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ABSTRACT

INTRODUCTION

Aim: The aim of this study was to determine association
between depression and dentition and others covariates among
the elderly in Kuala Langat region, Malaysia.

Depression is common in old age.1 It is defined by the
World Health Organization (WHO) as a common mental
disorder, characterized by sadness, loss of interest in daily
activity or pleasure, feelings of guilt or low self-worth,
disturbed sleep or appetite, feelings of tiredness, and poor
concentration.2 Depression is recognized as a globally
serious health concern in modern countries.3,4
It is one of the leading causes in global diseases
burden following after ischemic heart disease and known
as one of the most common geriatric psychiatric disorders which can manifest as major depression or as minor
depression characterized by a collection of depressive
symptoms and is often difficult to diagnose.5-7 According
to Global Burden of Disease profile (2010), major depression is one of the top three leading causes of disability in
Malaysia.8 Studies have proven that geriatric depression
is related with sociodemographic factors and present
physical illnesses.9
Until now, a very few studies have been conducted
on geriatric depression among the general communities
in Malaysia. As the quality of life expectancy increases,
the percentage of incidence of depression of the elderly
may increase.10,11 If depression in elderly is left undiagnosed and untreated, it could result in reduced quality of
later life and may cause worsening in health conditions,
which eventually may lead to increase in morbidity and
mortality.12,13
Dentition is important not only for chewing food,
esthetics, and pronunciation, but is also vital in maintaining general health. Oral health-related quality of
life can be compromised if diseases and disorders cause
dental and craniofacial defects which can influence selfimage, self-esteem, and well-being. Oral limitations can
affect a person to lose their appetite, limit their food
consumption, restrict social communication, and deplete
intimacy.10
Physical weakness and lack of motivation, as well as
negative thought are associated with depression which
may have a detrimental effect on oral hygiene habits
and compliance with recommended treatment.14,15 A
depressed patient frequently will drop interest for basic
self-care activities.16 The relationship between poor dental
health and depression has not been well understood. Even
so, depression was found to have involved in periodontal
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destruction, poorly perceived oral health, and oral health
concerns.17 In Malaysia, this is a pioneer study to evaluate
the relationship between dentition and depression. The
aim of this study was to evaluate the association between
dentition and covariates in relation to depression among
the elderly.

MATERIALS AND METHODS
Study Population
This cross-sectional study was conducted between
September 2015 and February 2016, involving the geriatric population aged 60 years and above residing within
the Kuala Langat region as well as patients who visited
dental clinics of MAHSA University, Bandar Saujana
Putra (Kuala Langat region, Malaysia) for treatment. The
selected study area is a populated and well-developed
area within the state of Selangor, with an estimated
geriatric population of 220,214 (aged 60 years and above).

Sample Size Estimation
Estimation of sample size was done using the sample size
formula for finite population:
Nt 2 pq
d (N − 1) + t 2 pq
2

Here, the confidence interval (CI) was taken as 95%.
t is the normal deviation corresponding to the
required CI.
Here, it was 1.96 for 95% CI.
p is 6.3% prevalence rate of depression in elderly in
Malaysia = 0.0063
q is (1 – p). Here, it is (1 – 0.063) = 0.937
d is the allowable error; 5% = 0.05.
N is the total geriatric population (≥60 years) within
Kuala Langat region = 220,241 participants.
Geriatric population aged 60 and above within the
Kuala Langat region was estimated by totaling the
number of residents (60 years and above) in all districts
in the Kuala Langat region (which consisted of Bandar
Saujana Putra, Banting, Dusun Durian estate, Jenjarom,
Sungai Manggis, Morib and Kanchong); it was obtained
from the population distribution statistics of the year
2010 on the official portal of Department of Statistics
Malaysia.18 The prevalence rate of depression among the
geriatric population in Malaysia was set as 6.3%, based on
a previous study conducted in the year 2005.19 The sample
size needed was estimated to be around 90.7 according
to the above-mentioned formula.
This study was conducted by using snowballing
sampling method, where respondents were obtained by
word of mouth and door-to-door visits by an individual
oral categorized interview. Additionally, observations
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were made using a direct and spontaneous technique as
a supplementary method. Informed consent was obtained
from the participants before the commencement of the
study. Subjects with age equal to or more than 60 years of
both sexes, and from any racial background in the Kuala
Langat region, those who are able to self-report, understand verbal communication, and can follow instructions
were included in the study. Participants who were unable
to provide consent (either written or verbal), which could
be due to terminal illness and severe articulation or auditory impairment were excluded from the study.

Dental Variables
A self-administered questionnaire was used to assess
dentition and chewing ability among the participants,
where the interviewer observed and categorized subjects’
dentition as having 20 teeth or more, 19 teeth or fewer with
dentures, 19 teeth or fewer without dentures, or absence
of teeth. While the participants’ chewing ability was
ascertained by asking questions, such as “Are you able
to chew everything?”, “Are you able to chew most of the
food?”, “Cannot chew very well”, and “Can’t chew at all?”

Covariables
There are numerous screening instruments available to
detect depression among geriatric subjects. One of the most
widely used instruments is the GDS (Table 1). The GDS
had a specificity of 89% and a sensitivity of 92%.20,21 Hence,
to evaluate depression, the Geriatric Depression Scale-15
(GDS-15) was administered with simple 15 questions with
Table 1: Geriatric depression scale (GDS-15)
Circle the most appropriate answer for how you have felt over
the past week:
1.	Are you basically satisfied with your life? YES/NO
2.	Have you dropped many of your activities and interests?
YES/NO
3.	Do you feel that your life is empty? YES/NO
4.	Do you often get bored? YES/NO
5.	Are you in good spirits most of the time? YES/NO
6.	Are you afraid that something bad is going to happen to
you? YES/NO
7.	Do you feel happy most of the time? YES/NO
8.	Do you often feel helpless? YES/NO
9.	Do you prefer to stay at home, rather than going out and
doing new things? YES/NO
10.	Do you feel you have more problems with memory than
most? YES/NO
11.	Do you think it is wonderful to be alive now? YES/NO
12.	Do you feel pretty worthless the way you are now? YES/NO
13.	Do you feel full of energy? YES/NO
14.	Do you feel that your situation is hopeless? YES/NO
15.	Do you think that most people are better off than you are?
YES/NO
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yes or no format. The participants were then divided into
three groups based on their level of depression, where they
were classified into three groups: 0 to 4 (no), 5 to 9 (mild),
and 10 to 15 (moderate-to-severe).22,23 Sociodemographic
data, such as sex, age, and income were obtained using
a self-administered questionnaire. Ethical clearance was
obtained prior to commencement of the study. Data were
analyzed using Pearson’s chi-square test while Fisher’s
exact test was employed when variables for the Pearson’s
chi-square test had an expected count of less than five. All
the variables were described in numbers and percentages.
Univariate analysis was done to evaluate the association
of all variables with depression.

RESULTS
Out of the 246 participants encountered during the course
of the study, 142 were excluded from the study, as they

were unwilling to participate, noncompliant, and did
not conform to the criteria of the study; 29.8% of the 104
participants were suffering from some form of depression. Descriptive data of dentition and covariate in relation to depression are shown in Table 2.
The association of dentition and covariates with
depression are shown in Table 3. The results of the
present study does show that there was a statistically
significant association between dentition and depression,
with p = 0.0000891, odds ratio (OR) 0.18, 95% CI 0.0748
to 0.4332; where p < 0.05. Difficulty in performing daily
activity was also significantly associated with depression, with p = 0.0477, OR 2.6617, 95% CI 1.0519 to 6.7349,
where p < 0.05.
The prevalence rates are shown in Table 4. According
to the present study, the prevalence rate of depression for
those who had 19 teeth or less in total with or without
denture was higher than those who had 20 teeth or more

Table 2: Descriptive data of dentition and covariates in relation to depression
Master chart
Dentition
≥20 teeth
≤19 teeth with dentures
≤19 teeth without dentures
Missing
Chewing ability
Can chew anything
Can chew most foods
Cannot chew very well
Can't chew at all
Age (years)
60–64
65–69
70–74
≥75
Sex
Male
Female
Difficulty in performing daily activities
Yes
No
Use of sedatives
Yes
No
Self-rated health
Excellent
Good
Fair
Poor
Household income (RM)
<500
500–999
1000–1999
>2000
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Total

No

Depression (GDS)
Mild

25
33
40
6

20 (80)
27 (81.8)
24 (60)
2 (33.3)

4 (16)
3 (9.1)
12 (30)
2 (33.3)

1 (4)
3 (9.1)
4 (10)
2 (33.3)

39
36
27
2

32 (82.1)
24 (66.7)
17 (62.9)
0

5 (12.8)
8 (22.2)
7 (25.9)
1 (0.5)

2 (5.1)
4 (11.1)
3 (11.1)
1 (0.5)

25
30
11
38

16 (64)
24 (80)
11 (100)
22 (57.9)

6 (24)
4 (13.3)
0
11 (28.9)

3 (12)
2 (6.7)
0
5 (13.2)

45
59

33 (73.3)
40 (67.8)

8 (17.7)
13 (22)

4 (8.9)
6 (10.2)

26
78

14 (53.8)
59 (75.6)

8 (30.8)
13 (16.7)

4 (15.4)
6 (7.7)

68
36

49 (72.1)
24 (66.7)

12 (17.6)
9 (25)

7 (10.3)
3 (8.33)

8
60
35
1

8 (100)
44 (73.3)
20 (57.1)
1 (100)

0
12 (20.0)
9 (25.7)
0

0
4 (6.7)
6 (17.1)
0

88
4
4
8

60 (68.2)
3 (75)
4 (100)
6 (75)

21 (23.9)
0
0
0

7 (7.9)
1 (25)
0
2 (25)

Moderate-to-severe
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Table 3: Univariate associations of dentition and covariates with depression
Depression (GDS)
Covariates

Total

No

Mild-to-severe

p-value

OR

95% CI

0.0000881

0.18

0.0748–0.4332

0.668

1.293

0.5572–3.0004

0.151

0.4807

0.1947–1.1868

0.666

0.7656

0.3249–1.804

0.0477

2.6617

1.0519–6.7349

0.5001

0.72

0.2993–1.732

0.1172

0.4667

0.1974–1.1033

0.3882

1.918

0.5049–7.286

Dentition
20 teeth or more with/without denture

58

47

11

19 teeth or less with/without denture

46

26

20

70 and above

49

33

16

60 to 69

55

40

15

Can chew most foods

75

56

19

Can not chew

29

17

12

Male

45

33

12

Female

59

40

19

Yes

26

14

12

No

78

59

19

Yes

68

50

18

No

36

24

12

Good

68

51

17

Poor

36

21

15

500 or less

88

61

27

501 or more

16

13

3

Age (years)

Chewing ability

Sex

Difficulty in performing daily activity

Use of sedatives

Self-rated health

Household income (RM)*

*Calculated using Fisher’s exact test

Table 4: Prevalence of depression according to dentition
and covariates
Covariates
Dentition
20 teeth or more
with/without
denture
19 teeth or less
with/without
denture
Age (years)
70 and above
60 to 69
Chewing ability
Can chew most
foods
Can’t chew
Sex
Male
Female

Total Depression

No
Prevalence
depression (%)

59

12

47

20.3

45

19

26

42.2

49
55

16
15

33
40

32.7
27.2

75

16

59

21.3

29

12

17

41.4

45
59

12
19

33
40

26.7
32.2

with or without denture (42.2:20.3%). About 32.7% of the
participants aged 70 years and above were found having
depression. Participants who cannot chew well had high
percentage of depression (41.4%) and females were more
World Journal of Dentistry, July-August 2018;9(4):304-309

prone to suffer from depression with a rate of 32.2%
compared with males.

DISCUSSION
This was a first study done among the Malaysian elderly
population to evaluate the effect of dentition on depression. The present study show that there was an association between dentition and depression, as the subject with
19 or less teeth (including both natural and artificial) had
a significantly higher rate of depression as compared with
those with 20 teeth or more; 42.2% of geriatric patients
with 19 teeth or less with/without denture were having
depression, compared with 20.3% of geriatric patients
with 20 teeth or more with/without denture. These
findings were compatible with a cross-sectional study
conducted among the Nigerian population where subjects
with tooth loss showed higher levels of depression.24
These results suggest that loss of dentition may lead to
depression.
There are several pathways in which dentition and
depression can be related. Depression is associated with
decreased metabolism of serotonin, which then tends
to increase the consumption of carbohydrates, establish
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conditions favorable for the growth of aciduric bacteria
that leads to the development and progression of dental
caries and compromised dental status.16 On the contrary,
tooth loss has both psychological and social impacts
on the individual. Changes in appearance and speech,
due to tooth loss can cause decrease in self-confidence
of the patient. Coupled with this, the embarrassment of
wearing dentures will have emotional effects leading to
depression.25
According to the present study, prevalence of depression among elderly was 29.8%. This was low compared
with the previous study by Teh and Hasanah,26 where the
prevalence of depression was 36.6%. According to WHO,27
the overall prevalence rate of depression was between
10 and 20% among the geriatrics which differs subject
to cultural situations.28 The prevalence of screeningbased depression using GDS-15 in other countries varied
from 33.8% in Indonesia, to 30.3% in Japan and 17.2% in
Vietnam.29
The results showed that those with compromised
chewing had an incidence of depression which was in
accordance with a finding obtained from a previous
study among Japanese population which confirmed the
existence of an association between low chewing ability
and presence of depressive symptoms.30 Where there is
loss of tooth, it will lead to a decrease in the chewing
ability, which in turn will lead to a higher rate of depression. This was in agreement with the findings in another
study where depression in adulthood was associated
with self-reported chewing difficulties at an older age.31
On the contrary, a retrospective cohort study among the
Chinese population showed that depression may negatively impact oral health and chewing ability through
different pathways.32
In the present study, sex was not a risk factor for
depression, as there was no association seen between sex
and depression. However, there was a higher incidence
of depression seen among women (32.2%) as compared
with males, which was similar to a study conducted by
Wada et al.33 Household income was a risk factor for
depression, which was in accordance with Koster et al34
who reported that people with low income had more
depressive symptoms.

CONCLUSION
According to the results achieved from the present
study, there was a statistically significant association
between dentition and depression. Government and
community dental care programs should try to work
together as a team to raise oral health awareness which
may help reduce the severity of depression among the
elderly.
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