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Abstract
Background: Education related to health sciences appears to be the most stressful.

Aims: The aim of this study was to evaluate the perceived stress among Yemeni dental students and to explore the effect
of the war circumstances on the perceived stress.

Methods: This cross-sectional study targeted all dental students at the two main dental faculties in Yemen. Dental envi-
ronmental stress questionnaire was used. An extra 12 items (as one domain) were developed to reflect the stress resulting
from the current war circumstances.

Results: A total of 1051 dental students participated in this study. The overall dental environmental stress was 1.63+0.45.
The most significant stressor domain was “workload”, followed by “war-related” along with “performance pressure”. In
general, females, married, and clinical students, and those with lower GPA scored significantly higher stress levels than
their counterparts. Regression analysis revealed that the university, sex, and study level as the most significant determi-
nants for most domains.

Conclusions: The level of stress among Yemeni dental students can be considered as moderate to high. This stress was
further exacerbated by the war circumstances present.
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Introduction

Stress is defined as the body’s reaction to a change that
entails a physical, mental or emotional response. Such a
response may be positive, stimulating and motivating for
individuals to do their best, or negative, depressing and
reducing an individual's performance (1,2). Perception
of stress is not the same among different people; it can
be affected by beliefs, attitudes and occupation. In gen-
eral, education - specifically higher education - poses a
substantial amount of stress for enrolled students (3-5).
Education related to the health sciences seems to be the
most stressful. In this context, dental schools are consid-
ered highly stressful learning environments, and stress
among dental students has been revealed to be higher
than among the general student population (6-8). Dental
students’ performance can be greatly affected when com-
mencing clinical training, since they become exposed to
the same patient-related stressors faced by dental practi-
tioners (9-12).

Dental environment-induced stress can negatively
affect students’ well-being wunless dealt with
appropriately. Ultimately, the academic performance of
these students will deteriorate (8,13). Stress can be very
much expected among dental students not only because
of their academic environment, but also because of their

social and cultural background, which can provoke or
modify stress among such students (14). With no doubt,
war and political conflicts have direct and indirect
negative consequences on society, including university
students (15). In February 2011 the so-called “Arab Spring”
extended to Yemen, resulting in political instability and
eventually ended up with a war that is still ongoing. The
effects of war on dental students have not been widely
studied. Apart from one recent study that investigated
stress among Libyan dental students during the conflict
(16), further studies have not been investigated. The
result of this study regarding the stress perception was
comparable to conducted studies in other countries.
In addition to the Dental Environment Stress (DES)
questionnaire, we included an extra domain (12 items)
related to the ongoing war In comparison with the Libyan
study.

Hence, determining the stress-provoking factors
is very important; it will give policy-makers, academic
staff and administrators a comprehensive knowledge to
modify teaching curricula and/or environment in such a
way to be more conducive to students’ learning. The aims
of this study, therefore, were to evaluate the perceived
dental environment-induced stress and sources of such
stress among undergraduate dental students in Yemen,
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and to explore whether the current war circumstances
add to perceived stress.

Methods

This descriptive questionnaire-based, cross-sectional
study was conducted during the 2106/2017 academic
year. It targeted all dental students at two main dental
faculties in Sana’a, Yemen: one public, Sana’a University,
and one private, University of Science and Technology
(UST). Ethical approvals were obtained from the Research
Committees at both faculties. The questionnaire was ac-
companied by a covering letter describing the study and
its aims, stressing the confidentiality of the data and the
voluntary participation, and asking the participants to
sign to confirm his/her inclusion.

For better understanding, a bilingual (Arabic and
English) modified version of the DES questionnaire was
used. Apart from the demographic data, it comprised 41
items grouped under seven stress-provoking domains
as follows: self-efficacy beliefs (nine items), faculty and
administration (ten items), workload (six items), patient
treatment (four items), clinical training (four items),
performance pressure (three items), and social stressors
(five items) (17,18). An extra 12 items were developed to
reflect what extent students were affected by in the
current war circumstances in Yemen; it was referred
to as the “War-related stress” domain. However, these
domains were not displayed to the students in the
distributed questionnaires. Responses to each item in
the questionnaire were modified into a three-point Likert
scale with 1= no stress, 2 = moderate stress, and 3 = severe
stress. A fourth possible response (0 = not applicable) was
added where the stress situation under question is not

applicable to the participant.

Completed questionnaires were input into SPSS
software version 21 (IBM Corp., Armonk, NY, USA).
The study data were presented as frequencies with
proportions or means with standard deviations (SDs),
as appropriate. The summary scores of the individual
domains and of the overall DES, presented as means
and SDs, were considered as the dependent variables.
Sex, marital status, Grade Point Average (GPA) and level
of study were considered as independent variables.
Differences in stress by the independent variables were
analysed using non-parametric tests (Mann-Whitney U
test and Kruskal-Wallis test). Multiple linear regression
analyses were then conducted to determine the
independent determinants. A P-value less than 0.05 was
considered significant.

Results

A total number of 1507 dental students from both facul-
ties were invited (Sana’a = 875 with 74% females and UST
= 632 with 60% females). Finally, 1052 students participat-
ed, representing an overall response rate of 70%. The mean
age estimated at 21.11 + 1.76 years (range = 17-29 years).
Almost 72% (n = 752) of the participants were females
and 9% (n = 92) were married. The highest proportion of
participation was from the first year (approximately 282%,
n = 291) while the lowest was from fifth year (15%, n=160).
Most of the students (74%, n = 713) had a GPA higher than
80% (Table 1).

For all participants, the overall DES score was 1.63 =
0.45 out of three. The highest fraction of this stress was
attributed to “Workload” (2.07 + 0.54) and “War-related

Table 1 Demographic characteristics of dental students of Sana’a and UST university dental schools

All (N=1052)
N (%)

Sex (N=1048)

Male 296 (28.2)

Female 752 (71.8)
Marital Status (N=1039)

Single 947 (91.1)

Married 92(8.9)
Study level (N=1050)

First 291 (27.7)

Second 186 (17.7)

Third 224 (21.3

Fourth 189 (18.0

Fifth 160 (15.2)
Marlk of previous year (N= 967)

< 70% 47 (4.9)

> 70%—80% 207 (21.4)

> 80%—90% 436 (45.1)

>00% 277 (28.6)

Sana’a (N= 638) UST (N= 414)
N (%) N (%)
150 (23.6) 146 (35.4)
485 (76.4) 267 (64.6)
578 (92.2) 369 (89.6)
49 (7.8) 43 (10.4)
199 (31.2) 92 (22.3)
109 (17.1) 77 (18.7)
117 (18.3) 107 (26.0)
101 (15.8) 88 (21.4)
112 (17.6) 48 (11.7)
30 (4.9) 17 (4.8)
120 (19.6) 87 (24.5)
285 (46.6) 151 (42.5)
177 (28.9) 100 (28.2)

530



Research article

EMH]J - Vol. 25 No. 8 - 2019

stress” along with “Performance pressure” (1.84 + 0.61and
1.83 £ 0.63, respectively). For each dental school, Students
in Sana’a University scored higher level of stress in all
domains except for “patient treatment”, “clinical training”
and “social stressor”, where they scored lower than UST

students (Table 2).

Table 3a presents the five highest scored items for all
participants and Table 3b by university. There were two
items related to war situation: “Frequent or permanent
power outage due to the current war circumstances” and
“Your family’s worries about you, due to the current war
circumstances, when you go to college”, which had scores

of 2.25 + 0.97 and 2.24 * 0.89, respectively.

Comparisons of domain scores by different grouping
factors are presented in Table 4. Students from Sana’a
University had significantly more stress in all domains
except for “clinical training”, “patient treatment”, and
“social stressor” where the stress level was lower than
that of UST students; however, the latter two were not
significant (P = 0.087 and P = 0.245, respectively). In
addition, although students from Sana’a University had a
higher score in performance pressure, the difference was
not significant (P = 0.84). Females scored significantly
higher than males, except for “social stressors” where

Table 2 Mean scores of stress among study participants according to DES domains

Self-efficacy beliefs (N=1020)
Faculty and administration (N= 962)
Workload (N=1017)

Patient treatment (N= 1010)

Clinical training (N= 994)
Performance pressure (N= 1011)
Social stressors (N= 987)

War-related stress (N=1008)

Sana’a UST
mean+SD mean+SD
1.76+0.56 1.85+0.54 1.63+0.57
1.60+0.58 1.64+0.58 1.55+0.57
2.070.54 2.12£0.49 1.99£0.60
1.49+0.97 1.45+0.98 1.56+0.95
1.23+0.95 1.16+0.96 1.32+0.92
1.83+0.63 1.87+0.59 1.77+0.69
0.97+0.56 0.95+0.54 1.00£0.58
1.84+0.61 1.94+0.56 1.70+0.65

Table 3a Mean scores of stress related to selected items of DES questionnaire for all participants

N Mean+SD

Lack of time to do assigned school work

Lack of time for relaxation

Frequent or permanent power outage due to the current war circumstances

Your family’s worries about you when you go to college due to the current war

circumstances

Overloaded feeling due to huge study syllabus

1046 2.33+0.80
1040 2.26+0.86
1045 2.25+0.97
1045 2.24+0.89
1047 2.23+0.83

Table 3b Mean scores of stress related to selected items of DES questionnaire for Sana’a and UST universities

Sana’a

Frequent or permanent power outage due to the current war circumstances

Lack of time to do assigned school work
Overloaded feeling due to huge study syllabus
Fear of failing a course or the year
Competition for grades

UsT
Lack of time to do assigned school work

Lack of time for relaxation

Your family’s worries about you when you go to college due to the current

war circumstances

Examinations and quizzes

Fear of being unable to catch up if falling behind

631 2.42+0.82
632 2.40+0.73
633 2.35+0.74
634 2.33£0.90
632 2.32+0.78
414 2.22+0.88
414 2.21+0.95
414 2.16+0.96
414 2.06+0.82
414 2.05£0.94
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Table 4 Comparison by DES domains by University, Gender, Marital Status, Study Level, and GPA

War-Related
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P MeanzSD P

MeanzSD
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MeanzSD P MeanzSD

P

MeanzSD P MeanzSD 4 MeanzSD

P

<0.001  1.64+0.58 0.020 2.12+0.49 0.002 1.45+0.98 0.087 1.16+0.96 0.015 1.87+059 0.084  0.95+0.54 0.245 1.94+0.56  <0.001

Sana'a 1.85+0.54

University t

1.55+0.57 1.99+0.60 1.56+0.95 1.32+0.92 1.77+0.69 1.00£0.58 1.70+0.65

1.63+0.57

UST

<0.001 139%0.53 <0.001 179+0.55 <0.001 139+0.87 0.009  1.11+0.84  0.015 164%0.64 <0.001 113+0.55 <0.001 177+0.63  0.013

1.58+0.56

Male

Gender t

1.69+0.57 2.18+0.49 1.53+1.01 1.27+0.98 1.90+0.61 0.90+0.54 1.87+0.60

1.84+0.55

Female

0.973 1.60+0.57 0.254 2.06+0.53 0.187 1.47+0.98 0.008 1.19+0.95 <0.001  1.82+0.63 0.010 0.93+0.54 <0.001  1.84+0.61 0.356

Single 1.77+0.56

Marital Status T

1.66+0.57 2.13+0.55 1.76£0.91 1.61+0.90 1.99+0.63 1.36+0.61 1.91+£0.54

1.76+0.57

Married

0.280 113+0.44  <0.001 1.84+0.55 <0.001 0.78+0.79 <0.001 0.36+0.57 <0.001 1.50+0.56 <0.001  0.87+0.51 0.001 1.69+0.61  <0.001

First 1.74+0.57

Study Level £

1.35+0.48 2.03+0.54 1.05+0.91 0.61+£0.66 1.50+0.45 0.91+0.54 1.72+0.63

1.74+0.57

Second
Third

1.72+0.42 2.10£0.49 1.53+0.88 1.51£0.75 1.81+0.55 1.01+0.54 1.91+0.56

1.75+0.55

1.97+0.45 2.24%0.51 2.32%0.51 2.07+0.58 2.26+0.59 1.07+0.66 2.02%0.58

1.77+0.57

Fourth
Fifth

2.10£0.40 2.26+0.42 2.23+0.46 2.00+0.51 2.31£0.46 1.04£0.49 1.96+0.59

1.86+0.55

0167  176+0.55 <0.001 2.07+0.58  0.001  2.02+0.80 <0.001 1.72+0.88 <0.001 2.07+0.59 <0.001  1.14%0.54 <0.001 1.91#0.58  <0.001

1.82+0.52

_70%

GPA Last

semester

1.84+0.55 2.18+0.47 1.91+0.77 1.73+0.75 2.02+0.59 1.09+0.55 1.95+0.62

1.79+0.51

>70% - 80%

2.06+0.54 1.50+0.98 1.23+0.96 1.84+0.64 0.99+0.57 1.89+0.61
0.82+0.52

1.62+0.58

1.79+0.58

> 80% - 90%

1.69+0.57

1.37+0.50 1.98+0.54 1.03+0.93 0.73+0.82 1.61+0.55

1.71+0.56

> 00%

t: Mann-Whitney U test; $: Kruskal-Wallis test

the opposite was indicated. Married
students scored higher for stress
compared to single students; however,
these scores were significantly higher
in four of the eight domains (“patient
treatment”, P = 0.008; “clinical
training”, P < 0.001; “performance
pressure’”, P = 0.015, and “social
stressors”, P < 0.001). Regarding study
levels, it has been shown that stress
increased significantly (P < 0.001) with
progressive study levels except for
“Self-efficacy beliefs.” Students who
had a higher GPA scored significantly
(P < 0.001) lower levels of stress than
their peers, except for “Self-efficacy
beliefs.”

Multivariate analyses revealed
that “clinical training”, “faculty
and administration”, and “patient
treatment” were the domains for
which the multivariate models
explained substantial fractions of
their variability: R*= 0.527, 0.446 and
0.386, respectively. The university,
sex and study levels were the most
significantindependentdeterminants
for most of the domains. Marital
status and GPA were less significant
determinants (Table 5).

Discussion

To the best of our knowledge, this
study was the first to assess the per-
ceived DES and stress-provoking fac-
tors among dental students in Yem-
en. In addition, it explored whether
war circumstances increased such
stress. Since March 2015, Yemen has
been under an unstable situation due
to the war and political conflict. Sa-
na'‘a city is the capital of Yemen and
is one of the most affected governo-
rates countrywide. This study aimed
to know to what extent such circum-
stances may affect dental students’
learning performance.

The results of the present study
showed that war-related stress
ranked the second highest source
of perceived stress among dental
students in Yemen. The workload-
related stress ranked the first. This
reflects the extent to which these
students are determined to handle
their study obligations, even under
harsh circumstances such as conflict.
Nevertheless, these  war-related
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Table 5 Regression analysis between the domains of DES and the independent variables

Independent variable B
Self-efficacy beliefs
University -0.217
Sex 0.228
GPA Last semester -0.056

Faculty and administration

Study Level 0.250

Sex 0.199

University -0.065
Workload

Sex 0.325

Study Level 0.099

University -0.109
Patient treatment

Study Level 0.399

GPA Last semester -0.075
Clinical training

Study Level 0.471

University 0.127

Marital Status 0.184
Performance pressure

Study Level 0.223

Sex 0.174

University -0.074
Social stressors

Marital Status 0.379

Sex -0.261

GPA Last semester -0.067

Study Level 0.036
War-Related Stress

University -0.262

Study Level 0.072

GPA Last semester -0.052

95% CI Adjusted R> P-value
-0.289 -0.145 0.080 <0.001
0.150 0.305 <0.001
-0.097 -0.014 0.009
0.230 0.270 0.446 <0.001
0.135 0.263 <0.001
-0.123 -0.007 0.029
0.255 0.395 0.179 <0.001
0.077 0.121 <0.001
-0.173 -0.044 0.001
0.360 0.437 0.386 <0.001
0-.141 -0.008 0.029
0.441 0.501 0.527 <0.001
0.039 0.214 0.005
0.033 0.335 0.017
0.199 0.247 0.298 <0.001
0.097 0.251 <0.001
-0.144 -0.003 0.041
0.256 0.501 0.114 <0.001
-0.339 -0.184 <0.001
-0.115 -0.020 0.006
0.008 0.064 0.013
-0.339 -0.184 0.084 <0.001
0.042 0.102 <0.001
-0.103 -0.001 0.046

circumstances had obvious effects on these students and
causing substantial levels of stress. The results of this
study are in the line with existing studies, indicating
that dental students are exposed to a heavy workload and
academic requirements, which act as sources of stress
that affect the psychological and physical health of the
students (19-24).

In the present study, the majority of the respondents
reported that they had either moderate to severe stress,
which was in agreement with other published studies
(25,26). ‘Workload’ was the highest stressor perceived
by dental students, and this is consistent with previous
studies (16,19,21,22,27). It is known that the dental
curriculum is composed of many subjects entailing
lectures, laboratory work, and clinical work that
consume students’ time and energy. Comparing the two
universities, the mean score of stress due to workload in
Sana’a University was slightly higher than that of UST

dental students (2.12 + 0.49 vs. 1.99 * 0.60). This might be
due to the facilities in the private dental school, which
ease the accomplishment of clinical and laboratorial
requirements, as well as the fact that the staff-to-student
ratio is better in the private dental schools.

Surprisingly, the war-related stress score was lower
than that of workload stress. This can be explained by
the determination of these students to succeed whatever
the prevailing circumstances. However, the workload
domain is revealed as an important stressor for students
and suggests urgent modifications in the dental curricula
are required in order to prioritize quality rather than
quantity.

Within the “workload” domain, the most stressful
items were “lack of time for relaxation” among all
students (mean score = 2.33 + 0.80) and among UST
dental students (mean score = 2.22 + 0.88), and “Frequent
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or permanent power outage due to the current war
circumstances” among Sana’'a University (mean score
= 2.42 + 0.82). The timetable of dental students is full of
lectures, laboratory work, and clinical sessions, meaning
students find little time to relax. Additionally, permanent
power outage substantially adds to war-related stress.

Students in clinical years of study (4th and 5th) scored
higher levels of stress in comparison to students in the
preclinical years (1st, 2nd and 3rd). This result is similar
to that obtained by many previous studies (20,26,28-31).
Students at clinical levels of study are increasingly
exposed to clinical duties toward their patients, besides
theory. Participants with a high GPA (more than 90%)
showed lower levels of stress in all domains. In general,
students with a high GPA are well organized, more
confident and more productive, and demonstrate the
ability to manage their time effectively (32).

This study is one of very few studies that compared
the issue of stress among private and public school
dental students (17,33). “University” factor along with
“study level” and “Marital status” factors were revealed
to be significant independent determinants of most of
the stress domains. They together explained more than
half (53%) of the variability in the stress score of “clinical
training” domain. Public and private universities have
different administration systems, different facilities,
different educational environment, and different
socioeconomic backgrounds of enrolled students. In
accordance with a study among Malaysian dental

students, students in public universities had higher levels
of stress than their counterparts in private universities
(33)-

Furthermore, “Marital status” appeared to be an
independent factor for stress. Family responsibilities
and duties of married dental students, as well as having
children, increase psychological pressure and affecting
the overall amount of stress. As revealed by other studies,
married students are expected to reside in their own
homes and live away from parents’ home (34-36).

In our study, female students had higher levels of
stress than male counterparts in all stress domains except
for “social stressors” domain. Many studies reported
gender-related differences regarding DES (17,20,37-39).
Female students were more open to express stress
issues than their male counterparts, and their response
to stressors also differed. Some studies suggested that
gender differences could be explained by the fact that
males are simply less emotionally expressive (17,40).

Conclusion

DES perceived by dental students in Yemen is generally
moderate to high and it is exacerbated by the war circum-
stances. The study showed the effects of external factors
on stress perception among dental students.

Funding: None.

Competing interests: None declared.

Lenvironnement dentaire et le stress lié a la guerre chez les étudiants yéménites en

meédecine dentaire
Résume

Contexte : Les études en sciences de la santé semblent étre celles qui générent le plus de stress.

Objectifs : La présente étude avait pour objet d’évaluer le stress percu par les étudiants en médecine dentaire yéménites
et d’analyser I'impact des situations de guerre sur ce ressenti.

Méthodes : La présente étude transversale ciblait tous les étudiants en médecine dentaire des deux principales facultés
dentaires du Yémen. Un questionnaire sur le stress en environnement dentaire a été utilisé aux fins de cette étude. Plus
de 12 items (constituant un seul domaine) ont été définis pour rendre compte du stress di a la situation de guerre que
connait actuellement ce pays.

Résultats: Un total de 1051 étudiants en médecine dentaire ont participé a cette étude. Globalement, le stress en
environnement dentaire était de 1,63+0,45. La charge de travail constituait le facteur de stress le plus important, suivie
par le facteur lié a la guerre ainsi que la pression en termes de performance. En général, les femmes mariées et les
étudiants en médecine clinique ainsi que ceux dont la moyenne pondérée était plus faible présentaient un niveau de stress
significativement plus élevé que leurs camarades. L’analyse de régression a montré que l'université, le sexe et le niveau
d’étude constituaient les déterminants les plus importants dans la plupart des domaines.

Conclusions : Le niveau de stress parmi les étudiants en médecine dentaire yémeénites est considéré comme étant modéré
a élevé. Ce stress était encore aggravé par la situation de guerre que connait ce pays.
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