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Abstract. Crowded teeth could present a challenge in maintaining oral hygiene 

through brushing, as it is difficult to remove food debris in the interdental area, 

causing plaque accumulation and calculus formation, which leads to caries and 

gingivitis, or even destruction of the supporting tissue, which leads to tooth mobility. 

This study aims to determine the relationship of crowded teeth and oral hygiene 

among the urban population in Medan. This research is an analytic study with a cross-

sectional design. The samples of this research consists of 100 adolescents in Medan. 

Based on the examination result of 100 subjects, 50 subjects with normal tooth 

arrangement, and 50 subjects with crowded teeth. This information was determined by 

examination of the dental condition and Oral Hygiene Index Simplified (OHI-S) 

measurement. The examination was performed by placing the explorer on 1/3 incisal 

or occlusal area and gently moving it to the 1/3 gingival or cervical area on a specific 

tooth. The results of the study were tested with the Chi-square test. The result shows 

that subjects with normal tooth arrangement present average OHI-S score of 0.66 

which is categorized as good oral hygiene. Subjects with a crowded dentition exhibit 

an average OHI-S score of 1.33 which was categorized as moderate oral hygiene. The 

findings of this research reveal that there is a significant correlation between of 

crowded teeth and oral hygiene among adolescents in Medan. Abnormal tooth 

arrangement influences the condition of oral hygiene among adolescents.  

 

Keyword: crowding, oral hygiene, adolescents 

 

 

1. Introduction  

Occlusion was defined as the change in the relationship between the maxillary and mandibular tooth 

surface during mandibular jaw movement which ends in total contact with the teeth in both jaws. 

Occlusion is due to the interaction of several factors such as dental, skeletal, and muscular system.[1-

3] Malocclusion is the deviation from normal occlusion.[1,2] Malocclusion is considered as a major 

problem in oral health care because it occupies the third position right after dental caries and 

periodontal disease.[1-4] 

 Crowded teeth is a condition where the teeth are in abnormal positions.[5] Sometimes, 

crowded teeth cause problems to the patients. Tooth brushing is difficult to practice in conditions like 

crowded teeth, because areas such as interdental are difficult to access by the tooth brush which leads 

to plaque accumulation and calculus formation. Plaque and calculus will cause caries and gingivitis or 

even further destruction of periodontal tissue which cause tooth mobility.[4-8] 

 Based on the research done by Beaglehole et al. in 2009 stated there is a significant difference 

in assessability and utilization of oral health services between the urban and rural area in both 
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developing nor advanced country. Rural and urban areas have the difference in knowledge and 

awareness towards preventive oral health management such as regular visits to the dentist. North 

Sumatra province is the biggest province in the west coast of Indonesia. Medan is the capital of North 

Sumatra which was also categorized as one of the metropolitan city in Indonesia. Medical health care 

especially dental health is easily accessible in the city of Medan as it holds the status of an urban city 

because private dental clinics, dental specialists, and dental hospitals can be easily located. 

 Based on the research conducted by Oktavia Dewi in 2007, the percentage of malocclusion in 

high school adolescents in Medan is 60.5%. Malocclusion in the lower anterior region was the highest 

percentage 41.89% whereas 30.75% in the upper anterior region.[9] Research conducted by Rosihan in 

2014 stated that the incidence of malocclusion based on gender among adolescents in Pondok 

Pesantren Darul Hijrah Maertapura were 72% with severe malocclusion in male adolescents whereas 

56% with mild malocclusion in the female adolescents.[4] 

 Based on research conducted by Altrainy 2013 in the study program of dentistry in University 

of Sam Ratulangi found that crowded teeth was 52.95% on one arch in girls and 42.05% in boys 

whereas 69.56% on both arches in girls and 30.45% in boys.[5] Asmawati in 2014 conducted research 

on high school students of PAB 5 Patumbak and found that 14 students were diagnosed with the 

crowded teeth. Based on this research, plaque accumulation is more likely to happen in the crowded 

teeth as there are some areas which are difficult to be accessed by tooth brushing method.[7] 

 Based on this fact, the author was interested to conduct further on the relationship between 

oral hygiene and crowded teeth among adolescents in Medan as there were still few studies done 

regarding the crowded teeth with oral hygiene status. This research is carried out in urban population 

in Medan because the author categorized the urban popualtion has the abitily to understand the 

importance of maintaining health care including oral health. 

 

 

2. Methods and Materials 

This research is an analytical research with cross sectional design. The population from this research 

was randomly selected from all the students in government high school Medan. The reason behind 

using the samples from government high school Medan is that the social economy condition in 

government school is more heterogenous compared to private schools. 

 Samples of this research are those who fulfill the inclusion and exclusion criteria. Total 

samples are obtain by calculation. The inclusion criteria for the sample of this research: permanent 

dentition, no history of facial trauma, during orthodontic treatment or none, no smoking habits (at least 

six months from this research). 

 The technique used in obtaining samples was simple random sampling. Total samples consists 

of 100 samples where 50 samples with normal tooth position as a control group and the remaining 50 

samples with crowded teeth. This research obtained the approval from ethical commissions from the 

medical faculty of University of North Sumatera. Clinical examination is carried out with mouth 

mirror to examine whether the students have crowded teeth or not. Oral hygiene examination was 

performed using the OHI-S method shown in figure 1 by measuring debris and calculus index using 

mouth mirror and explorer on the specific surface of the tooth such as the buccal surface of tooth 16 

and 26, the labial surface of tooth 11 and 31, the lingual surface of tooth 36 and 46. The examination 

was carried out by placing the explorer on the 1/3 incisal or occlusal surface and then move towards 

1/3 gingival or cervical.[11-13] 
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Figure 1. Debris Index Criteria 

0  =  no debris or stain. 

1 = debris covering not more than 1/3 

surface of tooth or stain without debris 

covering the tooth 

2 = debris covering more than 1/3 

surface of tooth but less than 2/3 surface 

of tooth   

3 = debris covering more than 2/3 

surface of tooth 

 

3. Results  

Total subjects of this research are 100 students which consist of 50 subjects with normal tooth 

positions and remaining 50 subjects with crowded teeth. Students that make up the subjects are chosen 

from class 10-12 of the government high school Medan. Distribution of subjects in this research was 

shown in Table 1. 

 

Table 1. Distribution of students in government high school Medan with normal and crowded 

teeth 

 

 

Table 1 shows that distribution of subjects in government high school Medan with normal 

position and crowded teeth. Based on the sampling method, proportioned stratified sampling, 100 

samples were needed in this research where 50 samples with normal tooth position as the control 

group and the remaining 50 samples with crowded teeth. Observation of general malocclusion features 

was made to determine whether the subject possess normal or crowded teeth. Clinical examination 

was carried out by the operator using the mouth mirror. Photos of the oral cavity of the patients was 

taken as proof of clinical examination. Based on results of the examination on 100 samples, 50 

samples had normal tooth arrangement whereas the remaining 50 samples had crowded teeth. 

 Tooth status 

Normal 

 

Crowded 

N % N % 

 

Male 27 54 23 46 

Female 23 46 27 54 

Total 50 100 50 100 
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Distribution based on gender with normal tooth arrangement was 54% (27 subjects) of male and 46% 

(23 subjects) of female. Distribution based on gender with crowded teeth was 46% (23 subjects) of 

male and 54% (27 subjects) of female. Distribution of subjects with normal and crowded teeth based 

on gender shown in figure 2. 

 

 
Figure 2. Distribution of normal and crowded teeth based on gender among 

         students in government high school Medan.  

 

Figure 3 shows that distribution of crowded teeth location among students in government high 

school Medan. Crowded teeth mostly located in both arches which made up 46% (23 subjects). 

Crowded teeth only in lower jaw was found to be 18% (9 subjects) whereas crowded teeth only in 

upper jaw was the least to be found which is 16%  (8 subjects). 
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        Figure 3. Distribution of crowded teeth location among students in government high  

 school Medan. 

 

Besides observing the tooth position, this research also examines the oral hygiene status of the 

subjects. Furthermore, oral hygiene examination of the samples was measured using the OHI-S 

method by measuring the debris and calculus index using mouth mirror on the specific surface of the 

tooth such as the buccal surface of tooth 16 and 26, the labial surface of tooth 11 and 31, the lingual 

surface of tooth 36 and 46. The examination was carried out by placing the explorer on the 1/3 incisal 

or occlusal area of the tooth and moves towards 1/3 gingival or cervical. The score of debris and 

calculus index were recorded on the examination sheet. The average score of OHI-S and oral hygiene 

status of subjects with normal or crowded teeth can be seen in table 2. 

 

Table 2. Average OHI-S Score and Oral Hygiene Status of students in government high 

school Medan with normal and crowded teeth. 

 

Tooth Status 

 

N 

 

Average OHIS score 

 

Category Status 

Oral Hygiene 

Normal 50 0,66 Good 

Crowded 50 1,33 Moderate 
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Table 2 shows that the average OHI-S score and oral hygiene status of students in government 

high school Medan with normal or crowded teeth. The average OHI-S score in normal tooth 

arrangement was obtained by adding the total OHI-S score of students with normal tooth arrangement 

and then divided by total number of students with normal tooth arrangement. The average OHI-S score 

in crowded teeth was obtained by adding the total OHI-S score of students with crowded teeth and 

then divided by the total number of students with crowded teeth. OHI-S score was obtained by adding 

the plaque and calculus index on every specific area of the tooth. Plaque index was calculated by 

adding the plaque score on the buccal surface of tooth 16 and 26, the labial surface of tooth 11 and 31, 

the lingual surface of tooth 36 and 46 and then divided by six. Calculus index were obtained by adding 

the calculus score on the buccal surface of tooth 16 and 26, the labial surface of tooth 11 and 31, the 

lingual surface of tooth 36 and 46 and then divided by six. 

After obtaining the OHI-S score, oral hygiene status of the samples was categorized. Score for 

good category (0.0-1.2), moderate category (1.3-3.0) and severe category (3.1-6.0). Table 2 shows that 

students with normal tooth arrangement had an average OHI-S score of 0.66 and was categorized as 

good oral hygiene status. Students with crowded teeth had an average OHI-S score of 1.33 and was 

categorized as moderate oral hygiene status. Observation result of normal or crowded teeth and oral 

hygiene status were analyzed using chi square test. Chi square test was used to identify whether there 

is a relationship between crowded teeth and oral hygiene status among the samples. Results of Chi 

square test are as shown in table 3. 

Table 3. Chi square test results 

Tooth Status N Average OHI-S score Statistic Results 

Normal 50 0,66 0,004  

Crowded 50 1,33 

 

Based on the above table, chi-square test shows that significant value of 0.004. This result shows that 

significant value of 0.004<0.05, which means that null hyphotesis is rejected. Based on this statistical 

analysis, it can be concluded that there is a relationship between the two variables. This shows that 

there is a relationship between crowded teeth and oral hygiene status among the students government 

high school Medan. 

 

4. Discussion  

Crowded teeth is a condition which tooth are not in the normal arrangement. Crowded teeth seldom 

occurs in deciduous dentition. Condition such as crowded teeth often be seen in permanent 

dentition.[5] Crowded teeth happens when there is a disharmony between available basal arch length 

and arch length needed for good arrangement of tooth.[24] Condition such as crowded teeth possesses 

problems to the patient. Crowded teeth is difficult to be access with tooth brushing because food 

debris in interdental region is difficult to access with tooth brush which leads to plaque accumulation 

dan calculus formation. This will further cause dental caries and gingivitis or even further destruction 

of periodontal tissue which leads to tooth mobility.[5-8,15-16] 
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The aim of this research is to examine the relationship between crowded teeth and oral 

hygiene among urban population in Medan in 2016. This research was conducted by observing the 

form of occlusions from the samples. Besides that, oral hygiene examination of the samples was 

measured using the OHI-S method by adding debris and calculus index of the tooth measured. Debris 

index was obtained by adding the debris score on the buccal surface of tooth 16 and 26, the labial 

surface of tooth 11 and 31, lingual surface of tooth 36 and 46 and divided by six. Calculus index was 

obtained by adding the calculus score on the buccal surface of tooth 16 and 26, the labial surface of 

tooth 11 and 31, the lingual surface of tooth 36 and 46 and divided by six. After obtaining the OHI-S 

score, oral hygiene status of the samples was categorized. Score for mild category (0.0-1.2), moderate 

category (1.3-3.0) and severe category (3.1-6.0).[20-22] 

Based on the results of this research, students diagnosed with crowded teeth were 46% (23 

samples) of male and 54% (27 samples) of females. Crowded teeth in both arches were found 46% (23 

samples). This results agrees with the findings by Altriany (2013) in study program of Faculty of 

Dentistry in University of Sam Ratulangi which stated that crowded teeth happens more often in both 

arches. [5] Research conducted by Vishwas stated that crowded teeth are more likely to happen in 

female compared to male.[6] 

This research also shows that students with normal tooth arrangement have average OHI-S score of 

0.66 and categorized as good oral hygiene status. Students with crowded teeth have average OHI-S 

score of 1.33 and categorized as moderate oral hygiene status. This results of this research were in line 

with the findings by Asmawati in 2014 of the students of SMP PAB 5 Patumbak. Based on that 

research stated that the occurrence of plaque accumulation were more likely in crowded teeth as there 

are areas in oral cavity which are difficult to be accessed by tooth brushing.[7] The results of this 

study were supported by the findings of Altriany which stated that most of the subjects with crowded 

teeth in both arches (66.67%) have moderate oral hygiene.[5] 

Moderate oral hygiene status in subjects with crowded teeth were caused by difficulty in 

maintaining oral hygiene. The results of this study were in line with the findings of Rosihan which 

stated that the characteristics of malocclusion especially crowded teeth cause trapping of food debris 

between the teeth which makes it difficult during tooth brushing and this condition was worsen when 

the food debris was accumulated by bacteria and turns to plaque which were more difficult to get 

rid.[4] 

Based on the chi-square results, it can be concluded that there was a relationship between both 

study variables. The results showed that there was a relationship between the crowded teeth and oral 

hygiene status among students in the government high school in Medan. This results were supported 

by the findings by Altrainy which stated that crowded teeth may be causing problems to the patient. 

Crowded teeth were difficult to clean by tooth brushing because areas such as interdental in crowded 

teeth were difficult to be access by tooth brush which leads to plaque accumulation and calculus 

formation. Plaque and calculus can trigger the incidence of caries.[5] This is also supported by the 

findings of Jennifer which stated that subjects with crowded teeth on both arches possess higher 

DMFT (decay, missing, filling tooth) score.[8] 

Continuous motivation and instruction were very much needed on high school students 

especially those with crowded teeth because the results of the research showed that crowded teeth 

condition possesses moderate oral hygiene status. Oral hygiene can be maintained by tooth brushing, 

tissue stimulation, hydrotherapy and other procedure which helps to maintain oral health.[19,29,30] 

Students with crowded teeth were supposed to maintain their oral hygiene with the combination of 

three techniques such as correct method of tooth brushing, usage of mouthwash and 

flossing.[26,29,30] Flossing is recommended as it can access areas which are inaccessible by tooth 

brush. This method is beneficial to reach the areas of crowded teeth which are inaccessible by tooth 

brush.[30] 

Besides maintaining oral hygiene with different methods, orthodontic treatment is the best 

way to overcome crowded teeth. Correct orthodontic treatment can restore crowded teeth into their 

normal arrangement.[2,24] Plaque control can be easily carried out when the tooth are in their normal 
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position in the arch. Normal teeth arrangement permits the tooth brush to reach every surface of the 

tooth in order to eliminate all the plaque and calculus.[7] 

Regular maintenance of oral hygiene is very much needed by attending regular dental check up 

minimum once every six months. Regular dental check up are able to achieve early diagnosis. 

Inaccessible plaque and calculus during in home plaque control can be eliminated by regular scaling 

procedure and favourable for subjects with normal or crowded teeth to maintain optimal oral 

hygiene.[25] From this study, we found that crowded teeth were correlated with oral hygiene and it 

plays important role in motivation for the subjects with crowded teeth to maintain their oral hygiene 

and to pursuit orthodontic treatment to restore normal tooth arrangement in order to manage their oral 

hygiene easily. 

 

5. Conclusion 

This study shows significant correlations between the crowded teeth and oral hygiene among the urban 

population in Medan. 
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