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Abstract

Background: This study investigated the association of emotional intelligence (EI) and
other factors with perceived stress (PS) in undergraduate dental students.

Methods: A total of 234 undergraduate dental students at the School of Dental Sciences,
Universiti Sains Malaysia (USM), in the academic year of 2009/2010, participated in this cross-
sectional study. Self-administered questionnaires, the Assessing Emotions Scale and the
Perceived Stress Scale (PSS-10), were used to evaluate EI and PS, respectively.

Results: The mean EI score was 121.2 (SD 11.85). The scores were significantly higher in
females than males, and in students who chose dentistry based on their own interest rather than
in those who were motivated by others to study dentistry. The mean PSS-10 score was 21.2 (SD
5.08). Pearson correlation analysis indicated a significant inverse relationship between EI and
PSS-10 scores (rr = -0.337). Multi-variable regression analysis also indicated a significant negative
linear association between EI and PSS-10 scores (b = -0.156, 95% CI: -0.207, -0.104). PSS-10 scores
were significantly higher for students who were in the clinical years rather than the preclinical
years.

Conclusions: This study of USM undergraduate dental students shows that a low EI,
female sex, and being in the clinical years were significant predictors of PS.
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Previous studies have reported negative
impacts of stress on dental students. For
example, stressed dental students may
experience physical symptoms, such as migraine,
intense fatigue, insomnia, lack of appetite and
overeating, as well as psychological symptoms,
such as uncontrollable anger, depression, and
decreased ability to concentrate (1). Students

Introduction

Psychological stress is a subjective response
to an environment that a person perceives
as demanding or exceeding his/her adaptive
capacity. Small doses of stress can be a useful
motivating factor to help people respond to
changes, face challenges, and complete tasks, but

excessive stress can be destructive to physical
and psychological health. The educational
training for dentists can be highly demanding
because dental students must excel academically,
they need manual skills to perform clinical work,
and they must have good interpersonal skills
during interactions with patients.

who are excessively stressed may also engage
in risky behaviours, such as smoking and use of
alcohol and drugs (1). Thus, researchers have
taken a great interest in stress among dental
students, and a major focus is to identify factors
associated with stress so that appropriate stress-
management strategies can be developed. There
is an increasing focus on one such factor—
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emotional intelligence (EI)—which may provide a
buffer to stress (2—4).

EI emerged as a psychological concept
in the 1990s, that was defined as “the subset
of social intelligence that involves the ability
to monitor one’s own and others’ feelings and
emotions, to discriminate among them and to
use this information to guide one’s thinking and
actions” (5). Besides having an important role in
stress management, a high EI is associated with
other favourable outcomes in dental students,
particularly success in academic and -clinical
performance. A study of undergraduate dental
students at the Case Western Reserve University,
Cleveland, showed that EI could be used to
predict clinical performance (4, 6). At the Azad
Medical Sciences University in Tehran, patients
of dental students who had high EI were more
satisfied with their treatments than patients of
dental students with low EI (7). Another study
of college students in the United States reported
that a low EI was associated behaviours that had
adverse effects on health (8).

The objectives of the present study are to
determine the EI and perceived stress (PS) of
undergraduate dental students at Universiti
Sains Malaysia (USM), to investigate the
association between EI and PS, and to identify
other factors associated with PS.

Materials and Methods

Study setting and population

This cross-sectional study examined
undergraduate dental students at the School
of Dental Sciences, USM, in the academic year
of 2009/2010. At the time of this study, the
Doctor of Dental Surgery program was offered
as a 5-year program, divided into three phases.
Students learn about basic medical and dental
sciences subjects in the first phase (year 1); they
learn about pre-clinical medical and dental
subjects in the second phase (year 2 and 3); and
they learn about clinical dental practice, as well
as go for medical and surgical postings for about
3 months, in the final phase (year 4 and 5). All
teaching and learning activities are conducted in
the English language.

No inclusion and exclusion criteria were
applied in this study. All 281 dental students in
the academic year of 2009/2010 were eligible.
Sample sizes for all objectives were calculated.
The largest affordable sample size was yielded
from the first objective to determine the EI
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among USM dental students using the formula
to estimate a single mean with a 95% confidence
interval (CI). The standard deviation of the mean
EI score was estimated at 14.9 (3). Sample sizes
were calculated for various precision levels, and
a sample size of 213 with a precision of 2.0 was
selected. To account for a non-response rate
of about 20%, a sample size of 256 was needed
to adequately address all study objectives.
No sampling method was applied and all 281
students were invited to participate in this study.

Research tools and data collection

Data were collected from two self-
administered questionnaires, the Assessing
Emotions Scale (AES) and the Perceived Stress
Scale (PSS).

Schutte et al. (9) developed the AES to
measure self-perceived EI based on the EI
framework proposed by Salovey and Mayer
(5). It was originally developed in English, but
is now also available in other languages such
as Hebrew, Polish, Swedish, and Turkish. This
test has been used in many different population
groups, including adolescents, college students,
and adults from various professions including
physicians, nurses, teachers, probation officers,
and managers. The AES has 33 items that ask
about a respondent’s appraisal and expression of
emotion in himself/herself and others, regulation
of emotion in himself/herself and others, and
utilisation of emotions in solving problems.
This scale has good internal consistency and
reliability, with Cronbach’s alpha of 0.90, and
has fair stability over time, with a 2-week test-
retest reliability score of 0.78 (9).

In the AES, respondents are asked to rate
themselves on the 33 items using a 5-point scale
(1 = strongly disagree; 2 = somewhat disagree;
3 = neither agree nor disagree; 4 = somewhat
agree; and 5 = strongly agree). Three of the
items are negatively worded, so responses for
these items were coded in reverse. The total
score ranges from 33 to 165, with a higher score
indicating a higher EL.

The PSS was developed by Cohen et al.
(10) in the English language to measure non-
specific self-appraised stress. It is one of the most
widely used tools for measuring psychological
stress, and has been translated into Japanese,
Spanish, Turkish, Portuguese, Chinese, Thai,
Arabic, Greek, and French. Its psychometric
properties in different cultures are acceptable
(11). The PSS is available in three versions: the
original 14-item scale (PSS-14), a 10-item scale
(PSS-10), and a 4-item scale (PSS-4). A previous
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systematic review of the psychometric properties
of the three PSS instruments concluded that
PSS-10 was superior to PSS-14 and PSS-4 (11).
The Cronbach’s alpha and intra-class correlation
coefficient of the PSS-10 was evaluated at more
than 0.70 in all studies in which it was used (11).

The PSS-10 was used in the present study.
This scale has six negatively stated and four
positively stated items that assess the degree to
which an individual perceives life as stressful.
Responses were scored on a 5-point scale that
ranges from o to 4 (0 = never; 1 = almost never;
2 = sometimes; 3 = fairly often; 4 = very often).
Responses to the positively stated items were
coded in reverse, and the scores were determined
as the sum of all items. The total score ranges
from o to 40, with a higher score indicating more
stress.

The original English versions of both
questionnaires were used, because all students
were fully literate in the English language. We
also collected data on the students’ demographics
(sex, ethnic group, and year of study), identity
of the person who influenced their decision to
study dentistry, their satisfaction with career
choice, and use of professional help to manage
stress. To increase the response rate, students
were approached when they were in groups
for lectures, seminars, or group discussions.
There was no time limit for completion of the
questionnaires, and all questionnaires were
collected immediately upon completion.

Statistical Analysis

Data processing and analysis used IBM
SPSS version 22.0. Descriptive statistics,
such as mean and standard deviation (SD)
for continuous variables, and frequency and
percentage for categorical variables, were
determined. An independent t-test was used to
determine the relationship of socio-demographic
characteristics with EI. The level of significance
was set at 0.05. A scatter plot was generated
to examine the relationship between EI and
PSS-10 scores, and the Pearson’s correlation
coefficient was used to measure the strength of
this relationship.

The association between EI and PSS-10
scores was also determined with univariable
and multivariable analysis, using simple linear
regression and general linear regression analysis,
respectively. The other independent variables
were all categorical: year of study (pre-clinical
vs. clinical), sex, person influencing career

choice, and satisfaction with career selection.
Any variable with a P-value less than 0.25
in the univariate analysis or reported to be
influential in previous studies was entered into
the multivariate analysis (12). Variables for
inclusion in the model were selected using the
forward selection method. Following variable
selection, all possible 2-way interactions and
multicollinearity ~ problems were checked.
Model assumptions (normality, linearity, and
homoscedasticity) and the presence of outliers
were checked using plots of residuals.

Ethical considerations

The study protocol was approved
by the USM Human Research Ethics
Committee (USMKK/PPP/JEPeM/[224.4.(3.5)]).
All students were informed about the purpose
of the study and provided written informed
consent. Explanations regarding the procedures
for completing the questionnaires were also
provided. The questionnaires were anonymous,
and the confidentiality of study data was
emphasised.

Results

Characteristics of students

We distributed the questionnaires to 281
students, and received complete responses
from 234 students, giving a response rate of
83.3%. Table 1 shows the characteristics of the
participating students. There were 56 males and
178 females, and the mean age was 22.2 years
(SD 1.54). One hundred and forty-six students
(62.5%) were in the preclinical years (year 1, 2,
and 3) and the other 88 were in the clinical years
(year 4 and 5). More than half of the students
were from the Malay ethnic group (56.0%).
More than half of them chose dentistry based
on their own interests (69.2%), and the others
were influenced by their parents (23.1%), or
other people (7.7%) including siblings, relatives,
friends, and teachers. Most students were
satisfied with their decision to study dentistry
(95.3%). Nine students (3.8%) admitted that
they had sought professional assistance for
management of stress, and seven of these
students were female.

EI of students

The mean EI score was 121.1 (SD 11.85).
Final year students had the highest mean EI
score [125.0 (SD 14.57)], followed by first year
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students [121.3 (SD 11.44)]. The mean EI score
was 120.8 (SD 10.70) for third year students,
120.0 (SD 10.85) for second year students,
and 118.3 (SD 10.44) for fourth year students.
Table 2 shows the association between socio-
demographic characteristics and EI. The mean EI
score was significantly higher in females [122.0
(SD 11.57)] than males [118.5 (SD 12.42)], and
in students who chose dentistry based on their
own interest [123.1 (SD 10.81)] than in those
inspired by others [116.9 (SD 13.01)]. There was
no significant effect of other socio-demographic
characteristics.

Perceived Stress (PS) of students

The mean PSS-10 score was 21.2 (SD 5.08).
Fourth year students had the highest mean PSS-
10 score [23.1 (SD 4.55)], followed by final year
students [21.5 (SD 5.70)]. The PSS-10 scores
were 21.0 (SD 3.87) in the third year, 20.6 (SD
6.11) in the first year, and 20.2 (SD 4.57) in the

Table 1. Characteristics of participants (n = 234)

second year. Table 3 shows the association
between  socio-demographic  characteristics
and PSS-10 score. The mean PSS-10 score was
significantly higher for students in the clinical
years [22.2 (SD 5.25)] than in the pre-clinical
years [20.6 (SD 4.90], and in students whose
career selection was not their own choice [22.5
(SD 4.90)] rather than their own choice [20.6
(SD 5.07)].

Correlation of EI and PSS-10 scores

A scatter plot shows the linear relationship
between EI and PSS-10 scores, with a bivariate
normal distribution (Figure 1). Pearson’s
correlation analysis showed that there was
a significant linear correlation between EI
and PSS-10 scores (P < 0.001), although the
correlation was low (r = —0.377). The negative
correlation coefficient value suggested an inverse
relationship between the variables; students with

Variable Frequency (%)

Year of study

Year 1 46 (19.7)

Year 2 54 (23.1)

Year 3 46 (19.7)

Year 4 39 (16.6)

Year 5 49 (20.9)
Sex

Male 56 (23.9)

Female 178 (76.1)
Ethnic group

Malay 131 (56.0)

Chinese 94 (40.2)

Indian 6(2.5)

Others 3(1.3)
Dentistry was my own choice

Yes 162 (69.2)

No 72 (30.8)
Satisfied with my choice

Yes 223 (95.3)

No 11 (4.7)
Sought professional help to manage stress

Yes 9(3.8)

No 225 (96.2)
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Table 2. Relationship of emotional intelligence with other characteristics (n = 234)

. Eml(l)t ional Mean difference ¢ statistic (df) P-val
Variable Rl (95% CD statistie value

Year of study
Preclinical year 120.6 (10.93) -1.4 (-4.51, 1.80) -0.85 (232) 0.398
Clinical year 122.0 (13.26)

Sex
Male 118.5 (12.42) -3.5 (-7.09, 0.02) -1.96 (232) 0.049
Female 122.0 (11.57)

Ethnic group
Malay 121.9 (12.19) 1.7 (-1.43, 4.72) 1.05 (232) 0.293
Others 120.2 (11.40)

Dentistry was my own

choice
Yes 123.1 (10.81) 6.2 (2.96, 9.40) 3.79 (232) < 0.001
No 116.9 (13.01)

Satisfied with my choice
Yes 121.2 (11.76) 1.6 (-5.63, 8.82) 0.43 (232) 0.665
No 119.6 (14.22)

Table 3. Relationship of perceived stress with other characteristics (n = 234)
Variable Per;‘::ﬁd(;g; SS, Mea(r; ;l:/off(e:i';e Hee t statistic (df) P-value

Year of study
Preclinical year 20.6 (4.90) -1.6 (-2.93, -0.25) -2.34 (232) 0.020
Clinical year 22.2 (5.25)

Sex
Male 20.2 (5.67) -1.2 (-2.76, 0.30) -1.58 (232) 0.115
Female 21.5 (4.86)

Ethnic group
Malay 21.3 (4.85) 0.2 (-1.13, 1.52) 0.29 (232) 0.773
Others 21.1(5.39)

Dentistry was my own

choice
Yes 20.6 (5.07) -1.9 (-3.31,-0.51) -2.68 (232) 0.008
No 22.5(4.90)

Satisfied with my choice
Yes 21.1 (5.13) -0.7 (-3.78, 2.41) -0.44 (232) 0.664
No 21.8 (4.02)
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Figure 1. Correlation between EI and PSS-10 scores

higher EI score were more likely to report lower
PSS-10 score.

Association between EI and PS by univariate
and multivariate regression analysis

Table 4 shows the results of simple
and general linear regression analysis of the
relationship between EI and PSS-10 scores. The
univariate results indicate a significant linear
inverse relationship (P < 0.001). In particular,
a one unit increase in EI score was associated
with a 0.145 unit decrease of PSS-10 score. The
coefficient of determination (R?) of this model
was 0.114, indicating that it explains 11.4%
of the variance. There were also significant
associations between PS and year of study and
person influencing career selection. Students in
the clinical years have a mean PSS-10 score that
is 1.591 units higher than those in the preclinical
years. Students whose decision to study dentistry
were influenced by others have a mean PSS-10

www.mjms.usm.my

score that is 1.906 units higher than those who
chose dentistry based on their own interests.

The multi-variable analysis indicates that
EI score, year of study, and sex were significantly
associated with PSS-10 score. The adjusted
regression coefficient (b) for EI score was -0.156
(95% CI: -0.207, -0.104), that for year of study
was 1.683 (95% CI: 0.431, 2.934), and that for
sex was 1.620 (95% CI: 0.189, 3.050). Thus, the
PSS-10 score is 0.156 units lower for each one
unit increase in EI score, students in the clinical
years have a PSS-10 score that is 1.683 units
higher than those in the preclinical years, and
females have a PSS-10 score that is 1.620 units
higher than males. There were no significant
two-way interactions between factors, there
was no multicollinearity problem, and the
preliminary final model had a good fit. The R2
of the final model was 0.161, indicating that it
explains 16.1% of the variance.



Original Article | Emotional intelligence and stress in dental students

Table 4. Association between EI and PS by simple linear regression and general linear regression analysis

General Linear Regression

(n=234)
. Simple Linear Regression
Variable
b 95% CI  P-value
EI score -0.145 -0.197, < 0.001
-0.092
Year of study
Preclinical year Reference
Clinical year 1.591 0.252, 0.020
2.929
Sex
Male Reference
Female 1.229 -0.301, 0.115
2.758
Dentistry was my
own choice
Yes Reference
No 1.906 0.500, 0.008
3.306
Satisfied with my
career choice
Yes Reference
No 0.684 -2.414, 0.664
3.782

Adjusted b 95% CI  t-statistics  P-value
-0.156 -0.207, -5.97 < 0.001
-0.104
1.683 0.431, 2.65 0.009
2.934
1.620 0.189, 2.23 0.027
3.050

b: Crude regression coefficient; Adjusted b: Adjusted regression coefficient.
For the general linear regression model, R*>= 0.161; the model has a good fit; model assumptions are met; there is no interaction
between independent variables; and there is no multicollinearity problem.

Discussion

The dental students in this study had a
relatively high level of stress, with a mean PSS-
10 score of 21.2 (SD 5.08). This is greater than
the mean PSS-10 score reported by Pau and
Croucher (3) for 213 dental undergraduates at
Barts and The London, Queen Mary’s School of
Medicine and Dentistry, University of London,
in the United Kingdom which was 17.73 (SD
6.49). In addition, the mean PSS-10 score among
our first-year students was also higher than
previously reported for first-year dental students
in England (16.2, 95% CI: 14.8-17.7), South
Africa (18.0, 95% CI: 16.2—19.8), Australia (19.2,
95% CI: 16.5—21.9), the United States (16.5, 95%
CI: 14.8-18.1), and Greece (17.0, 95% CI: 15.7—
18.3) (2). Researchers of the multi-country study
also remarked that the PSS-10 score of first year
Malaysian dental students (21.7, 95% CI: 20.8—
22.6) was significantly higher than for dental
students from England and the United States,

the countries with the lowest PSS-10 scores (2).
The findings from this study, and evidence from
the literature, suggest that dental students in
Malaysia experience more stress than those in
other parts of the world.

Our comparison of students in different
years of study indicated that fourth year students
who just started their clinical training had the
most stress. These results agree with other
studies which also showed that students in
the transition year from preclinical to clinical
training had the most stress (13, 14). This is
possibly due to the apprehension of performing
clinical procedures on actual patients, in addition
to pressures related to patient management,
including the need to build a rapport and to set
patients at ease.

We also found a significant inverse
relationship between EI and PSS-10 scores
among the students in this study. This agrees
with the results of previous studies that
suggested a link between EI and PS in dental
students (2, 3, 15). EI is the ability to appraise
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emotional information and use it to manage
emotional problems in a positive manner to
guide thinking and behaviour (5). The ability
to solve conflicts in a timely and appropriate
manner can help an individual stay calm in
stressful situations. A qualitative study of dental
students at a dental teaching hospital in the
United Kingdom reported that students with
high EI were more likely to constructively reflect
upon and appraise their emotions, demonstrate
social and interpersonal skills in coping with
stress, and manage their time during unexpected
events (16). Nevertheless, the correlation
coefficient of the association between EI and
PSS-10 scores in our study was low, as in other
studies (2, 3).

There was a significant negative linear
association between EI and PS among the
students in this study. Interestingly, we also
found that fourth year students, who had the
highest PS scores, also had the lowest EI scores.
Our multi-variable analysis indicated that EI
remained a significant predictor of PS, regardless
of sex, year of study, reason for the decision to
study dentistry, and satisfaction with career
choice. Our findings thus substantiate results
of the multi-country study by Pau et al. (2) who
found a similar relationship between EI and
PS, and highlight the important role of EI as a
buffer against stress. In view of these findings,
we recommend implementation of training
programs that develop and enhance the EI of
dental students. This training could be part
of the academic curriculum, and should be a
continuous process, instead of a single exercise,
because EI can grow and develop over time and
can be learned and improved with practice (17).

Students who decided to study dentistry
because of their own interest in the field have
significantly higher EI scores than those whose
career decisions were influenced by others. This
might be because students with an individual
interest in dentistry have a greater sense of
responsibility, and are therefore better able to
manage their emotions. Concurrently, students
who chose dentistry based on their own interest
have significantly lower PSS-10 scores than those
whose decisions were influenced by others. These
results are consistent with those of Acharya (18),
who examined undergraduate dental students
at the Bapuji Dental College and Hospital in
Davangere, Karnataka State, India. These
previous results indicated that students whose
entry into dental school was determined by
parental pressure were more likely to report high
PS than those who joined of their own accord
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(18). Additional studies reported greater stress
in students whose first choice of study was not
dentistry, relative to those whose first choice was
dentistry (19, 20). These findings lend support to
the current practices of admission to the USM,
which prefers candidates who select dentistry as
their first career choice and who choose dentistry
based on their own interest in this discipline.

The results of this study also show that
students in the clinical years were significantly
more stressed than those in the pre-clinical
years. Besides clinical work and patient
management, students in the clinical years
need to complete academic requirements and
fulfil other pre-requisites before the final exit
examination. Evidence from the literature
supports the association between PS and
years of study (13, 20). The factors associated
with PS in dental students during the clinical
phase are mainly related to academics such as
examinations and grades, workload, and fear
of failing, followed by clinical factors such as
dealing with difficult or uncooperative patients,
performing invasive clinical procedures, and
completing clinical requirements (1).

We found that female dental students
have significantly higher PSS-10 scores than
males, in agreement with findings reported
for undergraduate dental students in other
institutions and countries (2, 3, 14). Another
study of medical students also reported that
females had more stress than males (21).
Additionally, seven of the nine students in our
study who sought professional help for stress
were female. Thus, our results corroborate
earlier reports that women are more likely to
seek help for psychological problems, and are
more likely to use mental health services (22).

Although many studies have examined
sex differences in stress, stress responses, and
stress-related health problems, much remains
unknown. The female students in our study were
more stressed than the males, despite having
higher EI scores, even though EI score was a
significant negative predictor of PSS-10 score.
Similarly, female dental students in the United
Kingdom also had higher PS and EI scores than
males, although PS and EI scores were also
negatively associated in that study (3). Other
studies of similar and different populations
reported similar findings (6, 9, 23, 24). On the
contrary, male dental students at Azad Medical
Sciences University in Tehran, Iran had higher
EI than females (7), and some other studies
found no significant difference of EI scores in
female and male students (2, 15). The influence
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of socio-demographic factors on EI, such as age
and cultural setting, and the failure to control for
these variables, may explain these inconsistent
findings (25).

This study highlights the role of EI as an
independent predictor of PS. However, our
general linear regression model explained only
16% of the variance in PSS-10 score. This means
that factors which we did not measure must
account for 84% of the variance in the PSS-10
score. Another limitation of this study is that
our respondents were students who attended
classes during the data collection period. A
total of 47 students (16.7%) were not in their
classes or sessions when the questionnaires were
distributed, and it was not possible to follow-
up these students due to the anonymous nature
of data collection. Failure to obtain information
from the absentees may have led to non-response
bias, because the absentees may include students
who purposely skipped classes due to stress or
were on medical leave due to symptoms of stress,
such as migraine or fatigue.

Conclusions

The dental students in this study had
greater PS scores measured using the PSS-10
than dental students from other parts of the
world (2, 3). We also found a significant inverse
linear relationship between EI and PSS-10
scores. Besides EI, year of study and sex were
also significant predictors of PS score. Further
research is needed to investigate the role of
other factors that may influence stress, such as
personality type, cultural background, social
support, and spiritual or religious beliefs. It is
important to identify factors that can modify
stress so that appropriate interventions can
be developed and implemented. The results of
the present study suggest that strategies which
increase a dental student’s EI may also help to
reduce stress.
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