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ABSTRACT 
Objective: To assess the prevalence of edentulism (total tooth loss) and factors associated with community dwelling elderly in 

Pasir Puteh, Kelantan, Malaysia.
Materials and Methods: A cross-sectional study has been conducted among community dwelling elderly in Pasir Puteh, 

Kelantan. Upon completion of a face-to-face administered questionnaire of participant's socio-demographic and oral health pro-
files, the edentulous state was examined and recorded. Data obtained was analyzed using SPSS version 22.0.

Results: A total of 600 elderly who participated in this study consist of 371 edentulous and 229 with at least one natural 
tooth. The prevalence of edentulism was 62.3% (95% CI: 58.3, 66.2). Age, level of education, last dental visit, fear of dental 
treatment, and denture wearing status were found to be associated with edentulism (p < 0.05).

Conclusion: Edentulism was found to be higher among community dwelling elderly in Pasir Puteh, Kelantan. Increasing in 
age, lower level of education, frequent dental visit, less fear of dental treatment, and wearing a denture were found to be associ-
ated with edentulism.
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INTRODUCTION

Like other developing and developed countries in the world, 
increasing in an aging population also occurred in Malaysia (DSM, 
2018). Aging is a normal physiological process affecting mankind. 
However, advanced technology innovation, knowledge, and medication 
have improved health and increased the life expectancy of human 
beings, bringing chronological human age exceeding 90 years old. A 
current report published by the Malaysia Department of Statistics, the 
life expectancy for Malaysian female was 77.6 and for the male is 73.2 
years old (DSM, 2018a). However, physiological changes of an aging 
human body that affect the hormones and cellular structure, together 
with practicing unhealthy lifestyles, causing increasing in age will also 
increase the risk of other chronic diseases (Amiri et al., 2014). This sce-
nario manifested by a high prevalence of diabetes mellitus (11.5%), 
hypertension (46%) and heart-related diseases (Amiri et al., 2014, 
Naidu et al., 2019) and also oral diseases (Samson et al., 2008). 

We cannot ignore the elderly contribution to developing the nation 
previously. Therefore, the Malaysian government has taken initiatives to 
make sure the quality of life in the Malaysian elderly was at an optimum 
level. Malaysia's government has taken various measures, including for-
mulating, adopting and implementing plans and policies toward health 
care addressing the needs of the elderly, and their oral health (MOH, 
1997). The guideline toward oral health care for the elderly has been 
released and implemented since 1993 (Dental Services Division, MOH, 
1993), to assist oral health care providers, especially the ministry of 
health personnel in delivering services and helping the elderly maintain-
ing their oral health. The action was further acknowledged and empow-
ered under the Malaysian National Blue Ocean Strategies (NBOS), 
which stated the importance of health sustainability among the elderly 
(JPA, 2016).

However, the oral health status among the elderly was not improved 
significantly from what has been reported previously (Rosli et al., 2018) 
or as compared to 10 years ago (Shamdol et al., 2008). In both studies, 
the reported prevalence of dental caries and periodontal diseases was 
100%. Both common dental diseases, if not treated early will cause 
tooth loss. Total tooth loss is also known as edentulous. In both earlier 
studies also noted that the prevalence of edentulous reported was 18.3% 
of Rosli et al. in 2018 which is lower than Shamdol et al. finding of 
55.9% in 2008. However, because of the high prevalence of both dental 
diseases, the difference needs further investigation. 

Besides inconclusive findings in previous studies, what it has 
achieved for the past two decades put a question mark to be answered. 
The action must be taken to improve the already available government 
plan and policy. We have conducted this study to explore the edentulous 
prevalence as a perimeter to oral health status and associated factors 
among community-dwelling elderly in Kelantan, Malaysia. We hope, 
the findings from this study will add other information for future action, 
including oral health intervention and a baseline for research. 

MATERIALS  AND  METHODS

A cross-sectional study has been conducted among communi-
ty-dwelling elderly age 60 years old and above living in Pasir Puteh, 
Kelantan, Malaysia. Pasir Puteh district comprises eight sub-districts 
and has about 10 mukims per sub-districts. Within each mukims, there 
are three villages. In the present study, we selected participants using a 
multistage sampling technique. In the beginning, two sub-districts were 
randomly selected which is Bukit Jawa and Bukit Abal. Then from these 
two sub-districts, two mukims were randomly picked and from this 
mukim, we selected two villages each as our source population. Then 
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the name of the elderly from these four villages where retrieve from a 
local authority (penghulu/local leader) and the participants was random-
ly selected after inclusion and exclusion criteria were applied. In the 
present study, we include all Malaysian citizens and those with mental 
disorders and cannot respond to question ask were excluded. 

The sample size was calculated before the study using a single pro-
portion formula, which gives 600 subjects to determine the prevalence 
of edentulous. After we got informed consent, the socio-demographic 
characteristics of the respondents were collected using a guided ques-
tionnaire and followed by an intraoral examination. A single trained 
researcher collected all data. The researcher determined the edentulous 
state of the elderly as the outcome of the measurement. 

Data obtained was analyzed using IBM SPSS version 22.0 license 
under the institution. Univariable and multivariable regression analysis 
was performed to determine the associated factors. All clinically import-
ant variables with a p-value < 0.25 derived from simple regression anal-
ysis were further analyzed using multiple logistic regression. Interaction 
between significant independent variables was checked, and we per-
formed the multicollinearity test to get the best fit model. 

RESULTS

The mean age of respondents in the present study was 71.5 years 
(SD = 7.51) which ranges from a 60-year-old to a 95-year-old. Most of 
them are; female (58.5%), married (61.5%) and staying with family 

members (71.3%). The prevalence of edentulous found was 61.8% 
(95% CI: 58.3, 66.2), and 77.1% of the total number of edentulous (n = 
371) wearing removable dentures (Table 1). They are in poor categories 
with 96.7% not working and 99.3% belong to low-level education.

Table 2 shows the results of the logistic regression analysis explor-
ing the factors associated with edentulism. Age, level of education, last 
dental visit, fear of dental treatment, and denture wearing status were 
found to be associated with edentulism. The odds of the elderly with 
formal education is 0.59 (95% CI = 0.25: 0.67) lower to become edentu-
lous than those with no formal education. The elderly who visited a den-
tist within the past 3 years have lower odds (0.93; 95% CI = 0.07: 0.37) 
of being edentulous compared to those who never visit a dentist at all. 
The odds of elderly who fear of dental treatment as being edentulous 
were lower (OR = 0.27; 95% CI = 0.15: 0.48) than those who were not 
feared of any dental treatment. The elderly aged 80 years and above and 
middle age group (70 - 79 years old) have higher odds of being edentu-
lous about (1.70; 95% CI = 1.05: 2.78) and 2.63 (95% CI = 1.17: 5.91) 
compared to younger old (60 to 69 years) respectively. Denture wearer 
had 15.71 times higher odds of being edentulous compared to no den-
ture wearer (95% CI = 9.76: 25.28).

DISCUSSION

The present study shows that the mean age (SD) of respondents was 
not differed from reporting Malaysia's life expectancy of 75 years old 
(world population review, 2019). This is slightly higher than the mean 
age of 63.2 (9.6) years old among Negeri Sembilan (Malaysia) elderly 
by Rosli et al. (2018) and Shamdol et al. (2008) finding among elderly 
in Kota Bharu (Kelantan, Malaysia) which is 72.3 (8.28) years old. 
However, this life expectancy is considered low as compared to other 
developed countries such as Japan (84.1), United Kingdom (81.9), and a 
neighbor country; Singapore (83.5), Brunei (77.6) but higher than 
Indonesia (69.6) (World Population Review, 2019). The increase in life 
expectancy around the globe has been reported before by the United 
Nations and the number will increase three times by the year 2050 
(United Nations, 2017).

The prevalence of edentulous in the present study was high (61.8%) 
compared to Shamdol et al. (2008) which is 55.9% among the elderly in 
Kota Bharu and 18.3% of Negeri Sembilan elderly by Rosli et al. 
(2018). Comparing to other global studies, present finding was also high 
compared to Indonesia (28.9%) by Pengpid and Peltzer (2018), and 
other countries such as Finland (13.4%), Brazil (32.3%), Philippines 
(14.6%), India (13.0%) (Tyrovolas et al., 2016), and 29.6% in New 
Zealand (Thomson, 2012). The main reason for this finding was 
unknown. Cultural diversity which shaped up food consumption, espe-
cially sugar in early consumption at an early age might contribute to this 
present finding as reported by Abdullah, Teo, and Foo (2016) which 
shows an unhealthy sugar consumed among Kelantanese (Abdullah, 
Teo, and Foo, 2016). Besides, the availability and accessibility of oral 
health care services to address the needs of dental treatment during the 
early stage of dental diseases also play a role in increasing the preva-
lence of edentulous among the elderly as suggested before by Pengpid 
and Peltzer (2018). 

The present study also found a significant association between age 
and edentulism. Aging has always been linked to edentulism; a total loss 
of natural teeth, which is mainly attributed to dental diseases such as 
caries and periodontal disease. Several other studies elsewhere also have 
determined similar results (Petersen and Yamamoto, 2005, Kandelman 
et al., 2008, Guiglia et al., 2010, Nayar et al., 2013). A previous study 
by Shamdol et al. (2008) shows that the older old age group had 4 times 
higher at odds of being edentulous compared to those in younger age 
groups. As suggested by Warren et al. (2002), tooth loss will continue to 
occur at very old age due to periodontal attachment loss. In contrast, 
according to Fure (2003), dental caries and its sequel are the most fre-
quently associated with tooth loss because of tooth extraction (60%) 
compared to only 35% causes of periodontal disease in later stages of 
life. 

In the present study, we also noted that the elderly with formal edu-
cation were less likely to become edentulous compared to those with no 
formal education. Other authors (Adams et al., 2003; Gilbert and 
Shelton, 2003; Islas-Granillo, 2011; Mitchell et al., 2013) also reported 
the same finding. According to Thorstensson and Johansson (2010), 
elderly with higher levels of education can decide for better oral health 
status and therefore would keep their natural teeth throughout life. 
Exposure to at least quality primary education (UN, 2008) would proba-
bly increase the knowledge of basic oral health practice and skills which 

Table 1. The characteristics of community dwelling elderly in 
Pasir Puteh, Kelantan (n = 600)

Characteristics  Frequency (%)

Age (years) 70.26 (7.3)a

60 --- 69 317 (52.8)
70 --- 79 215 (35.9)
≥ 80 68 (11.3)

Sex
Male  249 (41.5)
Female  351 (58.5)

Ethnic
Malay 586 (97.7)
Chinese 5 (0.8)
Siamese  9 (1.5)

Household income (RM) 300.00 (300.00)b

Level of education
No formal education

Primary school 265 (44.2)
Secondary school 259 (43.1)
Higher education 72 (12.0)

Marital status
Not-married 4 (0.7)
Married 369 (61.5)
Divorce/Widow  227 (37.8)

Living arrangement
Alone 58 (9.7)
Spouse  110 (18.3)
Children/grandchildren/friends 428 (71.3)
Institutions/pondok  4 (0.7)

Occupational status
Unemployed 425 (70.8)
Self-employed 114 (19.0)
Employed 20 (3.3)
Retired   41 (6.8)

Dentate status
Dentate 229 (38.2)
Edentulous   371 (61.8)

aMean (SD); bMedian (IQR)
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later improve the oral hygiene care, and this would prevent the likeli-
hood of being edentulous at the other end of one age. 

Regular dental attendance will help in maintaining good oral health 
and oral hygiene, including preserving the existing tooth among the 
elderly (Thomson et al., 2010). Li et al. (2011) reported that having a 
regular dental visit at least annually since childhood will increase a bet-
ter dentition for a person of their old age. Professional advice for a regu-
lar dental visit once or twice a year has been proven can prevent oral 
diseases. According to Dolan et al. (2005), access to dental care alone 
will have a major effect on determining the oral health status of the 
elderly. 

Fear of dental treatment was found to be a protective effect of 
becoming edentulism. It was reported that regular dental attendees, 
especially among the elderly, were found to reduce fear toward dental 
treatment (Pohjola et al., 2007). However, because of the few options of 
treatment left during their visit at this later stage, most of them come for 
tooth extraction (Seman et al., 2007). Compared to the elderly who 
avoid visiting a dentist because of fear, usually, their remaining tooth 
was found to be in very poor conditions (Pohjola et al., 2007; Meng et 
al., 2007). 

It is well known that denture wearers were high among the edentu-
lous elderly (Esan et al., 2004; Shah et al., 2004). The same finding was 
also been noted in the present study. It was reported that wearing a den-
ture will increase oral health-related quality of life among the elderly 

(Shamdol et al., 2008). It improves the ability to chew various types of 
food and become the main reason why the elderly wearing it (Prakash et 
al., 2012; Shigli and Hebbal, 2012). However, poor denture hygiene 
may cause problems such as denture stomatitis and Candida coloniza-
tion on the mucosal surfaces of the close-fitting area (Kulak□Ozkan et 
al., 2002; Nevalainen et al., 2004). Therefore, both good denture fabri-
cation and oral hygiene, maintaining is important among the elderly to 
eliminate the associated problems (De Marchi et al., 2012). 

CONCLUSIONS

The prevalence of edentulism among elderly living in Pasir Puteh 
was high which is 62.3 % (95% CI = 58.3, 66.2). It was shown that an 
increase in age, no formal education, last dental visit, dental fear, and 
wearing a denture is associated with edentulism.
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Table 2. Factors associated with edentulous among community dwelling elderly (n = 600)
Characteristics  Crude OR (95% CI)a Adj OR (95% CI)b p-valueb

Age (year)
60---69 1.00 1.00
70---79 2.30 (1.59, 3.33) 1.70 (1.05, 2.78) 0.089
≥ 80 3.60 (1.92, 6.74) 2.63 (1.17, 5.91) 0.038

Sex 
Male 1.00 -
Female 2.62 (1.87, 3.68)

Level of education
No formal education 1.00 1.00
Formal education 0.33 (0.23, 0.47) 0.41 (0.25, 0.67) 0.002

Marital status   -
Not married 1.00
Married   0.49 (0.34, 0.70)

Occupational status   -
Not working 1.00
Working   0.51 (0.35, 0.76)

Transportation   -
No 1.00
Yes  0.67 (0.46, 0.99)

Last dental visit
Never 1.00 1.00
≤ 3 year 0.40 (0.21, 0.73) 0.16 (0.07, 0.37) < 0.001
> 3 years 1.79 (1.06, 3.00) 0.70 (0.37, 1.35) 0.380

Fear to dental treatment  -
No 1.00 1.00
Yes  0.28 (0.18, 0.43) 0.27 (0.15, 0.48) < 0.001
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Wearer 14.15 (9.41, 21.28) 15.71(9.76, 25.28) < 0.001

a simple logistic regression; b multivariable logistic regression; Model is reasonably fits with no interaction and multicollinearity detected. Model assumptions are met. Hosmer-Lemeshow 
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