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Abstract. Older age is a major risk factor for diseases of the teeth and mouth and dementia. 
Diseases of the teeth and mouth can lead to tooth loss. The use of removable dentures can help 
the elderly to replace lost teeth; therefore, dentures are expected to improve the masticatory 
function, quality of life, and psychological status of the elderly. The aim of this study was to 
analyze the effects of removable denture usage on the improvement of the psychological status, 
quality of life, and masticatory function of elderly people. The data was obtained from 30 
respondents. The patients answered questionnaires before they used the dentures, 2 weeks after 
they began using dentures, and 2 months after they started wearing dentures. Four different 
questionnaires were used: EuroQol Five Dimensions questionnaire (EQ-5D) and Geriatric 
Depression Scale (GDS), to measure psychological status; a mastication questionnaire to 
measure masticatory function; and a validated quality of life questionnaire. Based on the 
results of this study, it is clear that after 2 months of denture usage, removable dentures in the 
elderly can significantly improve their quality of life, masticatory function, and psychological 
status(p<0.05). 

1. Introduction 
The aging population continues to increase over time; this is the case globally, including in Indonesia. 
In 1971, the elderly population in Indonesia reached 5.3 million; in 1990, the elderly population 
increased to 11.3 million; and it is estimated to reach 28.8 million in 2020. Age is a major risk factor 
for diseases of the teeth and mouth, plus dementia. Dental and oral diseases maybe associated with 
dementia. From the above explanation, it is clear that many dependencies and costs are higher in 
people with dementia, and there is no treatment for the disease of dementia [1]. This is correlated by 
previous study that shown there were large differences appeared in dementia prevalence between 
elderly in urban (3%) and rural sites (7-16%) which related to their education level in general [2]. 
Improving oral health, psychological status, and the quality of life of the elderly can be done so that 
the risk of dementia can be decreased in elderly individuals. According to the World Health 
Organization, improving oral health will improve quality of life. In Indonesia, only 41% of the elderly 
have good oral and dental health [1]. 
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Dental and oral diseases are usually caused by caries and periodontal disease. Two of these 
conditions cause problems in the quality of life [3]. Saintrain et al. found that 84.7% of the elderly in 
Brazil had visited a dentist for dental extractions. Most of them (81.9%) complained of difficulty in 
eating and decreased socialization when they had tooth loss. Loss of teeth can lead to decreased 
quality of life, especially those teeth that cause a loss of chewing function and worsened appearance 
[3]. Previous study found that individuals who have less than 10 teeth run the risk of dementia 
threefold. Less education leads to less dental health education about maintaining oral health, thereby 
increasing caries, periodontal disease, and dementia. The masticatory function is reduced so that there 
is a reduced intake of nutrients, which causes dementia. Foods with high folate and cobalamin levels, 
such as green vegetables, nuts, meat, and others are difficult to digest with dental and oral diseases [4]. 

Good oral hygiene should be accompanied by the absence of facial pain and leads to the ability to 
chew and digest food properly. Good oral hygiene also improves communication, speaking, and 
expression, increasing social factors. Therefore, by increasing the masticatory function and oral health, 
mental health and the quality of life can be improved in old age. This study analyzed whether using 
removable dentures improved the quality of life, masticatory function, and psychological status of an 
older person. The use of dentures can have a positive impact on oral health. 

 
2. Materials and Methods 
This study was a clinical trial with 30 subjects. The subjects were edentulous patients 60 years old and 
above who were attending the Prosthodontics Clinic at the Universitas Indonesia Teaching Hospital in 
Jakarta. They had more than 10 missing teeth and used dentures, undergone clinical examinations, and 
answered the questionnaire for psychological factors. The study’s design used repeated measurements; 
each subject completed a series of tests at baseline and at follow-up sessions that were 1 and 2 months 
after using dentures. The inclusion criteria were men or women ≥60 years old, who were willing to 
have denture treatment, were able to communicate with people, and were missing more than 10 teeth 
with the loss of occlusion. 

The exclusion criteria were people who had a severe systemic illness, cardiovascular diseases, 
diabetes mellitus, and neurological illnesses or psychiatric disorders that could cause cognitive deficits 
and mood disorders. Screening took place once the subjects had consented to take part in the study. 
The screening procedure involved obtaining information about the current and past health of the 
subject and indicated whether there was a medical reason for why they should not complete the study. 
The subjects were also asked questions relating to the exclusion criteria outlined above. Screening 
criteria was generally assessed by self-report; however, any advice from the dentist or any other 
healthcare staff involved in the recruitment for this study was also taken into account. 

The subject’s scores on cognitive tests were assessed. These tests are used as markers for 
neurological decline because they are sensitive to changes in cognitive function. These tests took up to 
30 minutes to complete in total. The tests used to assess the cognitive functions of the subjects were as 
follows: a questionnaire for psychological factors (EQ-5D, and the GDS); the Quality of Masticatory 
Function; and the Quality of Life. All of the data will be subjected to standard parametric statistical 
analyses using SPSS V.20. The general linear model repeated measures analysis will be employed. 
The subjects were examined three times: first, before using the denture; second, 30 days after inserting 
the denture; and third, 60 days after insertion. The study was approved by the Ethical Committee 
Faculty of Dentistry at Universitas Indonesia. 
 
3. Results and Discussion 
3.1 Results 
The ethical commission of the Faculty of Dentistry at Universitas Indonesia approved this study. 
Thirty elderly subjects answered the questionnaires. The subjects received denture treatment and then 
used dentures (Table 1). Most of the subjects were women 60-70 years old who were using partial 
removable dentures. The education level of the subjects varied from elementary education to 
university graduates, but most of them had high school degrees. Table 2 shows that the use of dentures 
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after the third examination showed significance (p ≤ 0.000) in terms of the GD. It also shows that the 
use of dentures after the third meeting had significant results (p ≤ 0.000) on the subject of health 
conditions. The results showed that after the third visit, the use of dentures had significant results (p ≤ 
0.000) on the subject’s mastication ability. Further analysis showed that after the third meeting, the use 
of dentures had significant results (p ≤ 0.000) on the patient’s quality of life. 

 
Table 1. Characteristics of the study subjects 

Characteristics n % 
Sex 
Men 

Women 

 
18 
22 

 
45 
55 

Education 
Elementary 

Junior High School 
Senior High School 

University 

 
8 

10 
17 
5 

 
20 
25 

42.5 
12.5 

Age 
60-70 years old 
>70 years old 

 
26 
14 

 
65 
35 

Type of Denture 
Removable partial denture 

Full denture/Single complete denture 

 
27 
13 

 
67.5 
32.5 

 
 
Table 2. Analysis of the GDS, Health Condition, and their effects 
on the psychological status of the patient 

 Mean±SD p-value 
GDS  0.000 

examination 1 6.17 ± 2.93  
examination 2 4.17 ± 2.24  
examination 3 2.57 ± 1.61  

Health condition  0.000 
examination 1 56.60±14.28  
examination 2 63.20±13.60  
examination 3 68.87±12.87  

Mastication capabilities  0.000 
examination 1 4.23±1.57  
examination 2 9.40±1.77  
examination 3 13.20±1.32  
Quality of life  0.000 
examination 1 50.07±12.95  
examination 2 25.77±8.70  
examination 3 12.57±6.00  

 
Table 3 showed that age, gender, education level, location of tooth loss, and the type of prosthesis 

do not have significant influences on the GDS (p ≥ 0.005). Further, age, gender, education level, 
location of tooth loss, and the type of prosthesis do not have a significant impact on mastication ability 
(p ≥ 0.005). The results also showed that age, gender, and education level do not have a significant 
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impact on the quality of life (p≥0.05). The location of tooth loss and the type of prosthesis provide 
significant effects on quality of life (p≤0.05). 

 
Table 3. The influence of various variables on the 
GDS, mastication ability, and Quality of life  

 
 p-value 

GDS  
Age 0.766 

Gender 0.547 
Education level 0.251 

Location of tooth loss 0.495 
Type of prosthesis 0.912 
Mastication ability  

Age 0.898 
Gender 0.117 

Education level 0.261 
Location of tooth loss 0.093 

Type of prosthesis 0.061 
Quality of life  

Age 0.226 
Gender 0.064 

Education level 0.086 
Location of tooth loss 0.040 

Type of prosthesis 0.026 
 
3.2 Discussion 
The elderly population in Indonesia has increased to 11.3 million, and is estimated to reach 28.8 
million in 2020. Age is a major risk factor for diseases of the teeth and mouth and a declining 
psychological status. Dental and oral diseases maybe associated with dementia [1]. This study found a 
significant influence on the psychological status, masticatory ability, and quality of life of the 
respondents when wearing a removable denture with 2 months of use. This can be seen from the value 
of p ≤ 0.000 shown in the analysis of the influence of age, gender, education level, location of tooth 
loss, and the type of prosthesis on the psychological status, mastication ability, and the quality of life 
of the subject. 

The mean values of GDS factors decreased, indicating that the scale of depression decreased in the 
third data retrieval after wearing dentures. This shows that the use of dentures can reduce the level of 
depression in the elderly. The EQ-5D visual analogue scale (VAS) increased. The patients felt that 
they had better body conditions on the third visit. Another study also showed results that indicated that 
wearing complete dentures may be an effective aid for maintaining and improving balance and control 
in elderly people, which improves the psychological factors of the patient [5]. On the third sampling of 
EQ-5D, there were improvements in the values of the score. This shows the improvement of the 
psychological status of the research subjects after using dentures for 2 months that were controlled 
regularly so that the patients felt comfortable wearing their dentures. 

Previous studies have shown that perceived chewing ability was related to patients’ satisfaction 
with complete dentures [6-8]. After the third data retrieval, mastication ability improved significantly, 
as seen in the increased values of mastication ability. Dentures are good; they can provide direct 
effects on a person’s mastication ability [9-11]. Quality of life also improved, as seen from the results 
of this research. With a better diet, better aesthetics, and the ability to communicate better, quality of 
life improved [12-18]. According to this study’s multivariate analysis, age, gender, education level, 



5

1234567890

The 1st Physics and Technologies in Medicine and Dentistry Symposium IOP Publishing

IOP Conf. Series: Journal of Physics: Conf. Series 884 (2017) 012084  doi :10.1088/1742-6596/884/1/012084

 
 
 
 
 
 

location of tooth loss, and the type of prosthesis do not have significant influences on the GDS, 
measuring masticatory function (p ≥ 0.005). In this study, there was a significant influence of the 
location of tooth loss and the type of denture on the quality of life of the elderly. Our aging seniors 
will experience a lot of tooth loss. When the location of tooth loss covers the anterior and posterior, 
the use of complete dentures is required [19,20]. When the elderly experience the loss of all teeth, their 
quality of life may be affected by their chewing ability [21,22]. Another study also revealed similar 
statement that the number of missing teeth and oral health-related quality of life has a weak but 
significant correlation [23]. Therefore, the use of a stable removable partial denture might increases 
their oral health related quality of life [6].  

 
4. Conclusion 
This study shows that the use of removable dentures in elderly patients who have lost more than 10 
teeth can improve their psychological status, masticatory function, and quality of life. Age, gender, 
education level, location of tooth loss, and the type of denture had no effect on the subjects’ 
psychological status and masticatory function. But the kind of denture and tooth loss location did 
impact the quality of life of the elderly. 
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