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Introduction
The elderly population in Brazil is among the fastest growing in 

the world. Massive urbanization and declining rates of mortality and 
fertility contribute to the future realization of the estimate that Brazil 
should have the sixth largest population of the elderly, representing 
more than 32 million individuals aged 60 or over, about 15% its total 
population.1

Health is the ability of the individual, independent of his or her 
age to continue to function in their physical and social environment, 
contributing to and interacting with society2 and oral health is an 
essential component of the general health and well-being of the 
individual influencing the productivity and quality of life and most 
of the times is not of its importance recognized, mainly by elderly 
people, where the loss of teeth is accepted as a natural phenomenon 
that accompanies aging.3 However, it is known that diseases 
developed in the oral cavity, such as caries or periodontal diseases, 
may be frequently associated with some systemic diseases such as 
arteriosclerosis, diabetes and heart diseases.4

In Brazil, oral health indicators for the elderly population living 
in rural areas are critical.5–7 Knowledge of the needs related to this 
population is important to support the planning of oral health care for 
the elderly.8 Oral health care and periodic returns to the dental office 
help to maintain the general health of the patient, as oral diseases 
belong to a group of diseases that can be avoided with preventive 
measures (Martins et al.)

Shah and Sundaram9 evaluated 524 elderly residents in rural areas 
regarding the impact of socio-demographic variables, oral hygiene 
practices and habits on the periodontal conditions measured by the 
CPI (Community Periodontal Index), presence of gingival recession, 
dental mobility and halitosis. The authors found a high prevalence 
of periodontal diseases, with a positive association with age, oral 
hygiene practices and presence of heart disease. More recently, some 
authors,10–12 have also found more alarming oral conditions in elderly 

rural dwellers with high rates of tooth loss, root caries, periodontal 
disease as well as greater masticatory difficulties. Such elderly people 
were usually low-income and poorly educated.

The damage caused by lack of oral health care increases with 
age, resulting in tooth loss and increased need for prosthetic use. In 
addition to this, public health systems have long been curative and 
mutilating,13 especially in relation to the population living in rural 
areas, which is a condemned practice in the present day.

Martins et al.6 investigated the use of dental services among 
dentate and edentulous elderly residents in the southeastern region 
of Brazil, comparing the elderly who used the service for less than a 
year with those who used it for more than a year. Older people who 
perceived that speech was influenced by the condition of oral health 
were the ones that used the service the most, while the elderly living 
in rural areas and with lower income were the ones that used the 
service the least. In the edentulous ones, the greater use was among 
elderly with painful sensitivity in the oral cavity. Saliba et al.7 verified 
the dental loss in a rural population and evaluated the contribution 
of socioeconomic and behavioral variables; dental loss advanced 
considerably with age, and the situation was far below the goals 
established by the WHO for 2010. 

The scarcity of epidemiological studies in the rural population 
may compromise information on oral health. For these, access to 
public services in general, schools, hospitals and health facilities 
can be difficult due to the distance of properties and precarious 
transport services.7,14 These and other factors, such as the absence of 
water treatment systems,6,15 sewage and garbage collection may also 
compromise the health of this population.

A British study involving 876 elderly people over 65 years old 
was conducted to identify the relationship between social support, 
oral health status and behavior in relation to the maintenance of this. 
This study found a close relationship between them that influences the 
decision making between the demand for dental care and the type of 
treatment performed.16
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Abstract

The increase in life expectancy worldwide has not necessarily been accompanied 
by better living conditions and particularly oral health. The elderly living in rural 
areas are considered to have low access to dental care being those greatly affected 
by oral diseases. The aim of this study was to know the oral conditions of 76 elderly 
people living in a rural area. The population examined showed low schooling, 36.8% 
did not report any year of formal education and 31.5% had less than four years of 
formal schooling, with the majority being married (59.2%). After applying the WHO 
principles by a previously trained examiner, the results showed that the tongue coating 
was the most prevalent mucosa alteration (67.7%), the prevalence of dental loss was 
high, with only 6.6 teeth present by the elderly and 54% of total edentulous patient. 
The mean DMFT was 28.1, one root caries was found by the elderly among the elderly 
who had teeth; 50% of the elderly presented periodontal pockets and 83.3% loss of 
periodontal insertion above 3 mm. About 50% of the elderly did not use prostheses in 
the maxilla, and 69.2% did not use in the lower jaw; regarding the need for prostheses 
in the upper and lower jaw only 26.9% and 23.1% did not need prostheses, respectively. 
The population studied was highly vulnerable with alarming oral conditions, needing 
to be a priority in specific government programs.

Keywords: aged, rural areas, oral health, periodontal diseases, dental caries, 
prostheses and implants

MOJ Gerontology & Geriatrics

Research Article Open Access

https://creativecommons.org/licenses/by-nc/4.0/
https://crossmark.crossref.org/dialog/?doi=10.15406/mojgg.2019.04.00179&domain=pdf


Conditions of oral health in elderly of rural areas 60
Copyright:

©2019 Montandon et al.

Citation: Montandon AAB, Pinelli LAP, Ricci WA, et al. Conditions of oral health in elderly of rural areas. MOJ Gerontol Ger. 2019;4(2):59‒63. 
DOI: 10.15406/mojgg.2019.04.00179

Thus, the numerous factors that influence oral health in elderly 
patients, an integral part of their health, lead to a better understanding 
of their behavior in specific communities so that community 
programs17–19 can more specifically achieve their goals, considering 
that aging with independence must be sought by all health professionals 
in a philosophy of multidisciplinary care. An analysis of these aspects 
may lead to a better understanding of the variability of the dental 
condition and thus increase our knowledge about factors that promote 
oral health even in old age. Therefore, the objective of this study was 
to know the behavior of oral and social health indicators of elderly 
residents in the rural area of Araraquara, State of São Paulo, Brazil.

Methods
This study is a transversal type epidemiological survey, applied 

to 94 elderly residents of the Bela Vista settlement, Araraquara, São 
Paulo, Brazil. Inclusion criteria were age (over 60 years) and non-
rejection of clinical examination; the exclusion criteria were related 
to factors that determine the risk of bacterial endocarditis in totally 
or partially dentate patients due to periodontal probing procedures 
following the American Heart Association guidelines.20 Medical 
information was confirmed in the patient’s medical record.

The present study was submitted to the Research Ethics 
Committee of the School of Dentistry of Araraquara (Protocol 49/05) 
and the elderly signed a consent form authorizing the interview and 
examinations. Socio-demographic variables were collected such as 
age in full years, marital status, years of schooling, and family income 
in minimum salaries.

The clinical examination followed the methodology recommended 
by the WHO21 and was performed by a single examiner previously 
trained using sterilized kits containing wooden spatulas and gauze, 
a periodontal probe specially recommended by WHO (Trinity®), as 
well as clinical mirror and Individual Protection Equipment (IPE). In 
the extra-oral examination, it was verified the presence and location 
of lesions and tissue alterations, as well as the presence or absence 
of xerostomia. The periodontal conditions measured by the CPI 
(Community Periodontal Index) were verified for the presence of 
periodontal pockets and PI (Periodontal Index) to determine the level 
of periodontal insertion, besides the use and needs of prostheses.

The presence of prostheses was recorded for both the maxilla and 
the mandible, considering the absence of prosthesis (score 0), fixed 
partial prosthesis (score 1), more than one fixed partial denture (score 
2), partial removable prosthesis (score 3), presence of both partial and 
removable partial prostheses (score 4) or complete dentures (score 5). 
The prosthetic need was also recorded for the maxilla and mandible, 
according to the following criteria: there is no need for prosthesis 
(score 0), need for a unitary prosthesis (score 1), need for a prosthesis 
with multiple elements (score 2), need for unitary prosthesis and/or 
with multiple elements (score 3) and need for a complete denture 
(score 4). After the data collection, a database was created, and the 
descriptive analysis of the collected variables, made through the 
preparation of tables.

Results 
Of the ninety-four-elderly living in the rural area selected for the 

study, only 76 elderly (80.9% of the elderly population living in the 
settlement) adequately completed all the steps to be included in the 
data. The age varied between 60 and 91 years (mean 74.3 years-old), 
56.6% of males and 43.4% of females. The majority was marriage 
(59.2%), 36.8% with no schooling and 31.5% had less than four years 
of formal schooling; 40.8% of the elderly received one minimum 
salary (approximately U$ 280.00) or less.

Forty-six percent of the sample was partially dentate and 54% 
edentulous. Figure 1 and Tables 1-9 show the results analyzed. Of the 
76 patients examined, 31 (40.79%) had mucosa alterations according 
to the Figure 1.

Figure 1 Prevalence of mucosal alterations in the patients examined (n=76).

Table 1 Mean values for number of teeth present, DMFT, and root caries in 
the population studied by age group (n=36)

Age 
group

Mean 
number of 
teeth present

DMFT Average 
number of 
root cariesMean D M F

55 |---| 64 2.3 30.4 0.3 29.7 0.4 0.0 

65 |---| 74 9.2 27.2 2.0 22.8 2.4 1.1 

75 |---| 84 7.0 26.6 1.0 25.0 0.6 3.0 

85 |---| 94 0.0 32.0 0.0 32.0 0.0 0.0 

60 |---| 91 6.6 28.1 1.3 25.4 1.4 1.1 

Table 2 Frequency (%) of dentate patients according to the highest score for 
the community periodontal index (CPI) and age group (n = 36)

Age group Number of elderly 
partially dentate

Highest score for CPI

0 1 2 3 4

55 |---| 64 3 - - 100,0 - -

65 |---| 74 27 - 11,1 22,2 55,5 11,1

75 |---| 84 6 - - 50,0 50,0 -

60 |---| 84 36 - 8,3 41,7 33,3 16,7

0, healthy tooth; 1, bleeding; 2, calculus and/or marginal excess of restoration; 
3, periodontal pocket of 4-5mm (black band of the probe partially visible), 4, 
periodontal pocket of 6mm or more (black band of probe not visible)

Table 3 Mean number of sextants according to the highest score of the 
community periodontal index (CPI) and age group in dentate elderly (n = 36)

Age group Number of elderly 
partially dentate

Sextants with score CPI

0 1 2 3 4 Absent

55 |---| 64 3 1,0 1,0 2,0 - - 2,0

65 |---| 74 27 0,1 0,4 2,1 0,7 0,1 2,7

75 |---| 84 6 - 1,0 2,0 1,0 0,5 1,5

60 |---| 84 36 0,2 0,6 2,1 0,7 1,2 2,4

0, healthy tooth; 1, bleeding; 2, calculus and/or marginal excess of restoration; 
3, periodontal pocket of 4-5mm (black band of the probe partially visible), 4, 
periodontal pocket of 6mm or more (black band of probe not visible)
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Table 4 Frequency (%) of dentate patients according to highest score of 
Periodontal Insertion Index (PI) and age group (n = 36)

Age Group Number of elderly 
partially dentate

Highest score PI

0 1 2 3 4

55 |---| 64 3 - - - 100,0 -

65 |---| 74 27 22,2 55,6 11,1 11,1 -

75 |---| 84 6 - - 100,0 - -

60 |---| 84 36 16,7 41,6 25,0 16,7 -

0=0-3mm; 1=4-5mm (cementitious junction within the black band of the 
probe); 2=6-8mm (cementitious junction between the upper limit of the 
black band and the 8.5mm ring); 3=9-11mm (cementitious junction between 
the rings of 8.5mm and 11mm); 4=12mm or more (cementitious junction in 
addition to the 11.5mm ring)

Table 5 Mean number of sextants according to highest score of periodontal 
insertion index (PI) and age group in dentate elderly (n = 36)

Age group Number of elderly 
partially dentate

Average number of sextants - PI

0 1 2 3 4 Absent

55 |---| 64 3 - 3,0 - 1,0 - 2,0

65 |---| 74 27 1,4 1,4 0,2 0,2 - 2,7

75 |---| 84 6 2,5 1,0 1,0 - - 1,5

60 |---| 84 36 1,5 1,5 0,3 0,3 - 2,4

0=0-3mm; 1 = 4-5mm (cementitious junction within the black band of the 
probe); 2=6-8mm (cementitious junction between the upper limit of the 
black band and the 8.5mm ring); 3=9-11mm (cementitious junction between 
the rings of 8.5mm and 11mm); 4=12mm or more (cementitious junction in 
addition to the 11.5mm ring)

Table 6 Frequency (%) of patients studied according to the prosthetic 
condition in the upper jaw and age group (n = 76)

Age Group
Maxillary prosthetic condition

0 1 2 3 4 5 Total

55 |---| 64 57,1 - - - - 42,9 100,0

65 |---| 74 38,5 - - 15,4 - 46,1 100,0

75 |---| 84 60,0 - - - - 13,3 100,0

85 |---| 94 100,0 - - - - - 100,0

60 |---| 91 50,0 - - 7,7 - 42,3 100,0

0=no prosthesis; 1=fixed partial prosthesis; 2, more than one fixed partial 
prosthesis; 3, removable partial prosthesis; 4=partial prosthesis-fixed and 
removable; 5=complete dentures

Table 7 Percentage of patients studied according to the prosthetic condition 
in the lower jaw and age group (n =76)

Age Group
Mandibular prosthetic condition

0 1 2 3 4 5 Total

55 |---| 64 57,1 - - - - 42,9 100,0

65 |---| 74 69,2 - - 15,4 - 15,4 100,0

75 |---| 84 80,0 - - - - 20,0 100,0

85 |---| 94 100,0 - - - - - 100,0

60 |---| 91 69,2 - - 7,6 - 19,2 100,0

0, no prosthesis; 1, fixed partial prosthesis; 2, more than one fixed partial 
prosthesis; 3, removable partial prosthesis; 4, partial prosthesis - fixed and 
removable; 5, complete dentures

Table 8 Percentage of patients studied according to prosthetic need in the 
upper jaw and age group (n = 76)

Age Group
Prosthetic need in the upper jaw

0 1 2 3 4   Total

55 |---| 64 28,6 - 14,3 - 57,1 100,0

65 |---| 74 38,5 - 15,3 7,7 38,5 100,0

75 |---| 84 - - 20,0 - 80,0 100,0

85 |---| 94 - - - - 100,0 100,0

60 |---| 91 26,9 - 15,4 3,8 53,9 100,0

0, no prosthesis, 1, fixed partial prosthesis; 2, more than one fixed partial 
prosthesis; 3, removable partial prosthesis; 4, partial prosthesis - fixed and 
removable; 5, complete dentures

Table 9 Percentage of patients studied according to prosthetic need in the 
lower jaw and age group (n = 76)

Age Group
Prosthetic need in the lower jaw

0 1 2 3 4 Total

55 |---| 64 14,3 - 14,3 - 71,4 100,0

65 |---| 74 38,4 - 23,1 23,1 15,4 100,0

75 |---| 84 - - 20,0 - 80,0 100,0

85 |---| 94 - - - - 100,0 100,0

60 |---| 91 23,1 - 19,2 11,5 46,2 100,0

0, No prosthesis; 1, fixed partial prosthesis; 2, more than one fixed partial 
prosthesis; 3, removable partial prosthesis; 4, partial prosthesis -fixed and 
removable; 5, complete dentures

Tables 1 to 5 refer to data collected exclusively on 36 partially 
dentate elderly (47.37%), while the tables 6 to 9 refer to the total 
population examined (n=76).

Discussion
The data collection of this study had as objective to know the oral 

health of elderly residents in the rural area, which according to WHO 
(1991). The concept of active aging requires the active participation 
of the elderly in the society in which they live and not necessarily the 
absence of diseases2 and the multidisciplinary view of the elderly care 
approach requires their knowledge as a whole.

In the United States, some authors14,17 also relate contextual factors 
such as distance and transportation difficulty as the main determinants 
that affect the oral health of residents in rural American areas. In 
addition, residents of rural areas have a socioeconomic situation that 
makes it difficult for periodic visits to dental offices.6 This condition 
was evidenced in relation to the verified numbers of income and 
schooling, considering that 36.8% of the elderly presented in schooling 
and 31.5% had less than four years of formal schooling; 40.8% of the 
elderly received one minimum salary (approximately $280.00). In a 
study by Kim et al.12 the poor social network was associated with poor 
chewing ability in the elderly living in rural areas.

The oral health analysis of the elderly showed that the most 
prevalent mucosa alteration was tongue coating (67.7%), followed by 
the high prevalence of dental loss, with 6.6 teeth present on average 
by the elderly and 54% of total edentulous. These numbers were 
shown to be much more expressive in comparison to those data of 
dental loss in the elderly living in rural area obtained by Caldwell et 
al.10 and Masood et al.11The mean DMFT was 28.1, with the elderly 
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having one root carie on average. Among the elderly who had teeth, 
50% had periodontal pockets and 83.3% lost periodontal insertion 
over 3 millimeters.

From the epidemiological point of view, caries is possibly the 
most important multifactorial oral disease, and its close association 
with diet and lifestyle also gives it anthropological relevance.13,18,22 
In the studied rural population, it can be observed that the diet allied 
to the practice of oral hygiene insufficient and difficulty of access to 
the dental offices lead to the existing epidemiological picture. As the 
age increased, the number of people with decayed teeth decreased and 
caries-free teeth increased, indicating an increase in tooth loss with 
age followed by the need for treatment with dentures. The prevalence 
of caries disease shows a decline with increasing age and according 
to Shah and Sundaram9 its risk is directly related to dental loss, oral 
hygiene habits, diet and considering old age of the study population, 
social support.16 

Dentist appointments, unlike the visits to the doctor, seem to 
reduce with aging,6 and a low rate of use of dental services among 
the elderly is expected. This condition can be evidenced by the high 
prevalence of natural tooth loss among Brazilian elderly.3 The scarcity 
of studies directed to the elderly rural population in Brazil makes it 
difficult to compare the subject,7 and the majority of the studies are 
directed to urban residents or school children.

In the age group of 55-64 years-old, the prevalence of edentulous 
was higher than that found by other authors.4,6,7,19 The elderly 
population is growing and needs specific oral health policies to 
reduce edentulism, improve general health conditions and quality of 
life. It is important to motivate dentate and edentulous elderly about 
the importance of using dental services, since it is perceived that the 
demand exists, especially in the population that lives in rural areas 
only when the oral health situation is critical, in the face of incurable 
pain or lesions with home therapy.6

In this study, about 50% of the elderly did not use prosthesis in 
the upper jaw and 69.2% in the lower jaw. Regarding the need for 
prostheses in the upper and lower jaw, only 26.9% and 23.1% did 
not require prostheses, respectively (Tables 18 to 21), indicating the 
existence of a high demand for prosthetic services. Since edentulism 
is a prevalent condition in Brazil and irreversible among those 
affected, it is important to know the factors associated with the use 
of dental services in this specific population, in order to contribute to 
targeted oral health policies that can improve the quality of life of this 
population.6

Conditions that affect access to dental care are multifactorial 
and include social, economic and cultural factors.16 According to 
some studies6,4,8,15,17,19 residents of rural areas are usually affected by 
these conditions due to the difficulty of transportation and access to 
dental offices and do not have the financial resources for this type 
of treatment. The distance to be covered by rural dwellers varies 
depending on the region, but in general, they are significant barriers 
for the elderly, low income, self-employed and limited public 
transportation. It is necessary to develop oral health care programs in 
order to reduce the damage caused and to prevent the continuation of 
the tendency towards mutilation, especially in the elderly population.7

The oral health conditions found in the studied population should 
be considered in the provision of dental care, with a multidisciplinary 
approach. The limitation of this research was the sample size, which 
although it corresponded to approximately 80% of the elderly 
residents of the studied region still reflects specific data of the target 

population, that is, although small number of elderly is representative 
of the oral conditions faced by the elderly of rural area. Such a study 
shows the need for broader interventions in rural areas.

Conclusion
The elderly patients examined presented precarious oral health 

conditions, with high prevalence of mucosal lesions, few teeth present 
and high need of prostheses, which shows that this population was 
highly vulnerable with alarming oral conditions, needing to be a 
priority in specific government programs.
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