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To study the prevalence of complete 
edentulousness among rural and urban 
population of Udaipur district of 
Rajasthan in relation to age and gender

Introduction

Edentulousness and a small number of remaining teeth are 
associated with low education level and family income.[1] 
Edentulism is defi ned as the loss of all permanent teeth and is 
the treatment outcome of a m ultifactorial process involving 
biologic process (dental caries, periodontal disease, trauma 
and others), as well as non-biologic factors related to dental 
procedures (access to care, patient preferences).[2] The 
prevalence and patterns of tooth loss have been studied 
to a certain extent in western countries and a few such 
studies have been carried out in India.[1-8] Dental caries 
and periodontitis are caused by microorganisms, but age, 

gender, oral hygiene and life-style (dietary habits, tobacco 
smoking, alcohol intake) may modify the progression of 
these disorders. The infl uence of socio-economic and the 
socio-demographic factors on edentulousness have been 
well-documented.[1-9]

World health organization databanks indicate that dental 
caries is prevalent in the majority of countries internationally 
with some reporting 100% incidence in their populations 
severe periodontal disease is estimated to affect 5-20% of the 
population and the incidence of complete edentulism has been 
estimated between 7% and 69% internationally.[1] Several 
cross-sectional studies on the prevalence of edentulousness 
show consistently that edentulousness is associated with 
age, gender and living areas in most countries.[1,2,4,9]

Edentulism rates among the elderly have been reported 
as relatively high in number of European countries such 
as England (74-79%), Scotland (85%), Ireland (72%), 
Northern Ireland (69%), The Netherlands (83%), Denmark 
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(68%), Finland (67%), and Norway (57%). In Australia, 
68% of people aged 65 or more were edentulous. Edentulism 
is consistently shown to increase with age, with females 
having higher rates of edentulism than do males.[4]

We do not have the statistics of either the cause of edentulism, 
proportion of loss of teeth or percentage of the population 
of India who are completely edentulous, so this study was 
carried out in both rural and urban population of Udaipur 
district of Rajasthan.

Aims and Objectives

The present study was conducted with the following aims 
and objectives.
1. To evaluate the percentage, duration and reasons of 

complete edentulousness in relation to age and gender.

Materials and Methods

The city of Udaipur is located in Rajasthan, a state in the 
Northern part of India. In the language of geography, Udaipur 
runs from latitude 24.58° in the north to longitude 73.68° in 
the east. The city covers an area of 37 sq.km and lies at an 
altitude of 598 m above sea level. It is located 403 km (250 mi) 
southwest of the state capital, Jaipur, 248 km (154 mi) west of 
Kota and 250 km (155 mi) southwest of the state capital, Jaipur, 
248 km (154 mi) west of Kota and 250 km (155 mi) northwest 
from Ahmedabad. According to census 2011, the population 
of Udaipur is 3,067,549. Male population of Udaipur is 
1,566,781. Female population of Udaipur is 1,500,768. Gender 
ratio is 958 females/1000 males. Urban population of Udaipur 
according to census 2011 is 608,891. District Udaipur’s 
rural population according to census 2011 is 2,458,658. An 
analytical, cross-sectional, descriptive, epidemiological study 
to determine the prevalence of complete edentulous patients 
in relation to age and gender reporting to the dental colleges in 
Udaipur for the fi rst time was conducted. Initially, a pilot study 
was carried out with 20 patients recruited in the same manner 
as in the main study to check the feasibility of the study and the 
questions were modifi ed accordingly.

Following the successful pilot study in which the questionnaire 
was validated, potential subjects were approached to carry 
out the main study. A total of 602 completely edentulous 
subjects, who reported for a complete denture treatment, to 
the Department of Prosthodontics, Darshan Dental College 
and Hospital, Udaipur, were selected over a period of 1 year 
(September 2009 to September 2010). Subjects were selected on 
the basis of clinical oral examination only not by radiographic 
examination. Hence, a total of 78 subjects who did not complete 
the questionnaire and were uncooperative were excluded from 
the study, yielding a sample of 524 individuals Ethical clearance 
was obtained prior to the survey from the Ethical Committee of 
Darshan Dental College and Hospital. The informed consent of 

each patient was taken prior to recording oral health.

Subject’s age was divided into following groups:
• Group I – 30-50 years
• Group II – 51-70 years
• Group III – 71 years and above.

Questionnaire proforma
A self-prepared questionnaire, which sought inquiries related 
to socio-demographic factors, which included name, age, 
sex, occupation, reasons of edentulousness (trauma, dental 
caries, periodontal disease, tobacco smoking, alcohol intake, 
diabetes, hypertension, heart failure) was prepared, but for 
the convenience we only included dental caries, trauma, 
periodontitis and other factors. Next part of the questionnaire 
elicited information regarding duration of edentulousness 
and reasons of edentulousness.

Procedure for collection of data
The questionnaire was completed personally for each 
patient who agreed to participate in the study, in the form 
of an interview, which appeared like normal conversation 
to allow for introduction and exploration of ideas and probe 
more deeply. Following the completion of the interview, the 
patients signed at the end of the questionnaire to mark their 
consent.

Results

For the present study, 524 completely edentulous subjects 
who reported for the fi rst time for a complete denture 
treatment, to the Department of Prosthodontics, Darshan 
Dental College and Hospital, Udaipur, were selected over a 
period of 1 year.

Statistical analysis
The collected data were entered on a PC and analyzed using 
a standard SPSS statistical program version 11, software 
(SPSS Inc. Chicago ,Illinois ,USA).  Descriptive statistics 
were applied and pearson chi -square test was used to test 
variables. The collected data was analyzed statistically using 
the chi- square test at the signifi cance level of P<0.05.

Chi square test
It’s a non parametric test, used when data were expressed 
in frequency or proportion or percentages. Chi square test 
is used to evaluate the statistical signifi cance of differences 
in frequencies between subgroups. Chi square checks the 
difference between observed and expected values. The 
formula used for chi square test is:

Where,
∑  = Denotes summation 

2 = ∑ (O – E)2

                   E
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O  = Observed frequency
E  = Expected frequency
P value denotes level of signifi cance:
P >0.05 Non signifi cant
P <0.05 Signifi cant
P <0.01 Highly Signifi cant (Signifi cant at 99% confi dence 
level)
P <0.001 Very highly Signifi cant (Signifi cant at 99.9% 
confi dence level)

Results
Out of 524 completely edentulous subjects, 255 (48.6%) 
were from rural region and 269 (51.4%) were from urban 
region. Out of 323 male subjects, 169 (52.3%) were from 
rural and 154 (47.6%) were from urban region. Out of 201 
female subjects, 86 (42.7%) were from rural and 115 (57.3%) 
were from urban region. The P value was non-signifi cant for 
both rural and urban region. In the rural region, a maximum 
number of subjects were in Group II and minimum were 
in Group III. Out of 154 subjects of the urban region, 
a maximum number of subjects were in Group II and 
minimum were in Group III. For all age groups of rural and 
urban region, the P value was non-signifi cant. In the rural 
region, out of 86 subjects, a maximum number of subjects 
were in Group I and minimum were in Group III. Out of 115 
subjects of the urban region, a maximum number of subjects 
were in Group II and minimum were in Group III. For age 
Group III, the P value was non-signifi cant. The P value was 
signifi cant for both Group I and II. In the rural region, out 
of 169 subjects, a maximum numbers of subjects were in a 
category of age group up to 6 months and minimum were in 
6 months to 1 year. In the urban region, out of 154 subjects, 
a maximum numbers of male subjects were in 6 months to 
1 year and minimum were in a category of up to 6 months. 
The P value was highly signifi cant for age group 6 months 
to 1 year and 3-5 years. The P value was non-signifi cant 
for other age groups. In the rural region, out of 86 subjects, 
5 (5.8%), 41 (47.6%), 12 (13.9%), 9 (10.4%), 4 (4.6%), 
7 (8.1%), 8 (9.3%) were found edentulous in a category of 
up to 6 months, 6 months to 1 year, 1-3 years, 3-5 years, 
5-10 years, 10-15 years and 15-20 years respectively. 
Maximum numbers of female subjects were in the age group 
of 6 months to 1 year and minimum were between 5 and10 
years. In the urban region, out of 115 subjects, a maximum 
number of female subjects were in 6 months to 1 year age 
group and minimum were between 5 and10 years. The P 
value was highly signifi cant for up to 6-month age group. 
The P value was non-signifi cant for age groups 1-3 years, 
3-5 years, 5-10 years and 10-15 years. The P value was 
signifi cant for age group 6 months to 1 year and 15-20 
years. In the rural region, out of 169 subjects, 118 (69.8%) 
were edentulous due to periodontal disease. 51 (30.1%) 
were edentulous due to dental caries. In the urban region, 
out of 154 subjects, 87 (56.4%) were edentulous due to 
periodontal disease. 67 (43.5%) were edentulous due to 
dental caries. Trauma was not causative factor for edentulism 

in both rural and urban region. The P value was signifi cant 
for both periodontal disease and dental caries. In the rural 
region, out of 86 subjects, 65 (75.5%) were edentulous due 
to periodontal disease. 21 (24.4%) were edentulous due 
to dental caries. In an urban region, out of 115 subjects, 
75 (65.2%) were edentulous due to periodontal disease. 
38 (33%), 2 (2.3%) were edentulous due to trauma. The 
P value was non-signifi cant for periodontal disease, dental 
caries and trauma [Table 1].

Discussion

This study is the fi rst that has evaluated the relationship 
between age, tooth loss and the frequency of edentulism at a 
Department of Prosthodontics at a University in India. There 
are many variables affecting the quality-of-life out of which 
tooth loss is one of the premier factors. The loss of one or 
more teeth can have profound effects on an individual oral 
health and quality-of-life.[5] One concept that has received 
particular attention when setting health targets is that of a 
minimum threshold for the number of teeth below, which 
oral function and health diminish rapidly. Such concepts 
originally arose with the works of Agerberg and Carisser[6] 
and Käyser[10] two decades ago. Besides the foremost factor 
age and tooth loss both have their variable effects on different 
age groups affecting the quality-of-life. For an example, 
in case of infants and small children, tooth loss hampers 
speech and sucking while in teenagers aesthetics is of major 
concern, which affects the quality-of-life while performing 
day-to-day tasks. In addition, along with teeth, several other 
factors affect the oral health related quality-of-life, the most 
important among which is personal habit, which includes 
tobacco usage both in smoking and nonsmoking forms and 
also alcohol consumption.

The rate of edentulism is estimated at 30% for African 
Americans, American Indians or Alaska Natives for this 
age group, 26% for Caucasians and 24% for Hispanics.[7] 
While the women have been reported to lose all their teeth 
at a higher rate (3% higher in the USA) than men, this trend 
appears to be country specifi c.[7]

According to gender, 323 subjects were male and 201 
subjects were female. This tendency for more number of 
male than female subjects is consistent with some studies,[11] 
but not with others.[1,2,7,8] Suominen-Taipale et al. concluded 
that in 1978 edentulism was found to be more in females 
than males, but in 1997, the difference between sexes had 
almost disappeared.[2] The reason can be attributed to the 
fact that females were dependent upon the male members 
of the family to take them for treatment.[8] Males were 
not dependent upon any one and they can easily come for 
treatment.

According to the region, out of 323 male subjects, 
169 subjects were from the rural region and 154 subjects 
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were from the urban region. The reasons could be 
attributed to the fact that there is no health care system 
in rural areas with the dentist population ratio of about 
1:200,000. Only 25% community health centers are 

having posting of dental surgeons, but have inadequate 
instruments, equipments and dental materials so they 
were dependent upon nearby dental colleges for complete 
denture treatment.

Table 1: Master chart

Region Sex Total Chi-square 
value

P value

Male Female

Count % Count % Count %

Rural 169 52.3 86 42.7 255 48.6 1.848 0.174*
Urban 154 47.6 115 57.3 269 51.4 1.886 0.170 *
Total 323 100 201 100 524 100

Groups Age range 
(years)

Male Chi-square 
value

P value

Rural Urban Total

Count % Count % Count %

Group I 30-50 59 34.9 44 28.5 103 31.8 0.946 0.331*
Group II 51-70 91 53.8 85 55.1 176 54.4 0.034 0.854*
Group III 71 and above 19 11.2 25 16.4 44 13.6 1.137 0.286*

Total 169 100 154 100 323 100
Groups Age range

(year)
Female Chi-square 

value
P value

Rural Urban Total

Count % Count % Count %

Group I 30-50 45 52.3 35 30.4 80 41.7 9.888 0.002**
Group II 51-70 29 33.7 55 47.8 84 39.8 4.117 0.042**
Group III 71 and above 12 14.0 25 21.7 37 18.4 2.022 0.155*

Total 86 100 115 100 201 100

Duration of 
edentulousness

Male Chi-square 
value

P value

Rural Urban Total

Count % Count % Count %

Up to 6 months 47 27.8 38 27.3 85 26.3 0.006 0.93*
6 months to 1 year 3 0.1 67 43.5 70 21.6 55.244 0.000***
1-3 years 33 19.5 18 11.6 51 15.7 2.343 0.126**
3-5 years 39 23.0 4 2.9 43 13.3 17.919 0.000***
5-10 years 25 14.7 14 10.0 39 12.0 1.020 0.312*
10-15 years 13 7.6 10 7.2 23 7.0 0.012 0.914*
15-20 years 9 5.3 3 1.9 12 3.7 1.666 0.197*
Total 169 100 154 100 323 100
Duration of 
edentulousness

Female Chi-square 
value

P value

Rural Urban Total

Count % Count % Count %

Up to 6 months 5 5.8 47 40.8 52 25.8 34.273 0.000***
6 months to 1 year 41 47.6 38 33.0 79 36.2 4.430 0.035**
1-3 years 12 13.9 16 13.9 28 17.4 0 1.000*
3-5 years 9 10.4 6 5.2 15 8.7 1.880 0.170*
5-10 years 4 4.6 3 2.6 7 2.9 0.576 0.448*
10-15 years 7 8.1 4 3.4 11 1.4 2.038 0.153*
15-20 years 8 9.3 1 0.8 9 5.8 7.534 0.006**
Total 86 100 115 100 201 100
Reasons of complete 
edentulousness

Male Chi-square 
value

P value

Rural Urban Total

Count % Count % Count %

Periodontal disease 118 69.8 87 56.4 205 63.4 3.856 0.050**
Dental caries 51 30.1 67 43.5 118 36.5 3.860 0.049**
Total 169 100 154 100 323 100

Rural Urban Total Chi-square 
value

P value

Count % Count % Count %

Periodontal disease 65 75.5 75 65.2 140 69.6 2.543 0.111*
Dental caries 21 24.4 38 33.0 59 29.3 1.807 0.179 *
Total 86 100 115 100 201 100
*P>0.05 not significant; **P<0.05 significant; ***P<0.001 highly significant
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According to the region, out of 201 female subjects, 
86 subjects were from the rural region and 115 subjects were 
from the urban region. This could be because women in the 
urban region had a better health seeking behavior and were 
more conscious of their appearance.[8] Ronald Ettinger and 
Annette found that people living in urban population (52%) 
were least likely to be edentulous than rural population 
(48%).[12,13]

According to age-wise distribution of subjects, highest 
percentage of complete edentulousness in female subjects was 
found in the age group of 30-50 years and 51-70 years in rural 
(52.3%) and urban region (47.8%), respectively. This showed 
that females were becoming edentulous at an early age than 
males.[1,3,13-17] This could be because rural females had a lower 
level of education and they could not have afforded treatment 
procedures that would have save their tooth in question and 
therefore opted for extraction.[8,15,18,19] This observation that 
edentulousness increases with age is in agreement with the 
fi nding of other studies.[20-24] In the urban region, females were 
more concern about their oral hygiene and they preferred 
conservative treatment rather than extraction.[25] Highest 
percentage of male subjects was found in the age group of 
51-70 years in both rural (53.8%) and urban (55.1%) regions. 
Majority of dental colleges and teaching institutions were 
located in urban areas so they had a better access to treatment. 
In females edentulousness was increased between age groups 
of 30-44, 45-59, 60-64 and then decreased. According to 
duration of complete edentulousness, maximum percentage 
of males was found in the category of up to 6 months (27.8%) 
in the rural region. This observation can be associated with the 
fact that dental surgeons are not posted at the level of primary 
health center in most rural areas of India. Provision of dental 
care in rural areas should not be limited to treatment alone, but 
should focus on empowering the community through dental 
health education to increase acceptability of services leading 
to greater utilization of curative care.[26-28] The rural subjects 
were economically poor and generally employed in urban 
areas. This saves their time and expenditure so they reported 
within 6 months. Maximum percentage of male subjects were 
in 6 months to 1 year (43.5%) in the urban region the reason 
was that they wait for at least 6 months because they were 
aware that bone required time for proper healing. Maximum 
percentage of female subjects were found in the category of 
6 months to 1 year (47.6%) and up to 6 months (40.8%) in 
rural and urban region, respectively; the reason was that the 
females in the rural region were busy all day doing house hold 
works and there was a lack of awareness among them.[8,29,30] 
Females in the urban region were educated and they can come 
alone that’s why they reported within 6 months.

In Sweden, the introduction of a general dental health 
insurance system has during the last few decades probably 
improved the attitudes toward saving teeth instead of 
extracting them.[9] This study showed that periodontal disease 
was the major cause for edentulousness and then dental caries 

and lastly trauma. Some other studies have also shown similar 
signifi cant fi ndings,[2,3,9,31] but not others.[2,9,12] However, it is 
documented in the literature that dental caries was the most 
prevalent reason rendering the patients edentulousness.[2]

Periodontal disease and dental caries have been considered 
as main determinants for the high occurrence of tooth loss 
and consequently for the high percentage of edentulism.[2,3,21] 
Identifying failure to visit the dentist regularly was also 
found to be a major reason.[6] Age was strongly associated 
with edentulism,[3,4,13,25,32-34] This fi nding was not surprising 
because the cumulative effects of dental caries and periodontal 
diseases as well as treatment decisions associated with 
these two main reasons, increase with age.[1-3] Differential 
treatment choice across the socio-economic conditions, like 
endodontic versus tooth extraction, also may play the role in 
the overall tooth loss phenomenon.[9,11,12,17,19,31]

The consequences of complete edentulism on the oral and 
facial structures are well-known criteria for predicting the 
long-term effects of tooth removal on any individual patient 
are currently lacking. A greater awareness regarding proper 
dental hygiene and timely replacement of the missing teeth 
needs to be stressed among the general public.[35]

Conclusion

Age, gender, and tooth loss are associated with each other, 
but they have independent effects on the oral health-related 
quality-of-life. Tooth loss, which is associated with the 
increase of age, is associated with more negative impacts 
while the increase of age independently results in fewer. It 
is essential to identify feasible strategies to provide primary 
dental health education and treatment to all rural and urban 
elderly in the future. We suggest community dental health 
services as a general health need of the elderly rather than 
a special health need of the community. Incorporating 
primary, as well as rehabilitative dental care services under 
the existing rural health infrastructure may be an effective 
method to improve access to oral health-care for the elderly 
in developing countries.
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