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Abstract

Background: Oral health has a major role in the health as well as quality of life of older adults.
Objectives: The present study was conducted with the aim to determine the relationship between oral health and cognitive status
of the elderly.
Methods: In this descriptive, correlation, cross sectional study, 206 older individuals were selected according to a stratified random
sampling method from health centers in Ghaemshahr, Iran between May and October 2016. Data collection tools included cognitive
state test (COST), geriatric oral health assessment index (GOHAI), geriatric depression scale, as well as a socio-demographic question-
naire. Dental history and risk factors for cardiovascular diseases were also recorded. Data were analyzed using a logistic regression
test.
Results: The mean age was 67.71 ± 7.28 years. Out of all participants, 53% (111 individuals) were women, 81.6% (168 individuals) were
married, 50.5% (104 individuals) were overweight, 19.4% (40 individuals) had hypertension, and 30.1% (62 individuals) had concomi-
tant hyper-lipidemia, diabetes, and hypertension. No significant relationship was found between age and oral health; however, the
relationship between age and cognitive score was significant (P = 0.002). Tooth loss was the most predictive of the cognitive state.
People that lost 5 - 7 teeth were 4.16 times more at risk for cognitive decline. The cognitive score of those with no weight gain was
2.6 times better than those with weight gain. The cognitive state improved by 1.77 times with a higher education level. The cognitive
state of participants who better observed oral health was 1.14 times better. Generally, predictive power of the model was 57.2%.
Conclusions: Development of interventions to improve older adults’ oral health seems to be essential.
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1. Background

Despite reports from developed countries regarding
reduced tooth loss in adults, edentulousness as well as
wearing dentures is still considered a major geriatric prob-
lem (1). Nearly 25% of people over 60 years of age are eden-
tulous and those who are not edentulous have lost 50% of
their teeth (2). In Iran, 60.6% of the elderly suffer from oral
as well as dental problems and 32.2% wear dentures (3).

About 35% of older individuals show different degrees
of cognitive problems (4). The results from some recent
studies indicate a mild to moderate relationship between
oral health as well as cognitive disorders (5). The reaction
of the immune system to oral and dental bacteria seems
resulted in the death of nerve cells or attenuation of mem-
ory (6, 7). According to some studies, reduced number
of teeth is associated with increased incidence of cogni-
tive decline (5, 8). These researchers recommended further
studies in this field. In a study, no relationship was ob-

served between oral hygiene and cognitive decline in geri-
atrics (7). Although some studies were conducted to assess
oral health in the elderly, in our country, currently, there
is insufficient evidence to develop recommendations for
strategies to improve cognitive status among the elderly.

2. Methods

2.1. Sample Collection

In this descriptive, correlation, cross sectional study,
206 older individuals were selected from governmental as
well as referral health centers in Ghaemshahr, Iran by a
stratified random sampling method between May and Oc-
tober 2016. After the official stages as well as obtaining
permission from the research ethics committee of Mazan-
daran University of Medical Sciences, names as well as ad-
dresses of health centers in Ghaemshahr were prepared.
Furthermore, 5 out of 12 centers that were located in the
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north, south, east, and west of the town were randomly se-
lected and the ratio of the older individuals in each center
to the total number of older individuals was found. In each
center, samples were selected randomly using the round-
between function in Excel. Unqualified older individuals
were replaced with others. While explaining the objectives
as well as method of the study, the researcher identified el-
igible older individuals and after obtaining their informed
consent, assured them of the confidentiality of data. This
study ethically complies with the declaration of Helsinki.
Questionnaires were completed verbally, face-to-face, and
individually. Necessary training regarding oral and dental
hygiene as well as care was given. Sample size was found
according to the Park study (5) as follows:

(1)n =

(
zα

2
+ zβ

)2

σ2

d2
= 196

σ2 = 2.25; α = 0.05; β = 0.2; d = 0.3
Taking into account possible withdrawals, 206 older in-

dividuals were recruited. The study inclusion criterion was
60 years old and above. The exclusion criteria included no
history of hypothyroidism, stroke, or dementia (5) based
on patient’s record and unwilling to take part.

2.2. Measurement

Cognitive status was assessed using cognitive state test
(COST) developed by Babacan-Yildiz (2012) and validated in
Iran by Lotfi (2014) (9, 10), with reported Cronbach’s alpha
of 0.82. This questionnaire contains 19 items in such di-
mensions as orientation (4 points), registration (3 points),
attention (5 points), recall memory (3 points), abstraction
and judgment (2 points), verbal category fluency (1 point),
retrograde memory (3 points), language (5 points), ag-
nosia (1 point), apraxia (2 points), and visuospatial func-
tions (1 point), making a maximum score of 30 points.
Higher scores indicate a better cognitive state. Sensitivity
and specificity at the cut-off point of 25.5 were found 94%
and 86%, respectively.

Oral health was assessed using the geriatric oral health
assessment index (GOHAI) developed by Atchison (1990)
and Rezaei et al. found its validity and reliability, with re-
ported Cronbach’s alpha of 0.74. This questionnaire con-
tains 12 items in physical, psychological, and social dimen-
sions with scoring based on 5-point Likert scale: always (1),
often (2), sometimes (3), rarely (4), and never (5). Questions
3, 5, and 7 are scored in reverse. Minimum score is 12 points
and maximum 60 points, and higher scores show a better
status of oral health (11).

Depression symptoms were assessed using geriatric
depression scale (Yesavage et al., 1983), whose validity and
reliability in Iran were found by Malakouti (2006), with

a cut-off point of 6, sensitivity of 0.9, and specificity of
0.83 (12). The sociodemographic questionnaire included
age, gender, and education level, cardiovascular risk fac-
tors of hypertension, diabetes, hyperlipidemia, smoking,
and overweight (13), as well as dental history of number of
lost teeth, frequency of brushing, use of dental floss, use of
toothpaste, and last visit to dentist (11).

2.3. Statistical Analysis

Data were analyzed using descriptive (absolute and rel-
ative frequency distribution tables, mean and standard de-
viation) and inferential (correlation coefficient, logistic re-
gression) statistical tests. Normality of continuous vari-
ables was assessed by kolmogorov-smirnov test. Fisher’s
exact test and logistic regression were used to compare
cognitive status scores with oral health variables, depres-
sion, weight gain, education, and tooth loss. Values P <
0.05 were considered significant.

3. Results

Of all participants, 53% (111 individuals) were women,
81.6% (168 individuals) were married, 50.5% (104 individ-
uals) were overweight, 19.4% (40 individuals) had hyper-
tension, and 30.1% (62 individuals) had concomitant hy-
perlipidemia, diabetes and hypertension. Information re-
garding quantitative variables was shown in Table 1.

Table 1. Mean Age, Oral Health State, Cognitive State, and Depression Symptoms in
Participating Older People in 2016

Variable Mean ± SD

Age 67.71 ± 7.28

Oral health score 39.14 ± 5.66

Cognitive state score 25.07 ± 4.13

Depression symptoms score 22.89 ± 1.74

There was a significant relationship between cognitive
state and education (P = 0.001). Out of the 206 samples,
48.5% (100 individuals) had cognitive scores of ≤ 25.5, of
whom 66.7% (42 individuals) were illiterate, and 51.5% (106
individuals) had cognitive scores of > 25.5, of whom 33.3%
(21 individuals) were illiterates.

Cognitive decline (scores ≤ 25) was higher in women
(49.5%) compared to men (47.4%), however, there was no
significantly difference between the 2 groups (P = 0.781).

Spearman’s correlation coefficient showed no signifi-
cant relationship between age and oral health or between
age and BMI, however the relationships between age and
cognitive score (P < 0.001) as well as age and depression
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symptoms were significant (P = 0.028). Moreover, the re-
lationships between oral health and cognitive score (P <
0.001), oral health and depression symptoms (P < 0.001),
as well as cognitive score and BMI (P = 0.004) were signifi-
cant.

The present study results showed a significant relation-
ship between cognitive state and frequency of brushing
(P < 0.001), use of toothpaste (P < 0.001), use of dental
floss (P < 0.001), and last visit to dentist in older people
(P < 0.001), such that those who less frequently brushed
their teeth had lower cognitive scores compared to those
that more frequently brushed their teeth; those who used
toothpaste had better cognitive state compared to those
that did not; those who used dental floss had better cog-
nitive status compared to those that did not; and those
with more than 3 years since their last visit to dentist had
poorer cognitive state compared to those with less than 1
year since their last visit.

Cognitive status was most predicted by tooth loss. Peo-
ple that lost 5 - 7 teeth were 4.16 times more at risk of cog-
nitive decline. The cognitive score of those with no weight
gain was 2.6 times better than those with weight gain. The
cognitive state improved by 1.77 times with higher educa-
tion level. The cognitive state of participants who better
observed oral hygiene was 1.14 times better. Generally, pre-
dictive power of the model was 57.2% (Table 2).

4. Discussion

The present study results showed that cognitive state
improves by 1.77 times with a high education level. In a sim-
ilar study conducted to assess the relationship between
oral hygiene and cognitive decline in elderly Chinese indi-
viduals, a significant relationship was found between ed-
ucation level and cognitive disorder, thus people with a
lower education had greater cognitive disorders (8). A sys-
tematic review conducted on factors affecting older indi-
viduals cognitive state showed contradictory data relating
to 14 studies conducted on 43201 people over 1 to 11 years
follow-up (13).

The results of this study showed the cognitive score of
those with no weight gain was 2.6 times better than those
with weight gain. In a similar study conducted to assess
the relationship between oral hygiene and cognitive func-
tion, a significant relationship was found between BMI and
cognitive state (14). A systematic review conducted on fac-
tors affecting older people’s cognitive state showed contra-
dictory data relating to 3 studies conducted on 8475 people
over 4 to 8 years follow-up (13).

The present study results showed that the cognitive
state was most predicted by tooth loss. Individuals that
lost 5 - 7 teeth were 4.16 times more at risk of cognitive

decline and cognitive state of participants that better ob-
served oral hygiene was 1.14 times better. Generally, pre-
dictive power of the model was 57.2%. This finding is con-
sistent with the study done by Rai et al. (2010) in North
India (15); Stewart et al. study (2013) in London (14); Park
et al. study (2012) in Korea (5); and the Luo et al. study
(2015) in China (8). However, the study done by Arrive et al.,
in France (2012), showed no relationship between oral hy-
giene and cognitive decline in older people (7), which may
have been due to the difference in participants’ mean age,
their socioeconomic status, and study design.

It seems that both rate and speed of tooth loss are
higher in old age. The results obtained in a study con-
ducted by Hajiebrahimi et al. (2009) showed that cogni-
tive state is significantly related to use of toothpaste, use
of dental floss, brushing, and last visit to dentist (16). In
a cross-sectional study conducted in Japan to assess cogni-
tive state and oral hygiene, a significant relationship was
observed between brushing and cognitive state, but fre-
quency of brushing was not cited (17). In another study
conducted to assess the relationship between edentulous-
ness and quality of life in older individuals in Isfahan city,
those that brushed irregularly or had more than 5 years
since their last visit to the dentist had poorer quality of life
(18).

4.1. Limitations

A number of limitations affected the present study.
First, this is a cross sectional study and the correlations
can not imply causation relationships between parame-
ters. Secondly, the nutritional status of participants was
not assessed.

4.2. Conclusion

It seems that oral health not only prevents gingival dis-
eases and dental caries, but it also provides an effective
strategy for preventing cognitive disorders. Considering
the prevalence of oral problems in older individuals and its
importance in their general health, hygiene training can
provide the best and easiest way for maintaining public
health. Proper planning for the public through the me-
dia can also be beneficial. The usual care measures taken
to prevent cognitive disorders are not sufficient. Further
studies on the effect of oral health on the cognitive state,
taking into account the role of other protective measures
are recommended.
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Table 2. The Relationship Between Oral Health and Cognitive State in Older People According to Regression Analysis (Other Variables Controlled)

Variable Sig Exp (B) 95% Confidence Interval for Exp (B)

Low limit High limit

Depression score 0.09 0.54 0.26 1.10

Oral health score 0.000 1.14 1.06 1.22

Education 0.004 1.77 1.20 2.60

Weight gain 0.006 2.60 1.32 5.12

1 - 3 teeth lost 1 0 0 0

3 - 5 teeth lost 0.12 2.61 0.77 8.81

5 - 7 teeth lost 0.007 4.16 1.46 11.85

7 and more teeth lost 0.05 2.43 0.98 5.54
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