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Abstract. According to the 2018 basic health study, the incidence of dental 
and oral problems in Indonesia remains high at 65.59%, with 72.09% among 
those aged 35 to 44. Oral and dental problems are typically handled with 
doctor-prescribed medicine or on their own, whereas fillings, tartar cleaning, 
and tooth extraction remain uncommon. The study aims to better understand 
Indonesian dental problems in Germany. Method. Muslims got dental and 
oral health education, followed by Googleform surveys and descriptive data 
analysis. The questionnaire started with a Cronbach alpha 0,817 validity and 
reability test. Result.According to the report, 69% of Indonesians in 
Germany aged 21 to 30 had a high degree of education. In terms of lifestyle, 
89% consume sweetened beverages 1-2 times per week, while 91% and 86% 
rarely drink or smoke. Most German Muslims brush their teeth twice a day 
(73%), and 52% go to the dentist for dental and coral clearing. 84.4% of 
cases were related to teeth and gums, namely bleeding. Conclusion.The 
majority of people complained about dental and oral problems, which raised 
awareness about the importance of regular dental care and examination. 

1 Introduction 
According to WHO (2019) oral disease is the most common dental health problem 
worldwide, approximately 3.5 billion people in the world, nearly half of the world's 
population has problems with oral health. The most widespread oral diseases in the world 
including in Indonesia are dental caries, gum disease, tooth loss, oral cancer, dental trauma 
and birth defects such as cleft lip and palate. Dental caries has the greatest prevalence 
among others, dental caries or cavities can occur in all dental periods both milk teeth and 
permanent teeth.  In the world, nearly 2 billion people have cavities and most of them do 
not get treatment so that more advanced treatments such as extraction and root canal 
treatment must be given. Hence, it is necessary to increase knowledge with education about 
the prevention of dental and oral health problems. Oral health problems and an increase in 
comprehensive oral health services to the community. Based on basic health research in 
2018, dental and oral problems in Indonesia are reported to be still high around 65.59%, 
the age group with the highest prevalence is 35-44 years old at 72.09% 1. 
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 Oral health is a major doorway that impacts overall systemic health. As we are aware 
teeth function for mastication, speech (phonation), aesthetics and protection of the tissues 
supporting the teeth. Efforts to improving oral health are undertaken so that people can 
keep smiling, keep their teeth healthy and functions adequately. Encouraging people to 
always control to the dentist at least once every 6 months and educating the community 
about oral health 2. 
 Dental caries or tooth decay is a disease of the hard tissue structure of the teeth, namely 
enamel, dentin and cementum which is chronic, can be prevented immediately, but if dental 
caries has occurred, it cannot heal by itself. Dental caries is caused by an imbalance of 
microorganisms in the oral cavity. This imbalance occurs because there are carbohydrates 
in foods that are easily fermented on the tooth surface for a long period of time 3 . Dental 
caries is a demineralisation process in the hard tissues of the teeth that starts with plaque 
formed from a collection of bacteria on the surface of the teeth, the most commonly found 
bacteria are Streptococcus mutans and Lactobacillus sp which are normal flora in the oral 
cavity 4.  Dental caries is a global health problem that can affect not only adults but also 
school-age and pre-school children. The severity of dental caries varies greatly, from mild 
infection to severe multi-chamber infection. Dental caries if not treated as soon as possible, 
will cause progressive tissue damage, perforation of the pulp causing pulpitis and periapical 
inflammation, and can lead to tooth loss 5. According to Sofiani et al (2022) in the National 
Dental Health voluntary work study, the second most common dental treatment is dental 
conservation including fillings 2. 
 Another oral disease is gingivitis or an inflammatory or infectious disease of the gums 
as the supporting tissue of the teeth, this disease is also caused by microorganisms in the 
oral cavity which is triggered by one of them from local factors such as oral hygiene or oral 
hygiene such as inadequate brushing habits and poor cleaning between the teeth. Signs and 
symptoms of the gums are bleeding easily, swelling and redness around the gums, 
symptoms on the teeth are sensitive teeth and pain when chewing and another sign is 
persistent bad breath (halitosis). If left untreated, the inflammation will spread to the bone 
around the tooth causing pain to chew food and even tooth loss. There are several causes 
of gum disease but the most common is smoking, besides hormonal factors in women, 
systemic diseases such as diabetes mellitus, routine medication and can be due to genetics6 
 The progression of a variety of diseases in the oral cavity such as lips, gums, oral 
mucosa, salivary glands, tongue, and palate. Oral cancer has an incidence rate of 3% of all 
other cancers or around 54,000 new cases in the United States in 2022. Signs and symptoms 
of oral cancer are pain or irritation in the mouth and throat, white or red patches or lesions 
in the mouth, difficulty swallowing, chewing and speaking, swelling of the jaw or neck, 
persistent bad odour in the oral cavity, voice changes, drastic weight loss and persistent 
pain in the mouth or jaw. Some of the risk factors for oral cancer are smoking, alcohol 
consumption, viral infections such as HPV, age, excessive sun exposure, malnutrition and 
genetics 7.  
 Based on Statistische Bundesamt Germany has 84.4 million people and is a developed 
nation. By 2023, there will be 12.9 million foreign residents in Germany from several 
countries. Indonesia is one of several countries represented in Germany. Indonesians live 
in Germany for work, education (undergraduate, master, and PhD programme), and 
marriage to Germans. The Indonesian community in Germany is large and scattered, 
notably in Hannover. Germany leads oral health care with its comprehensive dental 
services, advanced technology, and competent dentists.  
 The barriers in access to the health care system affect a certain part of patients 
depending on insurance status, patient age, residence, city population and cost of treatment8.  
Another study found that costs (82.6%), language (82.2%), and a convoluted health care 
system (74.1%) were the most barriers to dental treatment 9.  
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 Germany divides insurance into public and private. Public insurance covers basic 
dental care, whereas private covers more. Most of Germany dentists accept public 
insurance, but 10% accept private. Human resources are limited in the nation. German 
dentists differ significantly between rural and urban areas. Young dentists appreciate cities 
for their usability10. Dental care appointments are long due to dentist shortages. West 
Germany waited 3.3 days, while East Germany waited 6.6 – 10 days 8. Dental care in 
Germany is expensive, which may hurt low-income people. International patients who don't 
understand German have fewer interactions and less information.  
 As an effort to prevent the above oral diseases, it is necessary to detect the prevalence 
of these diseases early by communicating, intervening and educating so that the severity of 
the disease can be prevented. Relevant health policy is needed to reduce the barriers to, and 
consequently increase oral health. 
 Regarding actions to overcome oral and dental problems, the most common is to take 
medication either to a doctor or independently, while other treatments such as fillings, tartar 
cleaning and tooth extraction are still low in percentage, so there is a need for continuous 
education regarding personalised dental care. 

2 Methodology 
The first thing Observation of places or Muslim communities in 2 cities, namely Frankfurt 
and Hannover, Germany. Communication and Forum Group Discussion with relevant 
parties, namely partner leaders in Frankfurt and Hannover. Preparation of Community 
Service Questionnaires related to Identity (gender, age and education), Physical activity (4 
questions), Life Style (7 questions), oral hygiene (4 questions) and oral cavity problems (2 
questions). Distribution of questionnaire links as many as 30 samples. Conduct validity and 
reliability tests. The validity test in this study used Pearson Correlation and the reliability 
test using Cronbach's Alpha analysis. As a result of the validity test, it can be said that all 
questionnaire items are valid because r count is greater than r table, meanwhile the 
reliability test results can be declared reliable because the cronbach alfa value is more than 
0.6 (0.832) 
 Implementation Stage. Oral health information will be delivered offline in Hannover 
and Frankfurt. Before taking out the questionnaire, participants signed an informed 
permission form stating that they were willing to offer information under real-world 
situations and without compulsion from anyone, and that the data results might be utilized 
as appropriate. This study used a self-assessment questionnaire provided using Microsoft 
Forms, with a completion time of 3 minutes. The questionnaire data were collected and 
descriptively examined, with factor analysis performed. Principal Component Analysis 
(PCA). PCA was conducted to identify the principal components that explain the maximum 
variance in the dataset. The steps involved in PCA are as follows: 
1. Correlation Matrix: A correlation matrix was computed to understand the 

relationships between the variables. 
2. Eigenvalues and Eigenvectors: Eigenvalues and eigenvectors of the correlation matrix 

were calculated. The eigenvalues indicate the amount of variance explained by each 
principal component. 

3. Selection of Principal Components: Principal components with eigenvalues greater 
than 1 were selected for further analysis, as they explain a significant amount of the 
total variance. 

4. Factor Loadings: The factor loadings were obtained by projecting the original 
variables onto the principal components. These loadings indicate the contribution of 
each variable to the principal components. 
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5. Rotation: Varimax rotation was applied to achieve a simpler and more interpretable 
structure. 

3 Results and Discussion 
The number of respondents in this study were 64. The total questionnaire score is 17 items. 
The means and standard deviations for each variable are summarized below. 
 

Table 1. Means and Standard Deviation for each variable 
Variables Means Standard Deviation 
Score (1) 0.625000 0.487950 
Score (2) 0.984375 0.983873 
Score (3) 0.890625 0.314576 
Score (4) 1.937500 1.245627 
Score (5) 0.140625 0.350382 
Score (6) 0.343750 0.946485 
Score (7) 0.343750 1.011344 
Score (8) 0.093750 0.293785 
Score (9) 0.125000 0.454257 
Score (10) 0.250000 0.872872 
Score (11) 0.156250 0.365963 
Score (12) 1.984375 0.745190 
Score (13) 0.515625 0.503706 
Score (14) 1.375000 1.315355 
Score (15) 0.812500 0.774084 
Score (16) 0.843750 0.365963 
Score (17) 0.843750 0.365963 

 
The correlation for each variable is presented in Figure 1. 

 
Fig. 1. Coefficient Corelation 
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3.1 The PCA Factors 

The six factors considered as explaines below, are calculated based on the eigenvalues and 
its eigenvectors, presented in Table 1,  while the factors loading (see Figure 2) are provided 
insights into how each variable contributed to the identified factors. For instance, score (8) 
and score (10) had high loadings on Factor 1, indicating their significant role in this principal 
component. Score 5,6 and 7 had high influence on Factor 2 ( more than or equal 0.50) 
 

 
Fig. 2. The six factors influenced by some variables 
 
3.2 Rotated Matrix 

The rotated matrix using Varimax rotation is a crucial step in Principal Component 
Analysis (PCA) to make the output more interpretable. Varimax rotation aims to maximize 
the variance of squared loadings of a factor across variables, which simplifies the 
understanding of the underlying structure by highlighting the strongest relationships 
between variables and factors. Let us analyze the rotated loadings of key variables across 
the six significant factors identified: 
Factor 1 
Significant Variables: Score 8, 9, and 10 

• Description: Factor 1 shows strong positive loadings for Score (8), (9), and  (10), 
indicating that these variables are highly correlated with this factor. This suggests 
that the underlying component represented by Factor 1 is predominantly 
influenced by these variables, which might relate to a specific behavioral aspect 
of oral health. 

Factor 2 
• Significant Variables: Score 13, 14, and 15 
• Description: Factor 2 has high loadings for Score (13), (14), and (15). These 

variables contribute significantly to this factor, which could reflect another 
dimension of oral health behavior, possibly related to social or environmental 
influences. 

Factor 3 
• Significant Variables: Score 5, 6, and 7 

      

BIO Web of Conferences 137, 02009 (2024)

ICBCD 2024
https://doi.org/10.1051/bioconf/202413702009

5



 

 

• Description: Factor 3's high loadings indicate that Score (5), (6), and (7) are also 
important here, but with negative correlations, suggesting an inverse relationship 
or different behavioral aspect influencing oral health. 

Factor 4 
• Significant Variables: Score  16 and 17 
• Description: Factor 4 shows very high loadings for Score (16) and (17), which 

are nearly perfect. This indicates these variables are almost entirely defined by this 
factor, representing a unique and distinct component within the dataset. 

Factor 5 
• Significant Variables: Score 1 and 2 
• Description: Factor 5 is strongly associated with Score (1) and (2), suggesting 

these variables play a significant role in the behaviors or conditions represented 
by this factor. 

Factor 6 
• Significant Variables: Score 3 and 4 
• Description: Factor 6 has high loadings for Score 3 and 4, indicating these 

variables are key contributors. This factor may represent another unique aspect 
of oral health behavior or a related condition. All of these description is clearly 
seen in Figure 3. 

 
 

 
 

Fig. 3.  Rotated Factor Loadings (Varimax) 
 

 The insights gained from this PCA are valuable for informing future research and public 
health initiatives. Researchers can build on these findings to explore the causal relationships 
between identified factors and oral health outcomes. Additionally, further studies can 
investigate the impact of interventions targeting these key factors to evaluate their 
effectiveness in improving oral health.  
 The rotated factor loadings using Varimax rotation provided a clearer interpretation of 
the data, highlighting distinct behavioral and environmental influences. For instance, 
variables with high loadings on specific factors may represent different dimensions of oral 
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health, such as routine hygiene practices (brushing, dental check-up etc), socio-economic 
conditions (education level) , and personal habits (sugary food, drink alcohol etc). 
 The results of the survey analysed population factors related to gender, education and 
age (Table 2). The respondents in the study were more women than men with a majority of 
undergraduate education and an average age of 21-30 years. 
 

Table 2. Characteristic of population 
Population  n % 
Gender   
Male 18 28 
Female 46 72*    
Education   
High School 15 23 
Diploma 5 8 
Undergraduate 35 55* 
Master 8 13 
Doctor 1 2    
Range of alter   
15-20 6 9 
21-25 25 39* 
26-30 12 19 
31-35 4 6 
36-40 4 6 
41-45 4 6 
46-50 4 6 
51-55 1 2 
56-60 2 3 
61-65 0 0 
66-70 1 2 
76-80 1 2 

 
3.3 Diet and Physical Activities 

Based on the table 2, the Moslem population is predominantly 72% female and the male 
population is 27%. Males and females have different oral disease rates. A review found that 
men are more prone than women to overlook their oral health, have lower oral hygiene, and 
had greater incidences of periodontal disease, oral cancer, and dental trauma. Women also 
had better oral health behaviors, literacy, and attitudes about dental appointments than men. 
These findings may not apply generally because race, ethnicity, and socioeconomic position 
might also affect oral health disparities 11 
 In this survey, the majority of the population was aged 21-25 and then 26-30 years old, 
including the working-age population (Figure 2).  Age plays a significant role in oral health, 
as older adults are more likely to experience oral health problems due to physiological 
changes and increased prevalence of chronic diseases. The Age distribution of a population 
is typically divided into three broad age groups Children and young adolescents (under 15 
years old), Working-age population (15-64 years old) and Elderly population (65 years and 
older). Indonesia's population increased through 2021, especially at 25-64, 5-14, and 15-24 
(United Nations, World Population Prospects, 2022). WHO terms this the working age 
population. The world population aged 25-64 tends to be steady in 2040-2100, while ages 
under 25 come up and ages over 65 increase, as does the Indonesian population 12. 
 The table 1 showed, the most common level of education is bachelor's degree followed 
by high school and master's degree. Almost the entire research population falls into the high-
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level education category (69%) and the remaining 31% fall into the middle education level 
education. Educational levels were low, medium, or high. A low educational level included 
subjects who had never attended school or completed basic school. Medium education 
includes secondary school graduates and vocational trainees. A high level included degree- 
or post-graduate-level subjects 13. Oral health knowledge is associated with the individual 
subject’s educational level. But oral health knowledge is not necessarily reflected in the 
practice of healthy habits. 
 In the results of the study, it was found that the number of people who did sports activities 
was 62% with a frequency of 1-2 once per week. Based on previous research showed there 
are correlation between dental and oral condition toward physical fitness, body balance, 
cardiorespiratory function and also cognitive function. Regular physical activity has been 
found to be potentially protective against some oral health correlates, such as dental caries, 
gingival bleeding, tooth movement, and missing tooth 14. Additionally, maintaining oral 
health and function is essential for healthy ageing, as oral health affects systemic health, 
cognitive health, and psychological health. There is evidence that oral function training 
programs can improve physical performance in older adults. For example, a study found that 
an oral function training program improved biting force, swallowing ability, and salivary 
flow rate in older people, particularly those with ≥20 teeth remaining 15. The oral conditions 
that strongly affect the physical strength were malocclusion and periodontal disease, whereas 
endodontic disease alone was reported not associated with poor physical performance16. 
 
3.4 Consume sugary food/drinks 

Based on the Figure 4 can explained that 89% population consume sugary foods or drink 1-
2 once per week.Consuming sugary foods frequently can increase the risk of oral health 
problems, particularly dental caries. The frequency of consumption of sugary foods and 
drinks is associated with an increased risk of dental caries, especially in children 17.The World 
Health Organization (WHO) recommends limiting free sugars intake to less than 10% of total 
energy intake and ideally to less than 5% to minimize the risk of dental caries18. 
 

 
Fig. 4. Distribution of Population based on times of consume sugary foods 

 
3.5 Environment/Lifestyle 

3.5.1 Smoke habits and drinking alcohol 

According to the figure below, 86% of the population does not smoke and 91% do not 
consume alcohol. In the previous study concluded the association with health behavior, the 
unmet dental care needs of current smokers were found to be 1.49-fold higher than those of 
nonsmokers, and alcohol intake was found to be negatively associated with unmet dental care 
needs19. 
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Fig. 5. Distribution of Population based on smoking and drink alcohol 

3.6. Oral Hygiene Habits 
3.6.1 Tooth Brushing  

Based on a Figure 6,  the toothbrushing habits of the muslim population in germany, it was 
found that 73.4% of students brushed their teeth twice a day, and 26.6% brushed their teeth 
once a day. As many as 1.5 % of people never brushed their teeth. Dentists recommend 
brushing teeth at least twice daily to maintain healthy teeth and mouth 20. Brushing the teeth 
is recommended in the morning, 30 minutes after eating, and before bedtime. Brushing the 
teeth after eating helps to remove food residue from the tooth surface and prevents plaque 
buildup and before going to bed at night attempts to prevent the interaction of bacteria and 
food residue that remains attached due to a decrease in saliva production during sleep, 
preventing the oral cavity from being naturally cleaned 21. Regarding the pattern of dental 
care habits such as brushing teeth, based on Riskesdas 2018, around 94.91% have brushed 
their teeth every day, but related to toothbrushing behaviour and the correct time to brush 
their teeth, the percentage is still low, which is around 5.97% in Daerah Istimewa Yogyakarta 
(DIY)1. 

 
 

Fig. 6. Distribution of population based on frequency brushing teeth 
 

3..6.2 Dental check-up  

Based on Figures 7, it can be said that 52% of Muslims in Germany have regular dental 
check-ups, 36% every 6-12 months, 17.2% more than 1-2 years and asked 6% who have 
check-ups less than 6 months. It is generally recommended that adults visit the dentist at least 
once every six months for routine dental checkups and cleanings. However, the frequency of 
dental checkups can vary depending on individual factors such as lifestyle, oral hygiene 
habits, biology, and access to dental care. If you have a history of dental problems or are at a 
higher risk for dental issues (e.g., smoking and diabetes) your dentist may recommend more 
frequent visits. Children should also visit the dentist regularly, with their first dental 
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appointment recommended as soon as possible to get used to the dental environment and 
assess potential future issues. After the initial visit, children should have regular checkups 
every six months 22. 

 

 
Fig. 7. Distribution of population based on dental check-ups 
 
3.6.3 Dental treatment  

Based on the picture below, it is said that most of the population has done routine dental care, 
1-2 types of treatment one of which is filling and cleaning tartar.  

 

 
Fig. 8. Amount of dental treatment 

 
3.7 Oral Symptoms 

Based on the figure below, almost 84.4 % has complain of teeth (oral disease). The most of 
complaint is dental caries, gum bleeding and tartar. Dental caries is a major public health 
problem globally and is the most widespread noncommunicable disease (NCD). It is also the 
most prevalent condition included in the 2015 Global Burden of Disease Study, ranking first 
for decay of permanent teeth (2.3 billion people) and 12th for deciduous teeth (560 million 
children). Estimated prevalence of untreated caries of permanent teeth in people over five 
years of age is 28.7%, translating into 526 million cases 23. Gum Bleeding also known 
gingivitis is the inflammation of the gums, typically caused by a bacterial infection due to 
plaque overgrowth. It is a mild form of gum disease that can cause irritation, redness, and 
swelling of the gums. Gingivitis can lead to more serious gum disease, such as periodontitis, 
if left untreated 24. 
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Fig.9. Amount of complaints of teeth and mouth 
 

 The prevalence of gingivitis worldwide is high, with over 90% of the world's population 
having chronic gingivitis to some degree. Gingivitis is generally regarded as a mild condition 
that does not directly lead to tooth loss or periodontitis unless the individual is susceptible to 
periodontitis. However, it is essential to address gingivitis as it can progress to periodontitis, 
which can lead to tooth loss and other health issues 6. 

4 Conclusion 
The report concluded that 69% of 21–30-year-old Indonesians in Germany were highly 
educated. In terms of lifestyle, 89% drink sweetened beverages 1-2 times a week and 91% 
and 86% rarely drink or smoke. 73% for German Muslims brush twice a day, and 52% 
frequent a dentist for periodontal and dental cleaning. 84.4% of cases reported bleeding teeth 
and gums. The majority of respondents complained about dental and oral problems. showing 
the importance of regular dental care and exams. 
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