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Abstract
Background: The aim of this study is to evaluate the psychological well-being
that included depression, anxiety and stress in relation to dental caries
experience among adult patients attending outpatient dental clinic. Methods:
This was a cross-sectional study involving 106 adult patients who attended
the outpatient dental clinic. Psychological well-being was evaluated using the
Malay version of Depression, Anxiety and Stress Scales (DASS-21M)
questionnaire. Clinical oral examination was conducted to determine the
caries experience using the decayed, missing and filled teeth (DMFT) index.
Results: The prevalence of moderate to severe symptoms for depression and
stress was 5.7% (CI:1.2-10.1) and 6.6% (CI:1.8-11.4) respectively among the
patients. Meanwhile for anxiety, the prevalence was much higher at 19.8%
(CI:12.2-27.5). The median (IQR) of the caries experience was 7.0 (IQR=7).
Despite of high prevalence of anxiety among the patients, however it was not
common in those with higher caries experience. People with normal to mild
anxiety symptoms level (9.0) have significantly higher caries experience (p=
0.029). There was no significant difference of depression (p=0.099) and stress
symptoms (p=0.452) with the dental caries experience. Conclusions: Anxiety
was prevalent among the patients attending dental clinic in Hospital Universiti
Sains Malaysia. Even though, there was no statistically significant difference in
comparison between severity of caries experience and symptoms of mental
illness, mental health screening would be very beneficial to recognize and
channel the silence sufferer to the early treatment of this stigmatize disorder.
Keywords: Anxiety, Dental Caries, Depression, Mental Health, Psychological
Stress
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Introduction
The World Health Organization (WHO)
describe mental health as “a state of wellbeing in which the individual realizes his or
her own abilities, can cope with the normal
stresses of life, can work productively and
fruitfully, and is able to make a contribution
to his or her community” [1]. It includes our
emotional, psychological, and social wellbeing. The psychosocial wellbeing affects
how we think, belief, perceive, and react. A
persistently deprived in mental health
condition can lead to depression, stress and
anxiety which later affect our general
wellness and life productivity. There are
various types of mental illness which result
in poor mental health status such as major
depression, anxiety disorder, bipolar
disorder, schizophrenia and substances
abuse. The consequences for the mental
illness are risk for becoming violence and
attempting suicide. According to the 2013
Global Burden of Disease Study, the
predominant mental health problem
worldwide is depression, followed by
anxiety, schizophrenia and bipolar disorder
[2].
Diagnostic and Statistics Manual of Mental
Disorders 5 (DSM 5) described the
symptoms of depression comprising of
depressed mood, loss of interest, loss of
energy and other symptoms related to it [3].
For diagnosis of major depression, the
symptoms must be present most of the day
for at least 2 weeks. These symptoms if not
treated accordingly, will later lead to the
deteriorating of daily life function. On the
other hand, anxiety is a state of feeling
worries, unease, fretfulness and nervousness
which can also result in autonomic
symptoms such as fast beating of heart,
clammy hand or shaky hand. Stress is a state
of feeling too much tension and pressure as
a result from emotional, physical and
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environment insult. It is normal for a person
to have minimal and occasional symptoms
of depression, anxiety and stress which
precipitated by certain inconvenience
conditions. Screening of mental health status
is not routinely recommended however it
can be performed in certain circumstances
for example patients with high risk for
mental illness such as patients with chronic
illness, pregnancy and postpartum women.
There are various available validated
screening methods that look into the
symptoms of mental health illness such as
Patient Health Questionnaire-9 (PHQ-9),
Beck Depression Inventory (BDI), Anxiety
Screening Questionnaire (ASQ-15), Primary
Care
Posttraumatic
Stress
Disorder
screening questionnaire (PC-PTSD), and
Depression, Anxiety and Stress Scale
(DASS) [4,5]. DASS is a screening tool that
can assess the mental health symptoms for
depression, anxiety and stress however it is
not used for diagnosis of the mental
disorders. It is used in various population
group either with mental illness, medical
illness and person without illness as a
screening instrument and it measures the
extent of three negative emotional
conditions including depression, anxiety,
and stress [6,7].
It is beneficial for the health professionals if
they able to screen these mental health
symptoms as mental illness is one of the
major problems worldwide. Person with
mental health symptoms or illness can be
presented in any of health facilities either
medical or dental. There was a metaanalysis evaluated the relationship between
eating disorder and poor oral health. It was
shown that patients with an eating disorder
had higher dental caries scores and therefore
teamwork between dental and medical
practitioners was recommended as patients
may not want to visit the psychiatrist or
seeing a clinician [8]. A study in Finnish
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adults revealed the significant relationship
between depression and dental caries for
adult aged 35 to 53 years old however
depression was not related to the periodontal
disease [9]. Anxiety disorder, on the other
hand, was not related to dental caries.
Likewise, depressive disorder had a
relationship with dental caries based on the
national survey data in Korea [10].
Bayopathi and Wang highlighted the
influence of stress in periodontal disease and
the psychological aspect of patient should be
tackled in managing patients with oral
problems [11].
The aims of this study were to evaluate
prevalence of symptoms with moderate and
above level of depression, anxiety and stress
among patients attended outpatient dental
clinic and compared the caries experience
among them.
Methods
A cross sectional study was conducted for a
month on August 2017. It was conducted in
the outpatient dental clinic in Hospital
Universiti Sains Malaysia (Hospital USM), a
tertiary hospital in north-eastern Malaysia.
The sample size was calculated based on the
proportion of stress patients attending
orthodontic clinics in tertiary care hospital
[12]. A total of 106 eligible patients had
participated in this study which included
those who were aged 18 years old and above
while those who were illiteracy, diagnosed
with severe mental illness such as
schizophrenia, severe bipolar disorder and
severe major depressive disorder were
excluded as well as those who were unable
to understand or speak due to various reason
(eg dumb and mute) were excluded from the
study.
In this study, we used a self-administered
questionnaire which consist of two section.

02-11-19

The
first
section
concerned
a
sociodemographic data on age, sex,
ethnicity, job, total household monthly
income, marital status, smoking status,
occupation, educational level, and reason for
dental visit. The second section of the
questionnaires concerned the DASS-21M
questionnaire. A validated Bahasa Melayu
version of self-administered DASS-21
(DASS-21M) questionnaire adopted from
Musa et al. (2007) to screen for symptoms
of depression, anxiety and stress was
utilised. DASS-21M had very good
Cronbach’s alpha values of 0.75, 0.74 and
0.79, respectively for depression, anxiety
and stress subscales [13]. The BM DASS-21
is a quantitative measure of distress along
the 3 axes which are 7 items of depression, 7
items of anxiety and 7 items of stress. The
scores for depression are categorized into
normal (0 to 4), mild (5 to 6), moderate (7 to
10), severe (11 to 13) and extremely severe
(14 and above). The scores for anxiety are
categorized into normal (0 to 3), mild (4 to
5), moderate (6 to 7), severe (8 to 9) and
extremely severe (10 and above). The scores
for stress are categorized into normal (0 to
7), mild (8 to 9), moderate (10 to 12), severe
(13 to 16) and extremely severe (17 and
above). DASS-21 is designed for screening
of symptoms but not for diagnostic purpose
which first developed by Lovibond and
Lovibond in 1995.
Participants were briefed regarding the study
and their consent were obtained. Participants
were required to complete the questionnaires
during that visit which took for about 10–15
minutes for each participant to complete the
set of questions. Once completed, the
participants were then taken to the dental
examination room and seated on the dental
chair for dental caries assessment. The
examination were performed under a good
lighting using a mouth mirror. A dental
probe was used to remove food debris prior
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to the assessment of dental caries. Caries
experience were calculated using the index
of DFMT developed by Klein et al. (1938)
[14].
Data analyses were performed using
Statistical Package for Social Sciences
(SPSS), Version 22. Descriptive statistics of
the variables were determined including
frequency and percentage (%) for
categorical variables (gender, smoking
status, occupation, household income,
marital status, education, reason for dental
visit and DAS symptoms)) whereas mean
and standard deviation (SD) or median and
interquartile range (IQR) for the numerical
variables (age and DFMT index). The
prevalence was calculated at 95%
confidence interval (95% CI). The
comparison of caries experience (DMFT
index)
between
normal/mild
and
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moderate/severe/extreme
symptoms
of
depression, anxiety and stress was
performed using Mann-Whitney test. The
significant level was set at a p value less
than 0.05.
Results
The demographic characteristics of the
participants are shown in Table 1. Majority
of the participants were Malay ethnic (93%),
young adult (73%), female (60%) and nonsmokers (92%). The mean age of
participants was 29.0±15.41 years. Majority
of the participants had received formal
education and almost 65% of them had
completed university education. The main
reason for dental visit was dental check-up
(37%) and only 20% of them came for
toothache.

Table 1. Demographic Profiles of Participants (n =106)
Variables
Gender
Males
Females
Age
Mean Age
Young Adult (18 – 44)
Middle-aged adult (45-59)
Elderly (>60)
Ethnicity
Malay
Chinese
Indian
Others
Occupation
Government
Private sector
Student
Retiree
Unemployed
Household Income(RM)
< 970
971-5228
>5228

n (%)
42 (39.6)
64 (60.4)
29.0 (±15.41) a
77 (72.6)
20 (18.9)
9 (8.5)
98 (92.5)
3 (2.8)
2 (1.9)
3 (2.8)
28 (26.4)
15 (14.2)
40 (37.7)
10 (9.4)
13 (12.3)
66 (62.3)
36 (34.0)
4 (3.8)
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Marital Status
Single
Married
Education
No schooling
Primary school
Secondary school
University
Smoking Habit
Non-smokers
Smokers
Reason of Dental Visit
Toothache
Dental Check-up
Prosthesis
Dental Trauma
Preventive Treatment
a
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55 (51.9)
51 (48.1)
1 (0.9)
5 (5.7)
31 (29.2)
69 (65.1)
97 (91.5)
9 (8.5)
20 (18.9)
39 (36.8)
13 (12.3)
1 (0.9)
18 (17)

Mean (Standard Deviation)

The prevalence of symptoms with moderate
and above levels of depression, anxiety and
depression were 5.6% (95% CI:1.2-10.1),
19.8% (95% CI:12.1-27.5) and 6.6% (95%
CI:1.8-11.4). Table 2 shows the severity for
symptoms of depression, anxiety and stress.
Majority of the respondents had normal to
mild symptoms. People with normal to mild

severity of DASS score, commonly neither
experience any clinical symptoms of
depression, anxiety or stress nor having any
significantly impairment in life. However,
attention must be given if they are having
acute stress such as dental problem, where
the problem can be overwhelming for them
to have mental disorder.
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Table 2. Severity of DASS symptoms and caries experience among participants (n=106)
DASS-21 category

n (n=106)

Percentage(%)

Normal

91

85.9

Mild

9

8.5

Moderate

5

4.7

Severe

1

0.9

Extremely severe

0

0.0

Normal

47

44.3

Mild

38

35.8

Moderate

13

12.3

Severe

4

3.8

Extremely severe

4

3.8

Normal

93

87.7

Mild

6

5.7

Moderate

7

6.6

Severe

0

0.0

Extremely severe

0

0.0

Depression

Anxiety

Stress

Caries Experience (DFMT index)

a

Median score (IQR)

Total DMFT

7.0 (7) a

Decayed

1.0 (4) a

Missing

1.0 (3) a

Filled

2.0 (3) a

Median (Interquartile Range)

The median of caries experience (DFMT
index) among respondents for total DMFT
score, decayed, missing and filled were 7.0,
1.0, 1.0 and 2.0 (as shown in Table 2). We
compared the dental caries experience in
patients with normal/mild symptoms and
moderated to extremely severe symptoms
for depression, anxiety and stress. Table 3

shows the comparison between caries
experience and moderate/severe/extremely
severe symptoms of depression, anxiety and
stress. The significantly difference in caries
experience between normal/mild and
moderate/severe/extremely severe symptoms
was found only in patients with anxiety
symptoms (p value= 0.029).
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Table 3. Comparison of caries experience (DMFT index) between normal/mild and
moderate/severe/extreme symptoms of depression, anxiety and stress.
Median (IQR)
Variable

z statistic

Normal – Mild

Moderate –

symptoms

Extremely Severe

p valuea

symptoms
DFMT Score for:

a

Depression

7.5 (7)

1.5 (13)

-1.651

0.099

Anxiety

9.0 (10)

5.0 (6)

-2.184

0.029

Stress

7.0 (7)

7.0 (9)

-0.752

0.452

Mann-Whitney test-Normality is checked

Discussion
Majority of the participants in this study
were Malay as approximately 98% of
Kelantan population is Malay ethnic [15].
We observed the participants were mainly
young adults and students. Our study site
was a tertiary teaching hospital and a public
institutional. Patients attended an outpatient
dental clinic also comprised of students
studying in this institution.
In this study, the overall symptoms for
anxiety were the highest among the
participants (55.7%) however most of them
were having mild symptoms. It was
recorded about 64.8% of patients attended
primary care setting exhibited anxiety
symptoms [16]. Anxiety symptoms includes
feeling worries, restlessness, palpitations,
difficulty in concentrating and feeling
agitated. Anxiety disorder occurs in the state
of excessive symptoms resulting in
impairment of daily activities and function.
A global prevalence of anxiety disorder in
2015 was 3.6% [17]. An anxiety prevalence
ranging from 3.6% to 25%; particularly in
women (5.2–8.7%) and young adults (2.5–
9.1%) were evaluated in a systematic review
[18].

About 19.8% had clinically significant
symptoms (moderate to extremely severe) of
anxiety in this current study. Patients
attended the outpatient clinic were more
likely to exhibit anxiety symptoms
compared to people in the community for
example one study conducted in a
community in Malaysia revealed a
prevalence of anxiety about 8.2% [18]. In
the community study, the anxiety symptoms
were evaluated using Generalized Anxiety
Disorder 7 (GAD 7) questionnaire. Even
though the anxiety symptoms in our study
was much higher, the possibility of
overlapping with the dental anxiety
symptoms were unlikely since the items
used in the anxiety subdomains are general
symptoms of anxiety in the past two weeks.
In assessing dental anxiety, the scales used
are more specified to a dental related
procedure such as drilling, scaling and local
anaesthetic injection. The prevalence of
dental anxiety reported in several studies
using the Modified Dental Anxiety Scale
(MDAS) were ranging from 26% to 58%
[25-28].
Similar study among patients undergoing
orthodontic treatment at the dental
outpatient clinic in Pakistan was evaluated
revealed the symptoms for depression,
anxiety and stress were 31.6%, 36.8% and
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41.1% regardless the severity of symptoms.
However in that study, the DASS-42 were
used [12]. A shorter, 21-item version of the
DASS (DASS-21), is correspond with the
longer, 42-item version (DASS-42) and have
similar reliability with good internal
consistency for each item in detecting
symptoms of depression, anxiety and stress
[20-22]. Non-orthodontic patients in an
outpatient dental clinic setting had elicited
lower prevalence in symptoms of depression
and stress compared to orthodontic patients.
It is our surprised to know the overall
anxiety symptoms among outpatient dental
clinic much higher than orthodontic patients.
Both depression and stress were expected to
be higher among orthodontic patients
compared to an outpatient dental patient. As
we know that orthodontic patients included
those with teeth and jaw malposition that
would contribute to the facial appearance of
the individual. This self-appearance may
contribute to the different state of emotional
feeling.
Depression, anxiety and stress among
patients with diabetes attending primary care
clinic were evaluated using a similar tool as
our study revealed 26.6%, 40%, and 19.4%
had symptoms for depression, anxiety, and
stress [23]. Patients with chronic illness such
as diabetes mellitus exhibited more
symptoms for depression and stress.
However, anxiety symptoms were much
higher in dental outpatient patients
compared to diabetic patients. The
prevalence of depression among adult
community conducted in one of the state in
Malaysia using Patient Health Questionnaire
(PHQ) revealed 10.3% of adults [24]. It is
not much difference with our study which
was about 14.2% of patients had depressive
symptoms and mostly mild symptoms.
Even though the anxiety symptoms in our
study was much more higher, the possibility
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of overlapping with the dental anxiety
symptoms were unlikely since the items
used in the anxiety subdomains are general
symptoms of anxiety in the past two weeks.
In assessing dental anxiety, the scales used
are more specified to a dental related
procedure such as drilling, scaling and local
anaesthetic injection. The prevalence of
dental anxiety reported in several studies
using the Modified Dental Anxiety Scale
(MDAS) were ranging from 26% to 58%
[25-28].
Caries experience was measured by DMFT
index. The median index for total DMFT
among participants was 7.0 (IQR7.0). A
survey done in public dental clinic in
Australia revealed the mean DMFT index of
14.6 (95%CI:13.4-15.8) [29]. Majority of
industrialized countries elicited a higher
DFMT index compared to developing
countries such as Africa and Asia which had
lower scores [30]. The mean age for our
participants was 29.0 (±15.41) years. A
survey in Malaysia showed at the age of
between 25 to 34 years old the mean DFMT
score was 6 to 8 [31]. The overall index of
DMFT in our study was not much different
from previous studies. In our study, we
compared the caries experience with
normal/mild symptoms of DAS and the
caries experience in patients with
moderate/severe/extremely severe symptoms
of DAS. There was a significant difference
between caries experience in normal/mild
and
moderate/severe/extremely
severe
anxiety symptoms (p =0.029) however the
results were not significantly difference
when compared in mild/normal and
moderate/extremely severe symptoms of
depression (p =0.099) and stress (p=0.452).
It was also observed in the participants with
normal/mild symptoms depression and
anxiety had a higher level of DMFT index.
Unexpectedly,
the
participants
with
normal/mild anxiety symptoms have a
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higher caries experience compared to
moderate/severe/extremely severe anxiety
symptoms
and
significantly
differs.
Furthermore, a study among Finnish adults
did not showed any significant association
between anxiety disorder and dental caries
[9]. In similar study also demonstrated the
association between depression and dental
caries which in our study there was no
different in dental caries among participants
with depressive symptoms. A study among
schoolchildren aged 9 to 12 years in Japan
by Shimura et al. (1983) showed children
with more high anxiety tend to have more
dental caries [32].
Conclusion
In conclusion, anxiety was prevalent among
the patients attending the dental clinic in
Hospital USM. Even though, there was no
significant different in comparison between
severity of caries experience and symptoms
of mental illness, mental health screening
would be very beneficial to recognize and
channel the silence sufferer to the early
treatment of this stigmatize disorder.
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