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Purpose: Depression is a condition that weakens psychosocial functioning and reduces quality of life. In Korea, the prevalence of depression among the elderly is 29.2% and depression
is a considerable public health concern for the elderly. Depression has a statistically significant relationship with oral conditions such as number of teeth and salivary flow rate. Oral
health-related quality of life (OHRQoL) is the concept including subjective evaluations of
psychological, physical and social aspects of oral health. Tooth loss and hyposalivation can
affect mental health and quality of life. Our study was designed to identify the relationship
among the number of teeth, salivation, OHRQoL, and depressive symptoms in the elderly in
Korea.
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Methods: We recruited 100 participants, aged over 65 years, and assessed their number of
teeth, unstimulated salivary flow rate. All participants filled out oral health impact profile
14 (OHIP-14) and Zung self-rating depression score (SDS) for checking OHRQoL and depressive symptoms. Statistical analysis was done by R program.

This work was supported by the National
Research Foundation of Korea (NRF) grant
funded by the Korea government (MSIT) (No.
2016R1A5A2008630).

Results: We found that the positive relationship between OHIP-14 and SDS after Mann–
Whitney test (p=0.03). The lower SDS group had an OHIP-14 median score of 4. On the
other hand, the higher SDS group had a median value of 7.5. The other factors (number of
teeth and salivary flow rate) did not show correlations with OHIP-14 or SDS.
Conclusions: OHRQoL and depressive symptoms have significant correlation.
Key Words: Aged; Depression; Quality of life; Saliva; Tooth

INTRODUCTION

aging and people who are diagnosed with depression can
be cured with appropriate treatment [5].

Depression is a condition that weakens psychosocial

Depression has a statistically significance with other dis-

functioning and reduces quality of life [1]. Furthermore, de-

eases such as cardiovascular disease, obesity, and sleep dis-

pression is probably the most common cause of emotion-

turbance in several studies [6-8]. In addition, dentally, pre-

al suffering in later life [2]. WHO reported that more than

vious studies have shown that there is a significant asso-

300 million people (4.4% of the world population) were

ciation between depressive symptoms and tooth loss [9,10].

suffered from depression in 2015 [3]. In Korea, the preva-

Furthermore, studies have shown that depression affects the

lence of depression among the elderly is 29.2% and depres-

unstimulated salivary flow rate [11].

sion is a considerable public health concern for the elderly

Oral health-related quality of life (OHRQoL) is the concept

[4]. Nevertheless, depression is not a normal process of the

including subjective evaluations of psychological, physical
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and social aspects of oral health [12]. The oral health im-

OHIP-14 questionnaires. It contains 14 questions and re-

pact profile 14 (OHIP-14) is a tool often used to measure

sponses were coded as a five-point Likert-type scale as fol-

quality of life and is simplified version of oral impact pro-

lows: 0, never; 1, rarely; 2, sometimes; 3, constantly; and 4,

file 49 [13,14]. OHIP-14 consists of seven categories: func-

always [14,15]. The total score of OHIP was obtained by the

tional limitation, physical pain, psychological discomfort,

sum of each, and the total score ranged from 0 to 56 points

physical disability, psychological disability, social disability,

[15]. Higher score of OHIP-14 means a worse quality of life

and disability [15]. Tooth loss and hyposalivation can affect

[13].

mental health and quality of life [16,17].
The aforementioned studies did not focus on elderly in-

4. Number of Teeth

dividuals in Korea. Therefore, the purpose of this study was

A trained dentist performed an oral examination and

to investigate the relationship among the number of teeth,

used panoramic radiography to confirm the number of

salivation, OHRQoL, and depressive symptoms in the elderly

teeth.

in Korea.
5. Salivary Flow Test

MATERIALS AND METHODS
1. Study Population

A qualified dentist performed the unstimulated saliva rate
test using the spitting method [20]. The participants were
instructed not to eat, drink, smoke, or brush their teeth for

This was a cross-sectional study. Data were collected

at least 1 hour before the test. All participants rinsed their

from 100 individuals aged over 65 years who lived in Seoul

mouths 5 minutes before the test to remove oral debris.

and Gyeong-gi province. The participants were recruited

Consequently, they sat in an upright position with a slight-

from senior citizen centers. The inclusion criteria were abil-

ly forward head posture. The saliva collected in the mouth

ity to understand our instructions, ability to read and speak

over 1 minute was collected in pre-weighed containers dur-

Korean, and ability to visit our office independently. We ex-

ing the 5-minute tests.

cluded volunteers who were not able to communicate with
others or move independently. Informed consent was ob-

6. Statistical Analysis

tained from all participants. This study was approved by the

All data analyses were performed using the R pro-

Institutional Review Board of the Yonsei University Dental

gram version 4.0.0 on the Windows OS (R Foundation for

Hospital (IRB no. 2-2018-0032) and conforms to the stan-

Statistical Computing, Vienna, Austria). Because the pa-

dards of the Declaration of Helsinki.

rameters did not show a normal distribution as a result of
Shapiro–Wilk test, the Mann–Whitney test was used. The

2. Depressive Symptoms

level of significance was set at p<0.05.

The presence of depressive symptoms in the participants
was measured using the Zung self-rating depression score
(SDS). Zung SDS has the advantage of being simple to use

RESULTS

and scoring, and it has the advantage of selecting depres-

Table 1 shows basic information on the study population.

sive tendencies well, so it is widely used in research [18].

Out of 100 participants, 73 were females and 27 were males.

Zung SDS consists of 20 questionnaires with total scores

Age range was 65 to 103 years and mean age was 75.88

ranging from 20 to 80 and each item is in a Likert response

(±6.36) years. The mean number of teeth was 21.66 (±8.98).

format, ranging from 1 to 4 [19]. A higher score indicates a

Mean salivary flow rate and OHIP-14 were 0.27 (±0.17) mL/

greater level of depressive symptoms.

min and 7.25 (±8.34), respectively. Moreover, mean SDS
was 33.42 (±9.09). Fig. 1 shows the distribution of the num-

3. Oral Health-related Quality of Life
OHRQoL was assessed using the Korean translated
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ber of teeth, unstimulated saliva flow rate, OHIP score and
SDS. Table 2 represents the results of the Mann–Whitney
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Table 1. Basic profile
Variable
Age (y)
Number of teeth
Salivary flow rate (mL/min)
Oral health impact profile-14
Zung self-rating depression score

Total (n=100)

Male (n=27)

Female (n=73)

75.88±6.36
21.66±8.98
0.27±0.17
7.25±8.34
33.42±9.09

76.56±6.22
16.05±11.41
0.36±0.23
8.33±10.86
32.11±9.99

75.63±6.44
23.74±6.91
0.23±0.12
6.85±7.25
33.9±8.75

Values are presented as mean±standard deviation.

B
Unstimulated saliva flow rate (mL/min)

A

Number of teeth

25
20
15
10
5
0

0.6

0.4

0.2

0.0

D
40

Oral health impact profile 14

Zung self-rating depression score

C

0.8

50

40

30

20

30

20

Fig. 1. Distribution of number of teeth
(A), unstimulated saliva flow rate (B),
Zung self-rating depression score (C),
and oral health impact profile 14 (D).

10

0

test between number of teeth, salivary flow rate, OHIP-14

Our study only showed the significant correlation be-

and SDS. There was no significant correlation between pa-

tween OHIP-14 and SDS. Oancea et al. [21] also found de-

rameters. Table 3 shows the result of the Mann–Whitney

pression has significant positive correlation with OHIP total

test between SDS and OHIP-14. They had statistically sig-

score. A previous study stated oral health can affect mood

nificant correlation (p=0.03).

of the individuals and mood can also change one’s oral
health by modulating lifestyle like smoking and drinking

DISCUSSION

[21,22]. Furthermore, Okoro et al. [9] mentioned that the
relationship of mental health, missing teeth, and access to

The previous studies show the significant association be-

oral health service may be bidirectional. These seems that

tween number of teeth, unstimulated salivary flow rate,

SDS and oral health influence each other, and ORHQoL may

ORHQoL, and depressive symptoms [9-11]. In this study was

change accordingly.

designed to find out those relationship in the elderly population in Korea.

Aldosari et al. [10] represented depressive symptoms have
a correlation with poor oral health, and mild and moderate
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Table 2. Mann–Whitney analysis among depressive symptoms, OHRQoL, and other factors
Number of teeth

Factor
SDS
OHIP-14

Median (IQR)
Lower
Higher
Lower
Higher

25.5 (14.3-28.0)
27.0 (24.0-28.0)
27.0 (20.8-28.0)
26.0 (13.0-28.0)

Saliva flow rate

p-value

Median (IQR)

p-value

0.09

0.215 (0.141-0.382)
0.252 (0.137-0.312)
0.228 (0.137-0.331)
0.258 (0.146-0.328)

0.83

0.39

0.46

OHRQoL, oral health-related quality of life; IQR, interquartile range (25th-75th percentile); SDS, Zung self-rating depression score; OHIP-14,
oral health impact profile 14.

Table 3. Mann–Whitney analysis among depressive symptoms and
OHRQoL
SDS
Lower
Higher

OHIP-14

salivary flow rate can mismatch with OHIP-14. Moreover,
our study has several limitations. First, it may be difficult to
reflect the characteristics of the entire elderly population in

Median (IQR)

p-value

Korea as the study was conducted only with a limited num-

4 (0-7.75)
7.5 (1.25-14.75)

0.03*

ber of 100 people and limited local state. Second, the partic-

OHRQoL, oral health-related quality of life; OHIP-14, oral health
impact profile 14; IQR, interquartile range (25th-75th percentile);
SDS, Zung self-rating depression score.
*p<0.05.

ipants were healthier group than normal elderly population
physically and psychologically (i.e., the number of teeth of
the participant was relatively large, and the amount of salivation was also high), because we had recruited participants
who were healthy enough to attend a senior citizen cen-

depressive symptoms group has more missing teeth than no

ter. Third, we did not identify other factors that could cause

depressive symptoms group, in addition participants with

tooth loss and hyposalivation.

severe depressive symptoms has high incidence of mild

Therefore, we hope that this study will serve as a basis for

periodontitis than participants without depressive symp-

further research on the relationship among these parameters

toms. Moreover, Ehrenthal et al. [17] said depression can be

and mental health.

affected by tooth loss in psychological, social, and biologi-
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