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Purpose: The epidemic of burnout among dental students has been repeatedly documented. 
This study aimed to assess burnout, specifically emotional exhaustion (EE), and examined 
the impact of protective and risk psychological factors for EE among clinical-level dental 
students in Saudi Arabia (SA).
Methods: A cross-sectional study was conducted, using a convenience sample of under-
graduate dental students who were recruited from five separate dental schools. A self- 
administered questionnaire was distributed to 500 students to obtain socio-demographic 
data and to assess the students’ psychological characteristics (Maslach Burnout Inventory 
EE subscale, Dental Environment Stress Scale [DES] and Brief Resilience Scale [BRS]). 
Descriptive, bivariate and multivariable logistic regression analyses were performed.
Results: Of 272 respondents, 53% reported high EE. Adjusted multivariable logistic regres-
sion modelling demonstrated that students who reported higher BRS scores were signifi-
cantly less likely to report high EE (adjusted odds ratio [AOR]=0.79, 95% CI=0.70–0.89, 
p<0.001). However, females were more than twice as likely as males to report high EE 
(AOR=2.27, 95% CI=1.14–4.61, p=0.024). In addition, students who reported higher DES 
scores also reported high EE (AOR=1.10, 95% CI=1.07–1.12, p<0.001).
Conclusion: The findings suggest that resilience is a protective factor against high EE, after 
adjusting for key characteristics. There is a need for a preventive programme that addresses 
EE, taking into consideration other unexplored underlying factors.
Keywords: burnout, emotional exhaustion, stress, dental, students, resilience

Introduction
Notably, dentists are among the health-care providers most prone to professional 
stress, burnout, anxiety and depression.1 Students who pursue careers in dentistry 
may experience occupational distress due to the nature of clinical practice manage-
ment and interpersonal interaction competences.2,3 Psychological stress refers to an 
overload of mental, physiological and behavioural responses resulting from how 
individuals perceive situations or events in their environment. Based on previous 
studies, stress prevalence among Saudi undergraduate dental students ranges from 
54% to 71% and intensifies with each progressive year that students study.4–7 

Furthermore, multiple studies support the finding that stress influences burnout 
levels.4,6,8,9 Dental students at clinical levels can experience high levels of burnout, 
and this is related to dental programme requirements, which expose students to a 
combination of the risk factors of health workers (eg, dealing with and treating 
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patients) and those of university students (eg, academic 
commitments and exams).3,8,9 Recently, the epidemiology 
of burnout as an occupational phenomenon has become 
prominent. For example, the World Health Organization 
added burnout to the International Classification of 
Diseases (ICD) 10 and included more details in the ICD 
11 (2019), defining burnout as “a syndrome conceptualised 
as resulting from chronic workplace stress that has not 
been successfully managed.”10 Burnout is reported to be 
greater among health-care professionals, impacts personal 
and psychological health and social functioning and is 
often associated with low quality of work.11

Burnout is generally described by three dimensions: 
emotional exhaustion (EE); increased depersonalisation; 
and decreased personal accomplishments.12 The Maslach 
Burnout Inventory Survey Student (MBI-SS) is a well- 
known measure of burnout among dental students, as it 
includes questions related to clinical and academic 
commitments.8 A recent systematic review13 reported 
that the significant factors associated with burnout among 
dental students were as follows: age; gender; type of uni-
versity (public or private); stress; and seniority level. The 
association between stress and burnout has also been 
documented among undergraduate dental students.14–16

A large body of literature has reported that EE is a 
critical element of burnout, and EE is the most widely 
reported and analysed dimension among the three sub-
scales of burnout.1,16 This domain is described as a con-
dition that results from excessive psychological demands, 
which can lead people to feel that their inner resources are 
becoming drained.17 Among dental students, EE is one of 
the most significant responses to stressful environmental 
stimuli, thus negatively impacting students’ learning and 
clinical performance.3,18 The estimates of EE vary accord-
ing to student seniority, sociocultural context and the MBI 
version used and has been reported to be 10–50%.3,10–14,19 

Although research on factors associated with EE among 
dental students at the clinical level is scarce, the available 
and relevant literature has reported age,14 gender,16 uni-
versity type20 and environmental stress14,21,22 associated 
with EE. Generally, little attention has been given to the 
impact of protective factors on EE among dental students 
at clinical levels. The literature on psychosocial protective 
factors is mostly limited to nurses’ resilience.23 In psy-
chology, the term resilience has been defined in a number 
of ways, but it simply refers to the ability to bounce back 
or recover from stress, despite significant adversity.24,25 

Interestingly, not all subscales of the MBI were associated 

with resilience characteristics (eg, mindfulness), suggest-
ing that EE may be the most important target of 
intervention.26 Many studies (specifically on nurses) have 
shed light on the buffering effect of resilience on burnout 
(including EE);27,28 however, such a link among dental 
students has not been previously reported. A recent study 
by Smith et al only demonstrated that dental students 
reported relatively high levels of resilience.29 

Nevertheless, in line with other studies, it is reasonable 
to assume that more resilient dental students would display 
fewer signs of EE, because repeated exposure to difficult 
academic situations and working environments would train 
dental students to overcome these difficulties and develop 
better coping mechanisms for stress.

Within the context of the present study, to date, there 
have been no studies conducted among dental students at 
clinical levels in Saudi Arabia (SA) to examine the rela-
tionships between EE and psychological protective and 
risk factors. This study aimed to assess the impact of 
protective and risk factors—specifically, dental environ-
ment stress and resilience—on EE among undergraduate 
clinical dental students in five dental schools in western 
SA. It was hypothesised that there would be no relation-
ship between psychological experiences (eg, stress and 
resilience) and EE among clinical dental students.

Materials and Methods
Study Design, Setting and Sample Size 
Calculation
This analytical cross-sectional study was conducted during 
the academic year 2017–2018 at five dental schools (pub-
lic and private) in western SA. The dentistry curriculum in 
SA is unified and spans seven years, of which the first two 
are preclinical years and the remainder are clinical. The 
dentistry programmme recruits only Saudi national. The 
western region was chosen, as the researcher was affiliated 
with a number of professional groups at the region’s dental 
colleges, who facilitated data collection. Students who 
were included in the study were at the clinical level and 
free from any health (physical/psychological) condition 
that would impede answering the questionnaire. Students 
at other levels of study (ie, levels one and two) were 
excluded from data analysis on the basis that these groups 
may have additional risk psychological factors (eg, anxi-
ety) due to newly faced social and intellectual 
environments.30
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The sample size was calculated using Epi Info 
StatCalc, considering a population size of 5000 dental 
students in the five dental schools and a 95% confidence 
level, with expected frequency based on moderate and 
high burnout among relevant clinical students in SA of 
65%,31 with alpha error=5%. The calculated sample size 
was 327.

Recruitment of Participants, Data 
Collection Approach and Measures
A convenience sample of students from five separate den-
tal schools was recruited via student leaders, and the 
questionnaire was distributed between April and June 
2018. The questionnaire included a covering page that 
explained the purpose of the study, confidentiality of the 
obtained data and institutional review board approval. In 
case of further queries, information about the researcher 
was also provided. The questionnaire asked about the 
covariates’ socio-demographic characteristics, as well as 
explanatory psychological variables—specifically stress, 
burnout and resilience—using validated inventories. The 
socio-demographic information included participants’ gen-
der, marital status, type of dental institute (private or pub-
lic) and academic performance (grade point 
average [GPA]).

Each class leader distributed the questionnaire within 
their classes. The class leaders sent the anonymous ques-
tionnaire to potential participants using a direct link to a 
Google form, which was sent via WhatsApp messages. 
Upon completion of the questionnaire, respondents were 
instructed to simply submit the web form to the web 
server. The web server then transferred the data to Excel 
for storage and retrieval for analysis. The time needed to 
respond to the questionnaire was approximately 15 
minutes.

Measures
Academic Stress
The students’ stress (explanatory variable) was assessed 
using the Dental Environment Stress Scale (DES).20 This 
included questions about academic performance; difficul-
ties and insecurities regarding students’ professional 
future; responsibilities with patients; interpersonal rela-
tionships; and individual and institutional factors. 
Responses on each item were on a 4-point Likert-type 
scale (1: “not stressful at all”; 2: “somewhat stressful”; 
3: “quite stressful”; and 4: “very stressful”). Validity of the 

clustered domains was evaluated quantitatively by factor 
analysis.5

Emotional Exhaustion
Student EE, which was the outcome of interest (depen-
dent variable), was assessed using the EE domain of the 
MBI-SS. This inventory is well established for the 
assessment of burnout12 and is based on 22 items that 
measure the three burnout components: “emotional 
exhaustion [EE]” with nine items; “depersonalisation 
[DP]” (or loss of empathy) with five items; and “personal 
achievement [PA]” with eight items. The responses on 
each item were on a 7-point Likert-type scale ranging 
from 0 to 6 (eg, 0: “Never”; 1: “A few times per day”). 
As noted, this study used the EE subscale to assess EE as 
a key component of burnout. The internal consistency 
reliability (Cronbach’s alpha) of the original EE subscale 
is 0.9012 and, in various settings, including SA, has been 
found to range between 0.88 and 0.93.31–37 The factorial 
structure in the literature yielded one factor for the nine 
items of the EE subscale. With nine items, the scores for 
the EE subscale ranged from 0 to 54, categorised as low 
burnout (≤16, low EE), moderate burnout (17–26, mod-
erate EE) and high burnout (≥27, high EE).32 These three 
categories were dichotomised into high EE (≥27) and not 
high EE (<27).32,34

Resilience
Students’ ability to bounce back or recover from stressful 
circumstances (resilience) was assessed using the Brief 
Resilience Scale (BRS).25 Resilience was used in this 
study as an explanatory variable. The scale consists of 
six items (eg, “I tend to bounce back quickly after hard 
times” and “I have a hard time making it through stressful 
events”). The responses to each item were on a 5-point 
Likert scale: 1=strongly disagree; 2=disagree; 3=neutral; 
4=agree; 5=strongly agree.25 Negatively worded items 
were reverse scored before analysis. The BRS instrument 
has been validated in many previous studies.35 The 
Cronbach’s alpha coefficient of the BRS scale reported 
elsewhere was 0.83.35

Internal Consistency of EE, DES and BRS
In this study, the internal consistency reliability 
(Cronbach’s alpha) of the EE subscale (0.92) and DES 
(0.91) was excellent; that of the BRS (0.69) was 
acceptable.
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Data Analysis
The data was imported into the Statistical Package for the 
Social Sciences (IBM SPSS Statistics, Version 16, 
Armonk, NY, USA) for analysis. Descriptive statistics 
were calculated to report the sample’s characteristics. 
Continuous variables were reported as median and inter-
quartile range (IQR), as adherence to normality was not 
observed (Kolmogorov–Smirnov, p>0.05), and the catego-
rical variables were reported as frequencies with percen-
tages (F [%]). The psychometric properties (internal 
consistency reliability test [Cronbach’s alpha]) of the 
dependent variable (burnout EE) and explanatory variables 
(DES and BRS) were assessed. The Cronbach’s alpha 
estimates values in this study were interpreted according 
to Kline:30 acceptable (0.60–0.69), good (0.70–0.89) and 
excellent (>0.90).

Bivariate analyses, chi-squared tests and Mann–Whitney 
U-tests were used to examine the association between the 
dependent variable and the explanatory variables and socio- 
demographic characteristics. Multivariable logistic regres-
sions were used to examine the association of burnout EE 
with the significant factors found in the bivariate analyses. A 
significance level of p<0.05 was used.

Ethical Considerations
The ethics committee of Taibah University Dental College 
and Hospital, Al-Madinah, SA, approved this study 
(TUCDREC/20,171,217/Al Madani). Completion and sub-
mission of the questionnaire were considered a proxy 
consent to participate. The study was conducted in accor-
dance with the principles of the World Medical 
Association of Helsinki. Participation in the study was 
voluntary, and confidentiality of the information obtained 
was assured (ie, the questionnaire was anonymous and 
used non-identifying codes).

Results
Response Rate and Participant 
Characteristics
Of the 500 questionnaires sent to dental students, after 
accounting for non-responses and incomplete question-
naires, 272 (response rate=83%) usable questionnaires 
were submitted, including clinical students attending at 
public (224 [82.4%]) and private (48 [17.6%]) colleges. 
Of the total participating students at clinical levels, 53% 
reported high EE. Table 1 shows the characteristics of the 
participants: the majority (71%) were female, and 81% 

had a high level of academic performance. The median 
(range) scores of the EE, DES and BRS were 28 (0–54), 
77 (30–120) and 17 (7–27), respectively.

Emotional Exhaustion and Its Associated 
Factors
In bivariate analysis (Table 1), female students, academic 
performance (GPA) and students with higher stress scores 
reported statistically significantly higher EE (p<0.001, 
0.044 and <0.001, respectively). Conversely, higher resi-
lience scores were significantly inversely related to high 
EE (p<0.001).

As shown in Table 2, three variables (gender, DES and 
BRS) that emerged from the bivariate analyses made a 
statistically significant contribution to the adjusted logistic 
regression model. Namely, females were 2.27 (95% 
CI=1.14–4.61; p=0.024) times more likely to self-report 
high EE than were males, and higher DES scores were 
associated with high EE (OR=1.10, 95% CI=1.07–1.12, 
p<0.001). Also, BRS was inversely associated with high 
EE (ie, students who reported high levels of resilience 
were less likely to report high EE (OR=0.79, 95% 
CI=0.70–0.89; p <0.001)). This regression model 
explained between 39% (Cox & Snell R Square) and 
52% (Nagelkerke R Square) of the variance in high EE.

Discussion
In the present study, high EE was reported by a significant 
percentage of clinical-level dental students in the 2017– 
2018 academic year in western SA and was associated 
with gender, dental environment stress and resilience. 
The proportion of the dental clinical students who reported 
high EE was significant, which is consistent with previous 
studies.3,13

The high percentage of participants with high EE in the 
sample may be due to the sociocultural context of the 
study and the cut-off adopted for discriminating high and 
low EE. For the significant demographic factor—gender— 
higher EE levels were reported by females in our study, 
which is consistent with a study by Kulkarni et al,21 but 
conflicts with results for males and females in other 
studies.13 Our findings may indicate that there is pressure 
on females to either equal or outperform their male coun-
terparts to prove their value in a male-dominated field. It is 
also important to note that most of the participants were 
female (71%), which reflects gender trends at dental 
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schools over recent decades, as has been previously 
reported.36

Both the DES and BRS were found to be significantly 
associated with self-reported high EE, consistent with 
previous studies.19,21 Therefore, the null hypothesis pro-
posed in this study was rejected. Our model revealed that 
the higher the stress levels dental students displayed, the 
higher the risk of EE. It has previously been established 
that the intensity of stress and burnout for dental students 

tends to escalate over time, peaking in the senior years of 
training.6 Although this study found that resilience (BRS) 
was significantly inversely related to EE, due to the pau-
city of research on the relationship between resilience and 
EE in dental students, it is difficult to compare our findings 
with similar studies. However, many researchers have 
investigated nurses’ cognitive and behavioural responses 
to stressful situations and have found that nurses with low 
resilience are more likely to experience high EE.37

Table 1 Total Sample Characteristics and Bivariate Analysis of High Emotional Exhaustion with the Socio-Demographics and BRS and 
DES Among Clinical Dental Students in Five Colleges at West of Saudi Arabia, Academic Year 2017–2018 (N=272)

Variables Whole Sample F (%)/Median(IQR) High EE 
F (%)/Median(IQR)

P-valuea

Sex Males 79 (29.0) 26 (32.9) <0.001
Females 193 (71.0) 118 (61.1)

Marital status Single 249 (91.5) 131 (52.6) 0.262
Married 23 (8.5) 13 (56.5)

Residency With family 236 (86.8) 124 (52.5) 0.736
Elsewhere 36 (13.2) 20 (55.6)

University sector Public 224 (82.4) 116 (51.8) 0.410
Private 48 (17.6) 28 (58.3)

Academic performance High 220 (80.9) 123 (55.9) 0.044
Low 52 (19.1) 21 (40.4)

Re-sit a year in dental school Yes 45 (16.5) 23 (51.1) 0.788
No 227 (83.5) 121 (53.3)

DES 76.50 (30–120) High value of EE = 86.0 
Low value of EE = 65.0

<0.001

BRS 17.00 (7–27) High value EE = 16.50 
Low value EE = 18.00

<0.001

Note: aChi-squared and Mann Whitney U-Tests used for comparisons of proportions and correlation. 
Abbreviations: EE, emotional exhaustion; DES, Dental Environmental Stress; BRS, Brief Resilience Scale.

Table 2 Logistic Regression Predicting Likelihood of Self-Reporting High Emotional Exhaustion Among Clinical Dental Students in Five 
Colleges at West of Saudi Arabia, Academic Year, 2017–2018 (N=272)

Explanatory Variables B Wald AOR (95% CI) p-Value

Sex 0.024
Male (ref) –
Female 0.818 5.10 2.27 (1.14–4.61)

Academic performance 0.395 0.837 0.360
High (ref) –

Low 1.48 (0.64–3.46)

DES 0.091 48.81 1.10 (1.07–1.12) <0.001

BRS −0.235 14.72 0.79 (0.70–0.89) <0.001

Abbreviations: B, Unstandardized coefficients; AOR, adjusted odds ratio; 95% CI, confidence interval; DES, Dental Environmental Stress; BRS, Brief Resilience Scale.
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The strengths of this study are the use of well-estab-
lished inventories to assess EE, DES and BRS; and the 
consistency of the dental curriculum in SA, so the 
results of the study are less likely to reflect curriculum 
diversity. However, a number of limitations could have 
influenced the results obtained. Namely, cross-sectional 
data cannot be used to infer causality, as temporality is 
not known. Also, the self-report format and the self- 
selection of participants completing the questionnaire 
could have biased the results. Age data were also not 
collected, but the clinical level of dental training was 
considered a proxy for age, as students at this level are 
usually aged between 21 and 23 years. Only demo-
graphics and academic stressors that have previously 
been reported as major, along with common factors 
influencing EE, were assessed. Finally, the convenience 
sample of this study precludes generalisability of the 
findings. Replication of our findings in a representative 
sample of dental students at clinical levels, together with 
an exploration of a number of personal traits (eg, per-
sonality type, self-efficacy and emotional intelligence) 
may add additional details to the dynamics of EE.

Conclusions
Within the limitation of this study, the findings suggest 
that resilience was a protective factor, while DES was a 
risk factor for EE. Notably, females were more likely to 
report high EE. There is a need for preventive programmes 
to address EE, taking into consideration the abovemen-
tioned and other underlying factors.
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