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Abstract

The purpose of this study was to identify the perceived stressors
of Bachelor of Dental Surgery (BDS) students at a prominent
Australasian dental school using the Dental Environment Stress
(DES) questionnaire. All BDS students were emailed a modified
version of the DES questionnaire. The questionnaire consisted of
forty questions: seven collecting demographic information, one
free text question and thirty-two items related to various sources
of stress, grouped into four subscales: 1) Academic 2) Clinical and
patient related 3) Environmental and 4) Personal. Students were
asked to rate the items on a five-point Likert-type scale ranging
from not at all stressful (1) to extremely stressful (5). Of the 314
students emailed, 165 responded to the survey (52.5% response
rate). The academic subscale had the highest self-reported mean
stress score (3.09 + 0.68 (SD); compared with the clinical (2.71
0.77), environmental (2.40 £+ 0.77) and personal (2.37 + 0.68)
subscales. There was a statistically significant difference (p<0.05)
in self-perceived clinic related stress levels between male and
female students, with female students reporting more stress.
There was also a statistically significant difference in self-
perceived environmental stress between second- and third-year
students (p=0.037), and in perceived personal stress between
students based on their English language status (p=0.034). These
findings can enable identification of students who might be at
higher risk of stress to ensure support is provided for them;
specifically, female students and students in their third year.
Results also indicate the need to develop interventions to help all
students with academic stressors.
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Introduction

The term “stress” is now well embedded in
our vocabulary, even though it only
originated approximately sixty years ago
(Al-Sowygh, 2013). The word has a variable
meaning depending on the situation and the
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parties involved, however the most generic
definition of stress is that it is “the
nonspecific response of the body to any
demand” (Fink, 2016). Dentists are reported
to suffer higher amounts of stress compared
with other health professionals, and the
concerns of dental students mirror those of
practicing dentists (Kumar et al, 2009). For
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example, there is a significant difference in
reported stress levels between
undergraduate dental students and their
medical counterparts, with the dental cohort
reporting greater stress levels (Al-Sowygh,
2013; Fonsecaetal, 2013). Research reports
that dental students’ levels of depression,
anxiety and hostility are near the levels
expected for psychiatric outpatients (Abu-
Ghazaleh et al, 2011; Morse & Dravo, 2007).
This may be because dental education is
known as one of the most difficult and
stressful fields of study, (Muirhead & Locker,
2008; Polychronopoulou & Divaris, 2009)
not least because dental students are
required to gain and develop a myriad of
clinical, academic and interpersonal skills
(Polychronopoulou & Divaris, 2009). A
systematic review found a correlation
between medical students’ perceptions of
stress and their risk of future depression.
Whether the stress experiences of dental
students indicate their stress levels as a
working dentists is not yet known, and this
has been indicated as an area for future
research (Pau et al, 2007). Students’ stress
is a major concern for dental educators.
Increased stress may lead to a decrease in
students’ performance (Kumar et al, 2009)
which may lead to attrition or failing. There
is a significant expense involved in training
healthcare professionals; therefore, attrition
has a substantial financial impact as well as
hindering the well-being of students (Birks
etal, 2009).

There are certain demographic trends that
can be identified regarding dental students
and their perceived stress. There is evidence
of a correlation between higher levels of
dental education (i.e. clinical training) and
stress (Harikiran et al,, 2012). First choice of
admission into dentistry (rather than as a
fall-back option) has also been shown to
have a relationship with stress levels in
dental students (Pau et al, 2007). Other
demographic trends include correlations
between students’ perceived stress levels
and their emotional intelligence, previous
higher education and gender
(Polychronopoulou & Divaris, 2009). It
should be noted that gender is a
controversial topic when it comes to dental
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education and stress, and this will be
discussed in greater detail later in this paper.

Country of study is another factor that may
impact on students’ stress. A multi-country
study of dental students’ perceived sources
of stress found that individual perceived
stressors varied considerably amongst
students from different dental schools.
Greek and Spanish students appeared most
stressed about their professional future,
whereas Swedish and Irish students were
more stressed about clinical issues such as
patients being late or not showing up for
appointments (Polychronopoulou & Divaris,
2009). However, it should be taken into
consideration that these results may be due
to differences between dental schools rather
than differences between country of study.

The purpose of the current study was to
identify the perceived stressors of
undergraduate dental students at an
Australasian dental school and identify if any
groups reported more stress than others.
The results of this study may help
researchers and dental educators within
Australasia, and perhaps internationally,
better analyse the factors surrounding
stressors of dental students. This will help
inform management strategies to reduce
burnout and to bring out the best of the
students’ abilities in a healthy, stress-free
learning environment.

Materials and Methods

The study surveyed all undergraduate
Bachelor of Dental Surgery (BDS) students
from the first year of their professional
course to students in their final year at a
prominent Australasian dental school. The
BDS programme comprised a five-year
curriculum commencing with a one-year
general health-science programme (or
equivalent) followed by four years of
professional training in general dentistry.
Hence, the students’ second year of their
degree (BDS2) is their first year of dental
education; BDS3 is their second year of
dental education and so on.
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The survey was a modified version of the developed by Garbee et al (Garbee et al,
Dental Environment  Stress (DES) 1980).
questionnaire  (Figure 1)  originally

Question 1: What year group are you currently enrolled in?

a) BDS2
b) BDS3
c) BDS4
d) BDS5

Question 2: What is your gender?

a) Male
b) Female

Question 3: Are you a domestic or an international student?

a) Domestic
b) International

Question 4: What is your ethnicity?

a) European

b) Asian

c¢) Maori

d) Pacific Islander
e) Other: please state

Question 5: Are you a permanent resident of the country of study?

a) Yes
b) No

Question 6: What is your age range?

a) 19 or under
b) 20-23

c) 24-27

d) 28-31

e) 32 or over

Question 7: Is English your first language?

a) Yes
b) No

For Question 8- 39 please indicate how stressful you are finding each item this year on a

scale of 1-5 (note that if an item is not applicable to you, you will mark it “not at all
stressful”):

1= not at all stressful
2= somewhat stressful
3= quite stressful

4= very stressful

5= extremely stressful

Figure 1. Modified version of Dental Environment Stress (DES) questionnaire
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Academic:

Question 8: Amount of assigned classwork

Question 9: Difficulty of assigned classwork

Question 10: Competition for grades

Question 11: Examinations and grades

Question 12: Completing academic course requirements

Question 13: Fear of failing course or year

Question 14: Lack of time to complete assigned school-work

Question 15: Fear of being unable to catch up if behind

Clinical and patient related:

Question 16: Completing clinical course requirements

Question 17: Difficulty learning clinical procedures

Question 18: Difficulty in learning precision manual skills required in preclinical and
laboratory work

Question 19: General clinical environment

Question 20: Responsibility for providing comprehensive patient care

Question 21: Patients’ co-operation in their home-care

Question 22: Patients being late or not showing up for their appointments

Question 23: Working on patients’ with dirty mouths

Environmental:

Question 24: Rules and regulations of the school

Question 25: Discrimination due to race, class status, ethnic group or gender

Question 26: Inconsistency of feedback from different teachers

Question 27: Receiving criticism from teachers

Figure 1. Modified version of Dental Environment Stress (DES) questionnaire (continued)
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Personal:

Question 28: Lack of confidence to be a successful dental student

Question 29: Lack of confidence to be a successful dentist

Question 30: Insecurity concerning ability to gain a job after graduation

Question 31: Considering entering some other field of work

Question 32: Financial concerns

Question 33: Personal relationship problems

Question 34: Lack of time for relaxation

Question 35: Balancing dental school with leisure time

Question 36: Balancing family with dental school commitments

Question 37: Conflict with partner or family over career decision

Question 38: Problems in living/home environment

Question 39: Personal physical health (including mental health)

Question 40: Do you have any further comments on stress at dental school:

Figure 1. Modified version of Dental Environment Stress (DES) questionnaire (continued).

The DES questionnaire wording was edited
slightly to reflect the programme at the
institution, and students from another
professional oral health course at the same
dental school, alongside two non-dental
personnel, were asked to fill out the
questionnaire. This pilot was undertaken to
test the appropriateness and clarity of the
items in the survey, and pilot respondents
were asked to provide feedback. Questions
that the pilot respondents found confusing
or had difficulty understanding were either
modified or removed from the inventory.

Subsequent to obtaining ethical approval
(reference number D15/233) all
undergraduate BDS students at the dental
school were sent an email inviting them to
complete the survey, during the second
semester of 2015. The email contained a link
to the anonymous electronic survey, which
was hosted on the Qualtrics platform. The
final modified version of the DES
questionnaire consisted of 40 questions:
seven collecting demographic information,
one free text question, and 32 items related
to various sources of stress, grouped into
four broad categories/subscales: 1)
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Academic (eight items) 2) Clinical and
patient  related (eight items) 3)
Environmental (four items) and 4) Personal
(twelve items). Students were asked to rate
each item on a five-point Likert-type scale
ranging from: 1) not at all stressful 2)
somewhat stressful 3) quite stressful 4) very
stressful and 5) extremely stressful. The data
that support the findings of this study are
available from the corresponding author
upon reasonable request.

Statistical analysis

Statistical analysis was undertaken using
IBM SPSS (version 22.0). Cronbach’s alpha
scores were calculated to determine internal
consistency. The mean values for each
student for each of the subscales (academic,
clinical and  patient responsibility,
environmental and personal) as well as the
overall self-reported stress values for each
student were calculated. Non-parametric
tests were performed to determine if there
was evidence that the scores differed
between the demographic variables. Mann-
Whitney-U tests were performed to identify
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variation in binary variables such as gender,
student with English as first language or
student with a non-English speaking
background (NESB), international or
domestic student and permanent resident or
non-permanent resident. Kruskal-Wallis
tests were used to calculate variation in
other demographic variables such as
ethnicity, BDS year group and age. Where
statistically significant differences were
noted, the Dunn'’s test was performed to see
which groups differed.

Results

Demographics

The demographic distribution of all
participants (total 165 participants) is
outlined in Table 1. The demographic
characteristics of participants was similar to
the characteristics of the student body and
represented an equal spread of respondents
across all years of the professional
programme.

Table 1. Demographic distribution of participants
Demographic variable n (%)

Gender
Male
Female
DNS
Domestic/International
Domestic
International
DNS
PR status
PR
Non-PR
DNS
English language status
EAFL
NESB
DNS
BDS year group
BDS2
BDS3
BDS4
BDS5
DNS
Age
<19
20-23
24-27
28-31
>32
DNS
Ethnicity
European
Asian
Maori
Pacific Islander
Other/DNS

43 (26.1)
116 (70.3)
6 (3.6)

129 (78.2)
30 (18.3)
6 (3.6)

126 (76.4)
32 (19.4)
7 (4.2)

103 (62.4)
53 (32.1)
9 (5.5)

43(26.1)
39(23.6)
40(24.2)
37 (22.4)
6 (3.6)

14(8.5)
125(75.8)
14(8.5)
2(1.2)
1(0.6)
9(5.5)

51(30.9)
90(54.5)
11(6.7)
2(1.2)
11(6.7)

DNS: did not state; PR: permanent resident; EAFL: English as first language; NESB: non-English
speaking background; BDS: Bachelor of Dental Surgery.
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The Cronbach’s alpha score for the total scale
(ie. all 32 items) was 0.91 whilst the
Cronbach’s alpha scores for the individual
subscales were 0.79 (Academic), 0.73
(Clinical), 0.68 (Environmental) and 0.83
(Personal). This established construct
validity for the total scale as well as the
subscales. The only exception was the
Environmental subscale as it was slightly
below the desired level of 0.7.

Stressors

The highest self-reported stressors for all
students were in the academic subscale, as
shown in Table 2. The mean reported
academic stress score for BDS2 was 3.14 *
0.72 (SD) whilst the mean reported
academic stress scores for BDS3, BDS4 and
BDS5 were 3.01 + 0.68, 3.14 + 0.67 and 3.05
* 0.64 respectively. The subscale with the
highest reported stress scores for the
students overall was also the academic
subscale (3.09 + 0.68), followed by the
clinical (2.71 * 0.70), the environmental
(2.40 % 0.77) and then the personal (2.37 *
0.68) subscales.

In the individual items, the highest reported
stressor was  “completing academic
requirements” (in the academic subscale)
scoring 3.54 + 1.16; followed by
“inconsistency of feedback from different
teachers” (in the environmental subscale)
scoring 3.46 + 1.14 and “examinations and
assessments” (also in the academic subscale)
scoring 3.43 * 0.89. The lowest scoring
individual items included “conflict with

partner or family over career decisions” and
“discrimination due to race, class status,
ethnic group or gender” scoring 1.53 * 1.10
and 1.61 + 0.93 respectively.

There was no significant difference (p=
0.386) in total perceived stress across the
different year groups (Figure 2), the
different age groups (p= 0.904) or across the
different ethnicities (p= 0.769) as identified
by Kruskal-Wallis tests. There was also no
significant difference in total perceived
stress between the two genders (p= 0.220),
between permanent residents and non-
permanent residents (p= 0.702), between
domestic and international students (p=
0.603) or between students whose first
language was English and students with a
NESB (p= 0.171) as identified by Mann-
Whitney-U tests. There was no significant
difference in perceived stress for the above
demographics in any of the subscales
(academic, clinical and patient related,
environmental and personal) except for:
clinical stress between male and female
students; environmental stress across the
BDS year groups; and personal stress
between students whose first language was
English and students with a NESB.

The results indicate that there was a
significant difference (p= 0.012) in
perceived clinical stress between male and
female students (Figure 3). Female students
reported greater stress with a mean clinical
stress score of 2.79 * 0.73 whilst their male
counterparts reported a mean clinical stress
score of 2.48 * 0.57.

Table 2. Mean stress scores (SD) per subscale for all Bachelor of Dental Surgery (BDS) year

groups
Mean (SD)
BDS year group
Academic Clinical Environmental Personal
2 3.14 (0.72) 2.65 (0.93) 2.11 (0.68) 2.27 (0.69)
3 3.01 (0.68) 2.82 (0.73) 2.60 (0.85) 2.42 (0.69)
4 3.14 (0.67) 2.61 (0.54) 2.37 (0.72) 2.40 (0.65)
5 3.05 (0.64) 2.77 (0.51) 2.55 (0.75) 2.41 (0.73)
Total 3.09 (0.68) 2.71 (0.77) 2.40 (0.77) 2.37 (0.68)
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Figure 2. Total stress scores for all Bachelor of Dental Surgery (BDS) year groups
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Figure 3. Clinical stress scores by gender

There was also a significant difference (p=
0.025) in perceived environmental stress
between the different BDS year groups
(Figure 4). BDS2 reported a mean
environmental stress score of 2.11 + 0.68
whilst BDS year groups 3, 4 and 5 reported
mean environmental stress scores of 2.60 *

0.85, 237 + 0.72 and 255 * 0.75
respectively. There was a statistically
significant  difference in  perceived
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environmental stress between BDS2 and
BDS3 (p= 0.037) but no statistically
significant difference between any of the
other year groups. There was also a large,
although not statistically significant
difference  (p=0.073) in  perceived
environmental stress between BDS2 and
BDS5 students.
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Lastly, there was a significant difference (p= NESB reported lower personal stress with a
0.034) in perceived personal stress between mean score of 2.20 + 0.59 compared with
students whose first language was English students whose first language was English
and students with a NESB (Figure 5). who reported a mean score of 2.50 £ 0.71.

Surprisingly perhaps, the students with a
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Figure 4. Environmental stress scores by Bachelor of Dental Surgery (BDS) year group

Independent-Samples Mann-Whitney U Test
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Figure 5. Personal stress scores for students with English as a first language vs non-English
speaking background
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Discussion

In the past three decades stress amongst
undergraduate dental students has been
highlighted as a major concern for dental
educators (Alzahem et al, 2011). Student
stress may hinder performance, as well as
the well-being of parties involved, hence
much research has been conducted to shed
light on this complex issue (Birks et al.,, 2009;
Kumar et al,, 2009).

Numerous studies at various dental schools
internationally have reported that students’
highest stressors have related to academic
factors including examinations and grades,
and assigned workload (Abu-Ghazaleh et al,
2011; Al-Sowygh, 2013; Fonseca et al, 2013;
Kumar et al, 2009; Muirhead & Locker,
2008; Polychronopoulou & Divaris, 2009).
Consistent with these findings the current
study found that the subscale with the
highest perceived stress score was the
academic subscale. The items “completing
academic requirements” and “examinations
and assessments” in particular were marked
as highly stressful by students. This is not
surprising as assessments and academic
requirements in higher education are
necessarily stressful due to their high stakes
nature, and dentistry is known to be a
particularly challenging academic field
(Fonseca et al, 2013). Considering these
findings, thought may need to be given
regarding whether this is something that
needs to be addressed.

Another item that the students marked as
highly stressful was “Inconsistency of
feedback from different teachers” (from the
environmental subscale). This finding is also
consistent with findings from a previous
study which report “improper feedback from
tutors” as a major stressor (Al-Sowygh,
2013). The dental education literature
contains multiple references to the
importance of feedback in dental education.
Research at the institution at which this
study was undertaken found that feedback
practices in the clinical setting were central
to students’ learning and outcomes (Adam et
al, 2019; Ebbeling et al, 2018). Similarly, a
study by Pine and McGoldrick (Pine &
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McGoldrick, 2000) in the United Kingdom
highlighted inconsistencies in teaching as an
issue. The study found that teaching was
adequate in most areas of the concerning
dental school; however, there were
inadequacies in clinical application of a
theoretical basis. A study in Greece (Kossioni
etal, 2012) also reported problems with the
curriculum and teaching practices, however,
the authors did highlight the multiple
stressors that dental educators face on a
daily basis. Considering these findings,
students’ stress levels may be reduced if
consistency of feedback in the clinical
learning environment is ensured.

Differences according to gender in self-
reported clinical and patient related stress
levels were evident in the data analysis. The
subject of gender differences in perceived
stress in the dental learning environment is
a controversial topic with studies reporting
conflicting findings. Some studies note that
females report greater levels of stress than
male students (Abu-Ghazaleh et al, 2011; Al-
Sowygh, 2013). Some of these studies
specifically indicate that females report
higher levels of stress in relation to clinical
factors or higher levels of stress are
reported by females in clinical years of study
(Pau & Croucher, 2003; Polychronopoulou &
Divaris, 2005). Conversely, other studies
indicate that there are no gender differences
in perceived stress (Fonseca et al, 2013;
Kossioni et al, 2012; Kumar et al, 2009) and
that participants’ gender does not influence
the likelihood of burnout (Mafla et al, 2015).
One explanation for these discrepancies may
be that female students are more likely than
male students to report their perceived
stresses (Pau & Croucher, 2003).

Although students’ clinic and patient related
stress  scores revealed  statistically
significant differences between male and
female respondents, the current study did
not find a statistically significant difference
in overall reported stress between male and
female students. These findings indicate that
some female students may require greater
support in the clinical setting than male
students, however, it should be taken into
account that male students may also benefit
from increased support. One reason that this
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may not be apparent in the data is possible
under-reporting by the male cohort (Pau &
Croucher, 2003).

Another notable finding in the current study
was the significant difference in perceived
environmental stress between BDS2 and
BDS3 students. The second year of the dental
education programme (BDS3) was when
students were first introduced to the patient
clinical environment. In BDS2, students’
clinical experiences were limited to the
simulation environment. It is, therefore,
unsurprising that BDS3 students reported
significantly more environmental stress
than BDS2 students. This finding is
consistent with previous studies that
reported students found the transition from
preclinical to clinical years stressful (Al-
Sowygh, 2013; Pau & Croucher, 2003).
Interestingly, in the current study there
were no significant differences between
BDS2 students’ and BDS3 students’ clinic
and patient related stress, or their academic
stress. This indicates that interventions
designed to ease students’ transition into the
clinical environment could be beneficial
towards reducing students’ stress in relation
to treating patients.

Lastly, the statistically significant difference
(p=0.034) in perceived personal stress
between students whose first language was
English and students with a NESB was
unexpected. Contrary to our expectations
that NESB students would report higher
stress, they reported less personal stress.
One explanation for this may be that since
these students were able to study a subject
as challenging as dentistry in a language
different to their native-tongue, they may
have developed more resilience than their
peers and were therefore better able to cope
with other stresses (Wang, 2009). It should
be noted however, that previous research
has reported greater stress levels in students
with “poor command of English” (Al-
Sowygh, 2013).

As has been mentioned previously, the
stresses placed on dental students have been
noted in the literature for the last three
decades (Fonseca et al, 2013). However,
ways in which dental students’ stress could
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be reduced have not been fully explored.
Furthermore, the amount of research into
dental students’ stress indicates a
perception that stress among students is a
bad thing. This perception does not take into
account that stress is a broad term, there are
many ways to define it and even more ways
that it may be perceived (Elani et al, 2014).
The multi-factorial nature of stress makes its
assessment difficult (Al-Sowygh, 2013),
particularly with regard to determining if
the stress is enabling or inhibiting
performance. Hence, deciding how to
proceed on the basis of students’ stress is
problematic.

Although too much stress can impede
performance, it can also work as a driver
towards success. Stress does have some
positive outcomes, such as personal
transformation and growth. A review by
Folkman and Moskowitz (Folkman &
Moskowitz, 2000) outlined three
mechanisms that enable stress to bring out
positive emotion: a) positive reappraisal
(focusing on the good); b) problem focused
coping (thoughts and behaviours to solve the
source of distress); and c) creation of
positive events (infusing ordinary events
with a positive meaning). Keeping these
ideas in mind, the issue with the dental
learning environment may not necessarily
be stress itself, but rather the coping
mechanisms and resilience of the students
involved.

Strategies suggested in the literature for the
management of students’ stress include
increasing study groups and interactive
education; changes to assessment practices
(Polychronopoulou & Divaris, 2005); and
establishing  student  advisors and
councillors. Similarly, a faculty advising
system has also been shown to have a
positive impact on reducing students’ stress
(Fonseca et al, 2013; Kumar et al, 2009;
Polychronopoulou & Divaris, 2005). The
dental school where this study was
undertaken has an established student
support office; however, it is possible that
students are not taking advantage of this. It
was beyond the scope of this research to
investigate what strategies students were
undertaking to reduce their stress, or to find
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out what the students thought the school
could do to reduce their stress levels.
Further research could be conducted to
ascertain whether there is a link between
students’ reported stress levels and their use
of such services.

Another concept that is popular in the
literature is the relationship between
emotional intelligence (EI) and perceived
stress. EI may be defined in terms of four
characteristics “perception, appraisal and
expression of emotion; emotional facilitation
of thinking; understanding, analysing and
employing emotional language; and
reflective regulation of emotions”(Pau &
Croucher, 2003). Studies show that students
with higher EI are less likely to report
perceived stressors (Pau et al, 2007; Pau &
Croucher, 2003). There is also evidence for
higher EI leading to professional
competence in medical education (Pau et al,
2007). These findings indicate that a
possible strategy may be to introduce a more
rigorous EI test for entry into the BDS
professional course. A suggestion by Pau
(Pau et al, 2007) is to limit entry into the
programme to students who already possess
a higher education qualification. This was
recommended on the basis that graduates
are more likely to have a higher El and would
therefore be better able to cope with the
stresses of dental education.

The cross-sectional nature of the current
study means that the differences between
years may have been pre-existing, therefore
longitudinal changes cannot be determined.
Secondly, bias may have been present as the
questionnaire was self-administered. The
response rate of 52.5%, although
satisfactory, is not substantial and might be
considered another limitation. However, the
results of this study do add to our
understanding of dental students’ stress
within Australasia, and possibly worldwide,
and can help with designing more targeted
interventions depending on the identified
stressors.

Conclusion

The results of this study show that students
entering their first clinical year of dental
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education (working on patients) report
higher stressors than preclinical students or
students in later stages of their programme.
Students from all years of their programme
reported high amounts of stress in relation
to completing academic requirement. These
finding indicate that interventions designed
to help students manage their stress or
resilience in relation to academic
requirements might be beneficial, along with
increased support for students entering
their first year of clinical education. In
addition, female students reported higher
levels of stress in the clinical setting than
male students reported. However, this study,
consistent with other studies on stressors in
dental education, did not examine whether
the students’ stress levels were productive
or counter-productive. Determining
whether the students’ stress is enabling
them or is acting as a barrier to their success
will inform whether interventions to reduce
students’ stress would be beneficial.
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