland für Flüchtlinge und Asylsuchende zu verbessern. Zum 
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Beispiel durch Zugriff auf die Vorbeugungsmaßnahmen in verschiedenen Umgebungen oder 

durch Erweiterung der Präventionsdienste gemäß §4 des Asylbewerbergesetzes (AsylbLG / 

BMJV 2019). Zusätzliche Informationen zur Zahnprävention im Rahmen von Integrations- oder 

Sprachkursen wären aufgrund der hohen Anzahl unbehandelter Kariesdefekte bei fast jedem 

Flüchtling ebenfalls wichtig. 
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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 (BZÄK), the German Registered Dentists’ 

Association (KZVBV), and the Wrigley Corporation Foundation.  
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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. 
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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). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



11 
 

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 (in years) 3 6-7 8-11 12 13-17 18-34 35-44 45-64 65-75 Total 

Number 37 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 Iraq 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; IDZ 2016) 

Age 

group 

(yrs.) 

n d M f dmft D M F DMFT 

German 

residents 

dmft/DMFT 

3 37 
2.54 

±3.6 

0.05 

±0.3 

0.03 

±0.2 

2.62 

±3.6 
- - - - 

0.48 dmft  

(DAJ 2017) 

6-7 73 
4.21 

±3.4 

0.47 

±1.1 

0.55 

±1.0 

5.22 

±3.4 

0.12 

±0.4 

0.00 

±0.0 

0.02 

±0.1 

0.13 

±0.5 

1.73 dmft 

(DA J2017) 

8-11 89 
2.50 

±2.4 

0.53 

±1.2 

0.57 

±1.1 

3.60 

±2.7 

0.42 

±0.9 

0.02 

±0.2 

0.26 

±0.8 

0.70 

±1.3 

- 

12 17 
0.62 

±0.8 

0.08 

±0.3 

0.15 

±0.6 

0.85 

±0.9 

1.12 

±1.3 

0.06 

±0.2 

0.82 

±1.6 

2.00 

±1.9 

0.44 DMFT 

(DAJ 2017) 

13-17 40 - - - - 
1.93 

±2.0 

0.23 

±0.5 

0.72 

±1.4 

2.87 

±2.7 

- 

18-34 123 - - - - 
3.72 

±3.0 

1.46 

±2.1 

2.24 

±3.8 

7.43 

±5.7 

- 

35-44 87 - - - - 
3.13 

±3.0 

3.22 

±4.6 

4.21 

±4.6 

10.55 

±7.1 

11.2 DMFT  

(IDZ 2016) 

45-64 73 - - - - 
3.64 

±4.1 

7.63 

±7.3 

3.64 

±4.3 

14.92 

±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 

Age group 

(yrs.) 
n 

dt/DT=0 

n (%) 

dmft/DMFT=0 

n (%) 

pufa/PUFA=0 

n (%) 

pufa/PUFA 

(Ø for all) 

pufa/PUFA  

(Ø 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 1.00 ±0.0 

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%) 0.37 ±0.9 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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