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Abstract
Objective: To determine the association between oral health and nutritional status in community-dwelling older adults in Turkey. A populationbased cohort study using data obtained from the Kayseri Elderly. Health Study.
Materials and Methods: Nutritional status was assessed using the Mini Nutritional Assessment. In oral examination, number of decayed permanent
teeth, use of dental prostheses, number of natural teeth, use of toothpaste and tooth brushing frequency were noted. Oral health-related quality
of life and periodontal status were assessed by the Oral Health Impact Profile (OHIP-14) questionnaire and the Community Periodontal Index,
respectively.
Results: A total of 476 older adults, whose oral health data were available, were included in this study. The mean age of the participants was
71.8±5.6 years and 52.3% were female. The prevalence rate for normal nutritional status was 52.2%. The remaining 44.2% of the older adults were
determined to be at risk of malnutrition and 3.6% had malnutrition. In multivariate analysis, depressive mood (OR: 2.54 95% CI: 1.59-4.06), use of
toothpaste (OR: 0.58 95% CI: 0.38-0.88) and OHIP scores (OR: 1.03 95% CI: 1.01-1.06) were detected to be independent determinants of nutritional
status.
Conclusion: Depressive mood, not using toothpaste and high OHIP scores were found to be significant risk factors for malnutrition.
Keywords: Older adults, community-dwelling, malnutrition, oral health status, mini nutritional assessment

Introduction
Malnutrition is frequent in older individuals, and has particular
relevance in individuals with the advancing age. Studies have
shown that the prevalence of malnutrition is approximately
2-8% in the community-dwelling older adults (1). The reported
prevalence of malnutrition in the community-dwelling Turkish
older adult population is in a broad range of 3.3 to 19% (2,
3). Malnutrition is one of the most relevant conditions that
negatively affects the health of the older adults. Decline in
nutritional quality is one of the complications of old aging
(4). Poor oral health, comorbidities, use of medication, social,
psychological and cultural factors are other contributing
factors to the poor nutritional status of the older adults (5). Oral
health problems related with teeth loss, lack of or inadequate
prosthesis, the presence of pain related to caries and periodontal

diseases are fundamental health problems which may have a
high impact on nutrition, primarily in the older adults. These
oral health-related problems may cause consumption of a diet
low in fiber, and difficulty in fragmentation and grinding of
food in the mouth. As a result, decreasing amount of fruit,
vegetable, meat and bean consumption in diet may lead
primarily increase in carbohydrate and sugar consumption
(6). A relatively small number of studies have evaluated
whether oral health problems are predictors of nutritional
status among community-dwelling older adults by using
measurements that assess the risk of malnutrition, especially
assessment of malnutrition with Mini-Nutritional Assessment
(MNA). The assessment of malnutrition can be done with
anthropometric measurements or indexes’ derived from these
measures and with various scales. The most frequently used
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scale to assess nutritional status is the MNA. It is a noninvasive,
well-validated, and simple test which is recommended for
nutritional assessment in the older adults (1).
To our knowledge, there are studies about the oral health
status of the elderly but studies that focus on the association
between oral health and nutritional status in the older adults
in Turkey are limited. Thus, the aim of this study is both to
describe oral health status with reliable measures and to
determine whether poor oral status is a contributing factor in
the development of malnutrition in the community-dwelling
older adults in Turkey.

Materials and Methods
To assess the relationship between oral health and nutritional
status in the community dwelling older adults we used the
Kayseri Elderly Health Study (KEHES) data (2). This is a crosssectional population-based study that was conducted from
August 2013 to December 2013. Number of older adults in
this study constitutes at least 1% of the community-dwelling
older adults in the Kayseri (a city in Central Anatolia in Turkey,
with an estimated total population of 1.400.000). Data were
collected from 21 Family Health Care Centers (FHCC). The
distribution of health centers included in the study was
stratified according to socio-economic level; low, moderate
and good with respect to socio-economic status in general
population. Family physicians in each FHCC was requested to
randomly invite six older adults (three male and three female)
from each age group who were 65-74, 75-84 and older than
85 years.
Nutritional status was assessed by the Turkish version of MNA
long form (7). The MNA is developed by Guigoz et al. (8), which is
the most established, best validated and widespread nutritional
assessment tool used in geriatric population. Based on the total
score, MNA scores of the subjects were classified into three
categories. A score of less than 17 points (out of total 30) is
regarded as malnutrition, 17-23.5 points at risk for malnutrition
and >23.5 points at normal nutritional status. Geriatric
Depression scale (GDS) (9) and Mini-mental State Examination
(MMSE) (10) scores were obtained to screen depression and
cognition respectively.
The GDS cut-off point was 14 for Turkish older adults (11) and
cognitive impairment was defined as an MMSE score less than
24/30 in the illiterate and 25/30 in the literate individuals (12).
Length of education was assessed according to the last school
graduated. The level of education was grouped as illiterate,
literate (<1 years), ≥1-8 years and >8 years (Illiterate, primary,
secondary and over). Income was grouped as good, moderate,
and low according to self-report of older adults, since income
level is considered as a range of perception rather than a
quantity.
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All dental examinations were performed by an experienced
dentist. The oral health status assessment compromised of the
number of decayed, missing and filled teeth; periodontal status,
Community Periodontal Index (CPI), and use of dental prosthesis
(None, fixed, removable).
Subjective oral health-related quality of life was assessed by
oral health impact profile (OHIP-14), which was validated
for Turkish population (13). This is a 14-item questionnaire
that includes seven dimensions and detects an individual’s
perception of functional limitation, physical pain,
psychological discomfort, physical disability, psychological
disability, social disability, and handicap. Subjects are asked
if they have always/very often, often, sometimes, seldom or
never experienced any of those problems in the previous three
months. Responses are scored on a scale ranging from 1 to 5
(14). Higher scores indicate worse oral health-related quality
of life.
Periodontal status was assessed by the CPI as it is recommended
by World Health Organization. The null CPI score corresponds
to healthy periodontal condition. Increasing CPI scores,
according to the severity of periodontal status, are described
as 1: gingival bleeding; 2: calculus and bleeding; 3: shallow
periodontal pockets (Pockets 4-5 mm); 4: deep periodontal
pockets (6 millimeters or more) (15). CPI score 1 corresponds to
periodontal disease which can be improved with domestic oral
hygiene; a score of 2 or 3 needs intervention by a dentist. The
most severe condition, CPI 4, means that an individual requires
additional periodontal surgery. Participants were categorized
according to dentures: none, fixed and removable dentures.
The entire study protocol was approved by the Medical Ethics
Committee of Erciyes University Medical Faculty (No: 2013/441).
Participants without severe cognitive impairment and who gave
their informed consent were recruited; for participants with
mild or moderate cognitive impairment, consent was obtained
from a proxy.
Statistics
Descriptive characteristics of demography, cognitive status
and depressive symptoms of community dwelling older adults
were determined. These parameters were compared in our
study group according to the nutritional status by chi-square
test. Another comparison between normal nutritional status
and poor nutrition (malnutrition/malnutrition risk) were done
for oral health status; number of natural teeth, frequency
of tooth brushing, decayed teeth, periodontal status, use of
dental prosthesis, and oral health-related quality of life. Each
parameter related with nutritional status then analyzed with
logistic regression as uni-, and multivariate dependent variable.
P<0.05 value was considered statistically significant. Data were
analyzed by IBM© SPSS© Statistics version 22 (IBM© Corp.,
Armonk, NY, USA)
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Results

group according to nutritional status are summarized in Table 1.

We included 468 community-dwelling older adults with a mean
age of 71.8 (SD±5.6) years and their age range was 60 to 91years.
Of these 52.3% were females and 47.7% were males. We found
that 52.1% (n=244) of subjects were at normal nutritional
status, 44.2% (n=207) had Ministry of Natural Resources (MNR)
status and 3.7 % (n=17) had membranous nephropathy (MN)
according to Medical Nurse Associate (MNA). Since only 17
of the older participants were classified as malnourished, we
combined the MN/MNR groups. The characteristics of the study

When compared normal nutritional status and MN/MNR
subjects by sex, MN/MNR was prevalent in the female gender.
Age was a significant indicator of being poor or normal
nutritional status, 72.5 (SD±5.9) years for poor and 70.8
(SD=5.3) years for normal nutritional status. The MN/MNR
were about two times higher in illiterate than literate older
adults and normal nutritional status were two times higher in
1-8 years of educated older adults than literate. The ratio of
older adults with cognitive impairment was about two times

Table 1. Comparison of community-dwelling elderly demographical characteristics for nutritional status
Socio-demographic variables

All n (%)

Malnutrition/ Malnutrition risk
n (%)

Normal nutritional status
n (%)

Mean ± SD

71.8 (5.6)

72.5 (5.9)

70.8 (5.3)

Age groups

-

-

-

60-64

14 (2.9)

7 (3.1)

7 (2.9)

65-74

320 (67.2)

144 (64.3)

169 (69.3)

75-84

132 (27.7)

68 (30.4)

63 (28.3)

≥85

10 (2.1)

5 (2.2)

5 (2.0)

Female

245 (52.3)

134 (54.7)

111 (45.3)

Male

223(47.7)

90 (40.4)

133 (59.6)

Yes

166 (34.9)

70 (31.2)

94 (38.5)

No

310 (65.1)

154 (68.8)

150 (61.5)

Illiterate

172 (36.1)

107 (47.8)

62 (25.4)

Literate

98 (20.6)

45 (20.1)

52 (21.3)

1-8 years

173 (36.3)

62 (27.7)

107 (43.9)

>8 years

33 (6.9)

10 (4.5)

23 (9.4)

Low

144 (30.6)

78 (35.5)

61 (25.2)

Moderate

239 (50.9)

107 (48.6)

129 (53.3)

Good

87 (18.5)

35 (15.9)

52 (21.5)

Yes

124 (26.2)

73 (32.6)

48 (19.8)

No

350 (73.8)

151 (67.4)

194 (80.2)

Yes

138 (29.1)

94 (42.0)

40 (16.5)

No

336 (70.9)

130 (58.0)

202 (83.5)

p
values

Age
<0.001

0.721

Sex
0.002

Smoking
0.099

Education level
<0.001

Income

0.040

Cognitive impairment
0.002

Depression
<0.001

SD: Standard deviation
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high in MN/MNR. Depressive symptoms were also indicator of
malnutrition both in normal and poorly (MN/MNR) nourished
older adults. Additionally, we detected the ratio of nondepressive was higher in normal nutritional status compared
with poorly nourished (Table 1).
The average number of teeth in the studied sample was 3.2
(SD=4.0) and 37.4% of the subjects were edentulous. The
edentulous older adults comprised about one fourth of our
sample (n=178). In a comparison of the normal nutritional status
and MN/MNR older adults, about 1/3 of the normal nutritional
status and half of MN/MNR were edentulous. Using toothpaste
and brushing teeth rate was about 50%. MN/MNR was higher in
non-toothpaste users (59.4 %) than non-toothbrushers (53.1%)
(Table 2).
The mean score of OHIP was 12.7 (SD=11.8) in MN/MNR
and 7.1 (SD=7.7) for normal nutritional status older adults.
Impairment in oral health-related quality of life (increased
OHIP score) was at least 50% high in MN/MNR. Periodontal
evaluation was done in 295 non-edentulous older adults. We
found that just 8.8% of them were healthy. The frequency
of periodontal pathologies was as follows: bleeding 1.0%,
calculus 8.0% and sulcus 81.2%. We could not find any

difference in CPI scores between the MN/MNR and normal
nutritional status.
In bivariate analyses, demographical characteristics (gender,
educational levels, and income), cognitive impairment,
depression, oral health indicators (use of toothpaste, toothbrushing and oral health-related quality of life) were tested. In
multivariate analysis among the above-mentioned independent
variables only depressive mood (OR: 2.54 95% CI: 1.59-4.06), use
of toothpaste (OR: 0.58 95% CI: 0.38-0.88) and OHIP (OR: 1.03
95% CI: 1.01-1.06) were detected as independent determinants
of nutritional status (Table 3).

Discussion
Malnutrition is one of the major geriatric problems associated
with functional decline, poor health status and high mortality
(4). Oral health status can be considered as a significant
parameter that determines the nutritional level. Oral health
status determines both the selection and consumption of food
particularly in older adults. Certain types of food (difficult
to chew and grind) ingestion may be avoided because of
decayed, lost teeth and prosthesis (16). These limitations then
may lead decrease in intake of products such as meat, fruit,

Table 2. Comparison of community-dwelling elderly oral health parameters for nutritional status
Oral health status

All
n (%)

Malnutrition/Malnutrition risk
n (%)

Normal nutritional
status
n (%)

p
values

Edentulous

178 (37.4)

93 (41.5)

80 (32.8)

1-9

256 (53.8)

117 (52.2)

137 (56.1)

≥10

42 (8.8)

14 (6.2)

27 (11.1)

No brushing

218 (45.8)

119 (53.1)

93 (38.1)

≤ Once a day

175 (36.8)

70 (31.2)

103 (42.2)

> Once a day

83 (17.4)

35 (15.6)

48 (19.7)

Yes

239 (50.2)

91 (40.6)

144 (59.0)

No

237 (49.8)

133 (59.4)

100 (41.0)

Yes

176 (37.0)

84 (37.5)

89 (36.5)

No

300 (63.0)

140 (62.5)

155 (63.5)

No

83 (17.6)

43 (19.3)

39 (16.2)

Fixed prosthesis

41 (8.7)

13 (5.8)

28 (11.6)

Removable prosthesis

348 (73.7)

167 (74.9)

174 (72.2)

OHIP

9.8 (10.2)

12.7 (11.8)

7.1 (7.7)

<0.001

5.2 (5.5)

4.5(5.2)

5.8(5.6)

0.206

Number of natural teeth
0.054

Tooth brushing frequency

0.005

Use of toothpaste
<0.001

Decay
0.819

Dental Prosthesis
0.077

Periodontal status
(CPI scores)
OHIP: Oral Health impact profile, CPI: The consumer price index
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Table 3. Univariate and multivariate analysis to assess to nutritional status with gender, educational level, income, cognitive
impairment, tooth brushing frequency, use of toothpaste, OHIP and CPI score
Univariate analysis

Variables

Multivariate analysis

Hazard ratio (95% Cl)

p*

HR (95% Cl)

p**

Female

1

-

-

Male

1.076 (0.657-1.761)

0.771

-

Illiterate

1

-

-

Literate

0.56 (0.31-0.99)

0.04

-

1-8 years

0.50 (0.28-0.88)

0.01

-

>8 years

0.57 (0.22-1.49)

0.25

-

Good

1

-

-

Moderate

1.03 (0.60-1.79)

0.89

-

Low

1.14 (0.61-2.09)

0.67

-

No

1

-

-

Yes

1.25 (0.75-2.05)

0.38

No

1

-

Yes

2.47 (1.52-4.04)

<0.001

2.54 (1.59-4.06)

No brushing

1

-

-

≤ Once a day

1.09 (0.60-1.95)

0.76

-

> Once a day

0.59 (0.25-1.42)

0.24

-

No

1

-

0.58 (0.38-0.88)

0.01

Yes

0.40 (0.17-0.94)

0.037

OHIP

1.03 (1.01-1.06)

0.002

1.03 (1.01-1.06)

<0.001

CPI

0.98 (0.94-1.02)

0.43

-

-

Sex
-

Education level

-

Income
-

Cognitive impairment
-

Depressive mood
<0.001

Tooth brushing frequency
-

Use of toothpaste

OHIP: Oral Health impact profile, CPI: The consumer price index, HR: Hazard ratio
p* value for comparison between ‘‘MN/MNR” and ‘’normal nutritional status’’ groups: Univariate Logistic Regression test variable. p** value for comparison between ‘‘MN/MNR’’ and
‘‘normal nutritional status’’ groups: Multivariate Logistic Regression test variable.

and vegetables. Even low intake of protein may solely give
rise to loss of muscle mass and strength that is a significant
determinant of sarcopenia. Ruling out limitations leading
to food restriction may prevent increased incidence of falls
and fractures, functional impairments and disability related
with sarcopenia (5). Above-mentioned conditions about the
relationship between oral health and nutrition in older adults
are not shown in national studies.
In our study, independent of age and gender, we found that
52.1% of the older adults were classified as normal nutritional

status; 44.2% as MNR and 3.7% as having malnutrition
according to the MNA test. To our knowledge this is the first
study that used MNA to assess the relationship between oral
health and nutritional status in the community-dwelling older
adults in Turkey in a quite big sample.
Although in many studies abroad MNA have been used to
assess the nutritional status in the older adults, few of these
examined the relation with both teeth and periodontal
pathologies. Additionally, in most of these studies subjects
were institutionalized older adults. Similar with this study
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our data support the hypothesis that existing number
of natural, non-decayed teeth are not determinants of
nutritional status (17,18). The finding that more than onethird of older adults in our study was edentulous supports
the consideration that oral health status may be related
with malnutrition but tremendous number of older adults
with worst oral health condition prevented us to make this
discrimination. There are several studies indicating that
being edentulous and decreased masticatory capacity is
related with malnutrition (19,20). Since we did not collected
information about masticator and salivation capacity, we
cannot make any evaluation about the effects of these
characteristics on malnutrition in the older adults. The major
discriminative contribution of our study was the recruitment
of community-dwelling elderly who were relatively younger
compared to similar studies.
Another contribution of our study was using OHIP-14 to reflect
older adults view of quality of life related with oral health in
the community-dwelling older adults in Turkey. In the current
literature, Barrios et al. (21) shows the association of oral
health-related quality of life (OHIP-14) and nutritional status in
older adults who has oropharyngeal carcinoma. They found that
older adults patients with MN or MNR had considerably worse
oral health-related quality of life than those with adequate
nutrition. Our findings were consistent with the Barrios et al.
(21) study indicating that odds of OHIP on MN/MNR was 1.03
when compared with normal nutritional status. Then we may
conclude that OHIP can be a tool of discrimination between
MN/MNR and normal nutritional status.
The strong correlation between OHIP and Geriatric Oral
Health Assessment Index (GOHAI) provides the opportunity of
including another tool for older adults for assessment of oral
health related nutritional status. The characteristics of OHIP-14
in determining social impact, and GOHAI in physical function
show the significant contribution of this study (22).
Although there are several studies about the inverse
relationship between body mass index (BMI) and periodontal
health, there are very few about the relationship between MNA
and periodontal health. Although BMI may be considered as a
simple and basic method to assess nutritional and oral health
status it has a limitation in older adults because kyphosis is
frequent in older adults (23). We consider that the limitation
of BMI may be a good reason to use MNA in assessment of
periodontal health in the older adults. However, we could not
find any difference between MN/MNR and normal nutritional
status in terms of periodontal health.
The limitations of our study can be listed as lack of data in the
KEHES study about chewing, swallowing functions and type of
consumed food (meat, vegetables and grain).
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Conclusion
The relationship between oral health and nutritional status
in older adults is well known. According to our findings we
may conclude that depressive mood, perception of oral health
quality may be the prominent determinants in nutritional
status of older adults. Contribution of this study may then
be concentrating on relieving depressive state and improving
personal oral health care measures may be the most promising
clinical approach for older adults.
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