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Abstract

Background: Depression and oral health problems are common in the elders. They are often not well-diagnosed and treated prop-
erly.
Objectives: This study was conducted to determine the prediction role of depressive symptoms on the oral health of elderly people.
Methods: In this descriptive-correlation study, 206 elderly people were selected using a stratified random sampling method from
Health Centers of Qaemshahr, Iran. Data were collected by questionnaires including the General Oral Health Assessment Index
(GOHAI), The Geriatric Depression Scale (GDS), Cognitive State Test (COST), and the socio-demographic questionnaire. Dental history
and cardiovascular risk factors were also documented. Multiple linear regression was used for data analysis.
Results: Two hundred six elders were evaluated. Forty-three percent were aged between 65 - 74 (67.71 ± 7.28), 53% were female. The
results of the study showed that over 76% of participants had mild depression. Depression (Beta = 0.17, P = 0.01) and cognitive status
(Beta = 0.29, P < 0.001) were predictors of oral health. The predictive power of this model was 24%.
Conclusions: Depression and cognitive status were those factors that could predict elders’ oral health condition. Any oral health
care program for elders would be better to be provided as a package that evaluates elders’ cognitive status, depression, and oral
health condition.
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1. Background

Untreated depression significantly reduces the quality
of life of elders and their families (1). The prevalence of
significant symptoms of depression among the elderly in
the Iranian community is between 8% to 15%, and in elderly
people live in nursing homes about 30% (2). Depressed
elders often have demonstrations like dementia and per-
form poorly in mental tests (3). As age increases, the risk of
progressive disease, especially cardiovascular disease, in-
creases the risk of depression.

According to recent studies, the salivary reduction, due
to depression and lack of motivation for self-care, may pro-
vide the basis for the growth of pathogenic bacteria and
tooth decay (4, 5). Antidepressants can also cause hypo-
salivation. Depression may also contribute to impaired
immune function and is associated with an increased risk
of infection (6). The results of one recent systematic re-
view and meta-analyses studies showed a positive associ-

ation between depression and oral diseases, specifically
dental caries, tooth loss, and edentulous in adults and el-
ders. The authors believed that more longitudinal studies
are required to test the causal and temporal relationship
between depression and oral health status (7). However,
the findings of some studies did not show a relationship
between the symptoms of depression and periodontal dis-
eases (8, 9).

Polypharmacy is common in Iranian elders because
of their chronic illnesses (10). The side effects of these
medications, such as dry mouth, can compromise the care
of oral health. Besides, movement disorders, stroke, and
impaired vision in elders prevent efficient and adequate
brushing or flossing (11). Moreover, in Iran, statistics are
not satisfactory when 60.6% of elders have oral and den-
tal problems (12, 13). The Global Burden of Disease study,
in 2010, indicated that the most significant burden due to
dental caries and periodontal disease were found in Irani-
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ans aged 15 - 49 and 50 - 69 years, respectively. In addition,
mouth cancer led to the highest-burden in Iranians older
than 70 years of age (14).

Failure to observe oral hygiene not only causes the dis-
ease of the oral cavity but can also threaten the vital organs
of the body and even cause death of the patient (15).

2. Objectives

Regarding the lack of conducting such a study on the
elders in our country, this study was designed to deter-
mine the predicting role of depressive symptoms on the
oral health of elderly people.

3. Methods

In this descriptive correlation cross-sectional study,
206 elders were selected among the older people of the
health centers of Qaemshahr. This study was approved by
the Ethics Committee of Mazandaran University of Medi-
cal Sciences, Sari, Iran (IR.Mazums.REC.95-2236). Written
informed consent was obtained from the elderly people.

3.1. Participants

The population of this study included all the elders
with health records in the Health Centers of Qaemshahr,
Iran, in 2016. The sampling method was stratified ran-
domly. Five out of 12 centers in the North, South, East,
West, and Center of the city were randomly selected, and
the number of elders of each center was calculated rela-
tive to the total amount of elderly people. From the above
centers, a contact list of the elders was made. According
to Hair et al., the sample size can be estimated by consid-
ering the number of variables. For each variable, five to 20
participants should be undertaken (16). The present study
included 16 variables, therefore, 192 subjects were calcu-
lated. A total of 206 individuals gave consent to be part of
this study. The inclusion criteria included individuals at or
above the age of 60 and without any history of hypothy-
roidism, stroke, and dementia (17). The exclusion criteria
included unwillingness of patient for co-operation; all sub-
jects signed the consent form.

3.2. Procedures

This study was approved by the Ethics in Research
Committee of Mazandaran University (reference number:
IR.Mazums.REC.96-2236). The research places were health
centers and family physicians’ centers. The researcher
interviewed each participant by a questionnaire, which
included demographic data, cardiovascular risk factors
(high blood pressure, diabetes, high blood fat, smoking,

overweight, regular physical activity), number of taken
medicine, artificial teeth, most recent dental check, Geri-
atric Oral Health Index (GOHAI), Geriatric Depression Scale
(GDS), and Cognition Status Test (COST) validated for Per-
sian culture (18-21).

The GOHAI designed by Atchison (1990) to assess oral
health was validated and has been reliable for Persian cul-
ture. Cronbach’s alpha was 0.74 (20). The questionnaire
has 12 questions regarding physical, psychological, and so-
cial domains. This questionnaire uses a 5-point Likert scale
for each item including always (1), most often (2), some-
times (3), rarely (4), and never (5). Questions 3, 5, and 7 are
scored reversely. The range of scores is from 12 to 60 and a
higher score indicates better oral health condition (20).

The GDS evaluates depression symptoms in elders with
15 questions. The scoring system is dichotomous (yes/no).
Scores 0 - 4 in this scale indicate no depression, 5 - 8 mild
depression, 9 - 11 moderate, and 12 - 15 severe depression.
Validity and reliability of this questionnaire were assessed
in Iran, with a cutoff point of eight, sensitivity of 0.9, and
specificity of 0.84 (21).

COST contains 19 items such as orientation (4 points),
registration (3 points), attention (5 points), recall memory
(3 points), abstraction and judgment (2 points), verbal cat-
egory fluency (1 point), retrograde memory (3 points), lan-
guage (5 points), agnosia (1 point), apraxia (2 points), and
visuospatial functions (1 point), making a maximum score
of 30 points. Higher scores indicate a better cognitive state
(18).

Data were analyzed by SPSS software version 21.0. Data
were analyzed using descriptive statistics (absolute and
relative frequency distribution, mean, and standard devia-
tion) and inferential statistical tests (Spearman correlation
coefficient, multiple linear regression).

4. Results

4.1. Demographic-Medical Characteristics

A total of 206 elders were evaluated; of them, 43% were
aged between 65-74 (67.71 ± 7.28), 53% were female, 168
individuals (81.6%) were married, 35% had undergraduate
education, 104 individuals (50.5%) were overweight, 40
(19.4%) had hypertension, 62 individuals (30.1%) had con-
comitant high blood pressure, hyperlipidemia, and dia-
betes, and mean body mass index was 27.74 ± 4.72. The
results of the main quantitative variables have been pre-
sented in Table 1.

4.2. Depressive Symptoms

The results of the study showed that over 67% of partic-
ipants had mild depression (using GDS) (Table 2).
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Table 1. Participants’ Scores on Different Questionnaires

Variable Mean ± SD Median

Oral health score 39.14 ± 5.66 40

Cognitive status score 25.07 ± 4.13 26

Depressive symptoms score 8.40 ± 1.74 8.50

Table 2. The Severity of Depression in Elders Using Geriatric Depression Scale)

Severity of Depression Symptoms Number (N = 206) Percentage

No depression (4 >) 8 3.9

Mild depression (5 - 8) 158 76.7

Moderate depression (9 - 11) 40 19.4

Total 206 100

4.3. Bivariate Analysis

The correlation status of main variables of the study
has been presented in Table 3. In bivariate analysis, oral
health had no significant relationship with gender and
marital status, however, it had a significant relationship
with education (P < 0.001), occupation (P = 0.01), income
(P = 0.001), taken medicine (P = 0.03), overweight (P = 0.03),
physical activity (P = 0.001), artificial teeth (P = 0.002),
most recent dental check (P = 0.001), cognition (P < 0.001),
and depression (P = 0.001).

4.4. Regression Model

All of the variables that had a significant relationship,
along with the variables which had P < 0.3 (gender, mari-
tal status) were included in the regression model (Table 4).
In multiple regression analysis, only the depressive symp-
toms and the cognitive status were those factors that could
predict oral health. The predictive power of this model was
24% (df = 11, P < 0.001, F = 4.8).

5. Discussion

The present study confirmed that elders who had de-
pression did not look after their oral health properly. This
finding was in line with the results of the previous stud-
ies that showed the highest frequency (76.7%), which re-
lated to mild depression, economic and cultural factors
such as previous use of medication, ease of access to non-
prescribed medication, and other people’s recommenda-
tions, which result in widespread antidepressant self–med-
ication (22). The regression analysis also provided evidence
that the oral health condition might be compromised be-
cause of elders’ cognition. This finding was in concert with
the results of a systematic review and meta-analysis that

showed that psychiatric conditions are among the most
common self- medicated diseases in Iran (23).

The results of multiple regression analysis indicated
that depression symptoms predict oral health in the el-
derly. This finding corresponds with the study of Hybels et
al., on 944 elderly people in the United States (24). How-
ever, it does not match with the study of Kim and Won, in
Korea (9) and Solis et al. (8). In the study of Hybels et al.,
after controlling demographic variables, health status and
dentition, moderate depression, and low oral health sta-
tus were significantly correlated. The studies of Kim et al.,
and Solis et al., did not show a meaningful relationship be-
tween depression and periodontal disease (8, 9). The two
mentioned studies were not performed on the elderly age
group. In some of these studies there was a significant re-
lationship between the symptoms of depression and low
oral health (25) or the quality of life associated with oral
health (26). In the study of Okoro et al., people with recent
depression also had a greater risk of tooth loss (27). Symp-
toms of depression may affect oral health through some
biological pathways. Depression may play a role in stim-
ulating the production of inflammatory cytokines and im-
pairment in immune function in the development of peri-
odontal disease and oral infections (6). In addition to the
lack of motivation for self-care, it may provide a potential
for pathogenic bacteria and tooth decay by reducing oral
salivation. Antidepressants can also reduce salivation.

The findings of bivariate analysis showed there is no
significant relationship between gender and oral health
in the elders. This finding did not correspond with the
study of Hernandez-Palacios et al., in Mexico (28). On the
other side, some studies have shown that caries rates are
higher in women than in man (29, 30). More caries risk
among women may originate a different salivary compo-
sition and flow rate, hormonal fluctuations, genetic varia-
tions, and dietary habits (31). People with a vegetarian diet
were found to have the highest numbers of caries. A lack of
putrefaction, due to protein consumption, contributes to
the formation of a less acidotic oral environment (32).

There was a significant relationship between oral
health in elders and their socioeconomic status (SES). The
SES usually includes annual income and education. Such
a finding was a support to the previous studies where oral
health may be a low priority among low income and low
educational level older adults because they first have to
meet their primary needs (28). Another study in London
showed there was a significant relationship between edu-
cation and oral health quality of life in elders, which was
not explained by differences in income (33). Therefore, cul-
tural factors related to oral health needs to be assessed.
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Table 3. The Relationship Between Oral Health and Different Variables in Qaemshahr Elders (N = 206)

Variable Age, r (P Value) Oral Health Score, r (P Value) Cognition Score, r (P Value) Depression Score, r (P Value)

Age - 0.11 (0.121) -0.33 (0.001) -0.15 (0.028)

Oral health score -0.11 (0.121) - 0.44 (0.001) 0.29 (0.001)

Cognition score -0.33 (0.001) 0.44 (0.001) - 0.24 (0.001)

Depression Score -0.15 (0.028) 0.29 (0.001) 0.24 (0.001) -

Table 4. Prognostic Regression Model for Oral Health in Elders

Model Unstandardized Coefficients Standardized Coefficients
t P Value

B Std. Error Beta

(Constant) 6.14 2.31 0.02

Gender 0.26 1.19 0.02 0.22 0.82

Marital status 0.21 0.53 0.02 0.32 0.69

Education 0.34 0.46 0.06 0.73 0.46

Occupation 0.16- 0.35 -0.05 -0.43 0.64

Number of drugs 0.28 0.43 -0.04 0.64 0.51

Overweight 0.60 0.74 0.05 0.82 0.41

Physical activity 1.55- 0.81 -0.13 -1.92 0.05

Artificial teeth 0.01 0.04 0.02 0.32 0.74

Last visit 0.39 0.50 0.05 0.73 0.44

Income 0.34 0.63 0.04 0.54 0.58

Cognition score 0.40 0.10 0.29 0.37 < 0.001

Depression score 0.56 0.22 0.17 0.25 0.01

5.1. Research Limitations

The present study did not include the nutritional sta-
tus and the ability of self-care in elders as the risk factors.
Future studies may find different direct or indirect effects
on the results of this study.

5.2. Conclusions

Depression and cognitive status were those factors that
could predict elders’ oral health condition. Any oral health
care program for elders would be better to be provided as
a package that evaluates elders’ cognitive status, depres-
sion, and oral health condition.
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