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Abstract 

Background: People older than 60 years constitute 8.6% 

of the total Indian population. Compromised oral health 

may be a risk factor for systemic diseases and vice versa. 

Only a very few studies have been conducted in India 

investigating the oral health status of elderly.  

Objectives: To assess the dentition status, periodontal 

status, occlusal support, prevalence of oral mucosal 

lesions, oral health related quality of life and to evaluate 

the treatment needs in geriatric patients using DMFT 

index, Community Periodontal Index, Eichner's index, 

GOHAI-12 and criteria described in the WHO Oral 

health assessment form 1997 and 2013. 

Methods: This cross sectional study was conducted in 

819 elderly individuals(male=393, females=426) from 

Jan 2017 to June 2018. A structured Proforma was used 

to record the data. Data entry and analysis was done 

using SPSS version 20. Descriptive statistics was done 

for baseline and outcome variables. Association between 

demographic variables and oral health status was 

assessed by Chi square test.  

Results: DMFT score was 13.90+/-9.78 denoting a high 

caries experience. 13.2% of patients were edentulous, 

67.4% had poor oral hygiene, 44.7% had oral mucosal 

lesions and 26.1% had Eichner A occlusal support. In 
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72. 3% GOHAI score(between 41 and 50) indicated 

fairly good QOL. 

Conclusion: The data from this study provide actionable 

health information to guide public health policy and 

programs aimed at improving oral health services of the 

elderly in Kerala. 

Keywords: Oral health, elderly, edentulism, Quality of 

life 

Introduction 

Population ageing is a global phenomenon. Data on 

geriatric oral health in India, which is important for 

planning oral health promotion, prevention and treat 

ment of oral health problems, is scanty. This study 

evaluate the periodontal, prosthetic and dentition status; 

prevalence and distribution of  oral mucosal lesion 

(according to the criteria described in WHO Oral health 

assessment form 1997 and 2013); Occlusal support using 

Eichner index (EI); and the Oral Health Related Quality 

Of Life using the Geriatric Oral Health Assessment 

Index- 12 (GOHAI-12) of the elderly(60+ years) 

reporting to a tertiary dental care hospital in south 

Kerala.  

Materials And Methods 

The present study was an observational Study (Cross 

sectional study) carried out in the Out-patient Depart 

ment of a tertiary dental care hospital in Thiru vanan 

thapuram. The study period was 15 months from January 

2017 to June 2018. Patients aged 60 years or above 

reporting to the OPD of the tertiary dental care were 

included and those not willing to participate in the study 

were excluded. Study subjects were recruited con 

secutively from the study population until the required 

sample size was achieved.  

Ethical clearance for the study was obtained from the 

Institutional Ethics Committee (IEC No:  IEC/ E/ 26/ 

2016/ DCT/  dated 06/12/2016). 

Sample size required for the study was 816. 

819 patients were clinically evaluated, with age ranging 

from 60 to 85 years. The purpose of the study was 

explained and informed consent for participation 

(interview and dental examination) was taken in a 

written format from each respondent. A structured 

questionnaire was constructed in English and translated 

into Malayalam and back translated again into English 

before being administered in the field. The questionnaire 

consisted of different sections beginning with demo 

graphic, educational and family details followed by 

economic status details, personal habits, general health 

and medical illness, oral health and dental illness, 

awareness on dental care, and clinical examination. The 

examination was conducted in bright daylight using 

mouth mirror, probe and periodontal probe. 

Coronal caries (DMFT), periodontal status (CPITN) and 

prevalence of oral mucosal lesions were assessed based 

on WHO oral health assessment form for adults 2013 

whereas denture status and related treatment needs were 

assessed based on WHO oral health assessment form for 

adults 1997[Figure 1]. To arrive at a DMFT score for an 

individual patient's mouth, three values are determined 

and added : DMFT = Decayed teeth score + Missing 

teeth score + Filled teeth score. The clinical diagnosis of 

oral mucosal conditions was established and classified 

according to the Epidemiology guide for the diagnosis of 

oral mucosal diseases (WHO)[1][Figure 1] and the type 

and distribution were recorded according to the criteria 

described in the WHO Oral health assessment form 

2013. 

Occlusal support was assessed by using Eichner index 

(EI), which is based on presence or absence of occlusal 

contact in each of the premolar and molar regions, which 

are called supporting zones. In this:  

A1 – Four supporting zone 
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B1 – Three supporting zone 

B2 – Two supporting zone 

B3 – One supporting zone   

B4 – Anterior tooth contact but no supporting zone 

C – No occlusal contact among the few remaining teeth / 

completely edentulous 

The Oral Health Related Quality of Life (OHRQOL) 

was assessed by the Geriatric Oral Health Assessment 

Index (GOHAI-12). It consists of a questionnaire with 

12 questions. Nine negative questions and three positive 

questions were asked to discourage respondent acquie 

scence. There are five response categories for each 

question and a score has been assigned for each response 

category (i.e. 0 = never, 1 = seldom, 2 = sometimes, 3 = 

often, 4 = very often, 5 = always). The scores were 

reversed for the negative questions and the response 

codes were summed up to give a 0 – 60 overall score.  

The treatment needs were evaluated independently of the 

patient’s request based on his dental and prosthetic 

status, and according to the stated criteria. Dental 

treatment needs were assessed from the clinical exam 

ination, without radio logical testing.  

Data entry and analysis was done using SPSS version 

20.  Continuous variables were expressed in terms of 

mean and standard deviation (SD) & categorical varia 

bles were presented in percentages/ proportion. Associ 

ation between demographic variables with oral health 

status was assessed by Chi square/ Fisher's exact test. p 

value less than 0.05 was considered as statistically 

significant.  

Results 

819 patients were clinically evaluated, with  a mean age 

of 66 ± 5.3 years ranging between 60 - 85 years and 

among them, 48% were males and 52% were females 

[Figure 2]. The most common comorbid condition 

reported was cardiovascular disorder which accounted 

for 31% [Figure 2]. Majority of the elderly population 

had less than primary schooling, which represents 33.3% 

[Figure 2].  

Cigarette smoking was reported among 27.5% of the 

entire sample. Beedi-smoking and chewing tobacco gave 

identical figures of 15.8% and 17.3% respectively 

[Figure 2].  

The frequency of visit among elderly population to the 

dentist was unsatisfactory. 75.9% of the respondents had 

not visited the dental clinic in the past 12 months and the 

most common reason for their dental visit was pain on 

teeth, gum or mouth (66.8%)[Figure 2]. 

The prevalence of edentulism in the study sample was 

13.2%. It was found to be  12% and 13% for men and 

women respectively and was statistically non-significant 

(P = 0.38). Among the three different age groups within 

the sample (60-65 years, 66 – 70 years, and > 70 years), 

the proportion of completely edentulous patients were 

10.5%, 15.4% and 27% respectively showing an 

increasing trend of edentulism with respect to age [Table 

1].  

The mean DMFT score of the study population was 

13.90 +/- 9.78,  which denoted a very high caries 

experience of the study participants. The mean number 

of missing and decayed teeth was 10.56+/-10.63, and 

2.73 +/-2.90 respectively[Table 1].  

There was substantial need of oral prophylaxis (81%) 

and dental prosthesis (73.4%) among the elderly 

patients. Extraction was indicated for 62.1%. The need 

for conservative and endodontic treatments was 57.6% 

and 34.6% respectively. Surgical intervention (11.8%) 

was the least common treatment need among the 

participants[Table 1].  

A maximum of 72.8% males and 76.8% females had no 

prosthesis in maxilla as compared to 71.5% of males and 

74.4% of females having no prosthesis in Mandible. 
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Among 23.2% with prosthesis, 9.1% had complete 

denture. The differences between males and females 

with respect to prosthesis status of maxilla was found to 

be statistically significant (P = 0.019) and that of 

mandible was found to be statistically non- significant 

(P = 0.172).  

Among the 294 respondents with prosthesis, 153 

(18.7%) patients expressed dissatisfaction over their 

replaced teeth and the most common reason was found 

to be improper fitting of dentures (50. 3%) followed by 

fracture (24. 8%). Around 36. 1% males and 30.0% 

females required no prosthesis for maxilla and 29.3% 

males and 22.5% females required no prosthesis for 

mandible. The differences between males and females 

with respect to prosthesis needs was found to be 

statistically significant for both maxilla (p<0.01) and 

mandible (P = 0.031). 

Of the dentate population(n=711), the majority of the 

patients(67.4%) presented with calculus followed by 

shallow pockets(19.0%), and the loss of attachment 

between 4-5mm had the highest prevalence(41.5%). The 

differences in periodontal status between gender was 

statistically significant (p<0.01)[ Table 2]. 

Prevalence oral mucosal lesion in the elderly was 44.7% 

and 43.5% of the males and 45.8% of females were 

affected by various mucosal conditions. The most 

common lesions observed were Candidiasis (9.6%), 

Denture stomatitis (5%), Smoker’s palate (4.9%), Lichen 

planus (4.8%),  Oral cancer (4%), Oral submucous 

fibrosis (3.6%), Leukoplakia (2.2%) and Frictional 

keratosis (1.4%). Malignant tumor and leukoplakia were 

more frequently observed on buccal mucosa and alveolar 

ridge. Lichen planus was seen most frequently on the 

buccal mucosa followed by tongue and alveolar ridge 

[Table 2]. 

With respect to occlusal support, the largest number of 

patients was classified as having Eichner A (26.1%). The 

second highest was Eichner’s Index C ( 25.3%). 

Eichner’s indices B1, B2, B3 & B4 were more prevalent 

in females. The differences in Eichner’s indices between 

gender was statistically significant (p<0.01)[ Table 3].  

The mean Additive GOHAI score was 42.9 (± 3.9) with 

a minimum of 21 and a maximum of 49. 72.3 % of the 

sample had a GOHAI score between 41 and 50 which 

indicates they have fairly good QOL. Despite high levels 

of tooth loss, caries and objective treatment needs, 

72.3% of the participants rated their GOHAI score 

between 41 and 50 while only 27.7% rated between 21 

and 40 [Table 3]. 

Discussion 

One of the major morbidity of the elderly is loss of teeth 

affecting their mastication, dietary intake, nutritional 

status and quality of life. The study was done in the 

context of the growing proportion of elderly population 

in Kerala due to demographic transition and the 

challenges that it presents in terms of ensuring their 

health and well-being. 

The study population had a mean age of 66 ± 5.3 years, 

slightly more than half being females (52.0 %), similar 

to the gender distribution among the elderly in Kerala.[2] 

Around 70% of the respondents had at least one 

comorbid condition. Cardiovascular disorders accounted 

for 31% and was consistent with Government of India 

statistics.[3] 

As per Ministry of statistics and Programme Imple 

mentation, Government of India, the overall literacy rate 

among persons aged 60 years & above was 79% in 

Kerala.[4] However in our study only 3.1% of the study 

population had never been to school and the literacy rate 

was double than that reported in the National Oral 

Health Survey and Fluoride Mapping (15.3%).[5] 
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A high prevalence of smoking (43.3%) was seen in the 

present study which was also reported as a common 

phenomenon among men in rural India[6] and other 

developing countries.[7] 

According to National Oral Health Survey, the 

prevalence of cigarette smoking and pan chewing was 

29. 5 % and 19.1% respectively which is almost similar 

to our study.   

Merselet al[8] reported that 20% of the subjects visited a 

dentist once every year whereas only 3% of the subjects 

in our study used to visit the dentist regularly. Some 

elderly people in our study did not give any reasons for 

not attending a dental clinic. This might be because of 

ignorance, neglect, the utilisation of traditional and alter 

native medicine, and their non-belief in orthodox 

medicine. 

The mean DMFT score in the study population was 

13.90 +/- 9.78 years which implied a severely affected 

dentition status(a score greater than 6.1 is indicative of 

severely affected dentition).[9] Similar scores were also 

reported by Patroet al[10](13.8) and a study from South 

India(13.5).[11] The mean DMFT was higher for females 

( F = 14.0 ± 7.09; M = 13.8± 8.06) similar to those repor 

ted by Lo ECM and Schwartz.[12] 

As our study was conducted in a tertiary dental care 

centre, the entire patients required some sort of dental 

treatment. According to a study by shah et al.[13], the 

restorations were indicated in 22.2% , endodontic 

treatment in 4.8% and in majority(40.3%) extraction was 

indicated. In our study, extraction, conservative and 

endodontic treatments were indicated for 62.1%, 57.6% 

and 34.6% respectively.  

In our study, 13.2 % subjects were completely 

edentulous and the proportion of completely edentulous 

elderly increased with increasing age tuning with the 

earlier findings in this area.[14,12] The prosthetic status of 

males were found to be better than females comparable 

to studies conducted both in India[14,15]and abroad.[16] 

Majority of them required multi unit prosthesis followed 

by complete dentures similar to study by Shenoy and 

Hegde.[15]  

Only a small proportion of the dentate in our study had 

good periodontal health  whereas  study conducted by 

Simunkovic SK showed a higher percentage.[17] This 

may be due to the better dental care provided to the 

people in their country. About 20.3% of the dentate 

subjects did not have any loss of periodontal attachment 

(M=22.3%; F=18.4%). A loss of attachment of 4-5mm 

was seen in 41.5% subjects followed by 6-8mm (21.7%) 

agreeing with Baelumet al[18]. Studies by Doifode et al[19] 

and TS Sekhon et al [20] have reported that periodontal 

disease was more common in males. In our study, the 

proportion of calculus and shallow pockets were higher 

for males whereas bleeding gums and deep pockets were 

more common in females (p < 0.01). Complex perio 

dontal treatments were required by only a very few 

subject similar to Bergman et al [21] and Slade et al.[16] 

The prevalence of oral mucosal lesions (44.7%) was 

comparable to Sandeepa et al [22] (42 .2%) and Mathew et 

al [23] (41. 2%) with a female(45.8%) predominance 

similar to Mujica et al [24] and Al–Mobeeriek et al.[25] 

The most common mucosal lesion found was candidiasis 

(9.6%) whereas Mujica et al [24] 

showed denture stomatitis (18%). Most frequent muco 

sal lesion among males was smoker’s palate (4.9%) 

more than reported by Axell (2.1%)[26] probably because 

of the chronic and high usage of cigarette and beedi in 

men. The most common premalignant lesion found was 

OSMF (3.6%), with a female predilection (F=5.4%; M 

=2%) contrary to leukoplakia  reported by Mujica et al 

[24] (13%). The prevalence of oral malignancies in our 
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study (4.0%) was more than that found by Ikeda(0.1%) 

and  Axell( <0.1%).[27,26] 

In this study, largest number of patients was classified as 

Eichner A (26.1%). The proportion of Eichner’s indices 

A and C were higher among males (A- 32.8%; C- 27%) 

in accordance with study conducted by Nakamura et 

al.[28]   

Oral Health Related Quality of life was measured by 

GOHAI developed by Atchison and Dolan et al. The 

mean GOHAI score of this study sample was lower than 

that of the original study (42.9 vs 52.5), but was almost 

similar to  the study conducted by May et al [29] (48.9) 

and Sergio et al[30](45.8). Almost all opined that poor 

oral health had little or no effect on their activities 

suggesting that they does not regard it as a barrier to 

social interactions. 

Some of the limitations of the study include being 

conducted in  a tertiary dental care setting whereas a 

community based survey would have had more generali 

sability. Further there was lack of investigations, which 

could have shed some light on the etiopathogenesis of 

various oral lesions. Co-morbidities in this study were 

self-reported, which could have underestimated the 

actual prevalence. The gender skew towards female 

preponderance may also have influenced the gender 

differences. 

To the best of our knowledge, this study was the first 

epidemio logic study conducted in Kerala that addresses 

the wide range of oral health conditions/diseases in 

Geriatric population. The larger sample size and use of 

vali dated tools for data collection have provided quality 

data with high precision, better comparability and 

increased credibility. The study has opened doors for 

further research in such needy population. The data from 

this study provide actionable health information to guide 

public health policy and programs aimed at improving 

oral health services of the elderly in Kerala.  

Conclusion 

Since oral health is an integral part of general health, it is 

important to identify the unmet dental needs among 

older adults and to promote community strategies to 

address these needs. Over the next 25 years, the 

proportion of adults aged 65 and older is estimated to 

increase three fold, and with that remarkable change will 

come the complexities of managing this population. 

Prevention and control of oral health problems of elderly 

necessitates a multifaceted approach incorporating active 

collaboration of health, social welfare, rural/urban 

development and legal sectors. In the long term, any 

attempt focusing on public health interventions should 

start from children of young age, continue through all 

stages of their life cycle to reduce oral morbidity, 

improve dentition status and to reduce edentulousness 

among the elderly. 
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Figure 1: a)An excerpt from WHO oral health assessment form 1997 and b)Epidemiology guide for the diagnosis of oral 
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Figure 2: Distribution of a) Age, b) Gender, c) Systemic 

diseases, d )Level of education, e) Deleterious habits, f) 

Time since last dental visit and g)The reason for last 

visit among the study participants. 

 

Table 1: Distribution of a) Number of natural teeth based 

on age and b) Mean DMFT score based on gender 

among study participants and c) Distribution of sample 

according to treatment needs. 

 

 

 

Table 2: Distribution of a)Sample according to 

Community Periodontal Index (CPI) and Gender; b)Oral 

mucosal lesions based on gender 

 

 

Table 3: Distribution of sample according to a) Eichner’s 

index and gender; b)Total GOHAI score 

 

 

 


