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Chapter 1

Introduction

This chapter is partly based on:

Van der Molen HT, Alzahem AM. Stress and Stress Management. In: Al Alwan 1,
Magzoub ME, Elzubeir M, editors. International Handbook of Medical Education:
A Guide for Students First ed: SAGE Publications Ltd.; 2012. p. 298-310.



In recent decades stress among dental students has appeared to be a major concern
for dental educators. This stress phenomenon among dental students has been
reported in different curricula since the 1970s. The dental profession is considered
to be one of the most stressful health professions.”’ Some stress is desirable to
prevent under-stimulation and even boredom, but the persistence of stress-related
symptoms may result in mental and/or physical disorder, substance abuse, and
diminished efficiency at work or learning.” Most of the studies concerning stress
in dental students have been conducted through surveys using the Dental
Environment Stress (DES) questionnaire.”’ These studies have shown significant
stress among dental students.“"*> In these studies examination and grades appear to
be the most stressful elements, along with limited time for relaxation or outside
activities.

Stress continues after graduation when students acquire a job as a dentist.
Research has shown that stress related illnesses, together with musculoskeletal
disorders, were the main factors influencing dentists to retire early.** In addition,
intense interaction between the dentist and patient could precipitate a state of
“burnout” that consists of emotional exhaustion, depersonalization, and reduced
personal accomplishment.®” The major aspects of stress have been illustrated in
many studies conducted in dental schools across the world. These studies have

: 5,7-11,13, 15
further examined sources of stress among undergraduate dental students.” 7" 131>
16, 18, 20, 21, 26-37)

The first objective of this introductory chapter of this thesis is to define the
concept of stress and to present a theoretical stress model. The second objective is
to shortly discuss the negative side effects of stress. The third objective is to
present the main aims of the studies we have been executing concerning stress
among dental students, and to provide the reader with the outline of this
dissertation.

Definition of the concept of stress

The word ‘stress’ is quite common in daily language. When people say that they
are ‘stressed’, it means that they have difficulties in coping with the demands of
the environment.®® Psychologists have tried to give a more specific definition of
this concept. Lovallo makes a distinction in two components of stress.®” The first
one is the physical component that has to do with bodily symptoms like an
increased heart-rate or increased secretion of sweat when people are confronted
with a difficult situation. The second is the psychological component that involves
the way people perceive circumstances in their lives. Sarafino describes three ways
in which these components can be examined.“” The first approach focuses on the
environment. In this approach stress is considered as a stimulus. Examples of
environmental stress factors are living in a small apartment together with fellow
students and the loss of old friends once a student has moved to the university.
Such factors are called stressors. The second approach considers stress as a
response. An example of this approach is when students use the word ‘stress” to



refer to their state of mind, when they are nervous before an exam. Responses can
be physiological (for instance, getting cold hands, shivering) or psychological (for
instance, when people say: “I feel very nervous™). Together the psychological and
physiological response are called strain. The third approach considers stress as a
process that includes stressors and strain, but adds an important dimension: the
relationship between the person and the environment.“” “This process involves
continuous interactions and adjustments - called transactions - with the person and
environment each affecting and being affected by the other.” ™ In our definition
we follow Sarafino (p. 62) who defines stress as: “The circumstance in which
transactions lead a person to perceive a discrepancy between the physical or
psychological demands of a situation and the resources of his or her biological,
psychological, or social systems.” ™"

Theoretical model

Below we present a model for the relationship between demands of the study in
dentistry, stress, and health (physical and psychological) in dental students. This
model is based on a general model that has been developed by Kompier and
Houtman within the general framework of work stress.”” The development of
stress responses in dental students can be explained on the one hand by
characteristics of their study environment, and on the other hand by their personal
characteristics. Environmental factors are for example the living accommodation,
the financial situation and the degree to which the dental program is well
structured. Personal characteristics that can play a part in the development of stress
are gender, age, level of education, intelligence, personality structure, and
motivation. These individual characteristics determine the coping capacity of the
dental student. Within the causes of stress there are three main dimensions: first,
the educational and other environmental demands of the study of dentistry, second,
the opportunities for the student to control their own study behavior during the
curriculum, and third, the amount of social support during their study. When there
is no balance between the demands of the study and the coping capacity of the
student, this may lead to a situation of stress (see Figure 1.1).
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Figure 1.1: Theoretical stress model (based upon Kompier & Marcelissen, 1990)

In the first box left in this figure, we see the concepts stressors and opportunities
Jfor control. In fact these concepts are competing with each other. When a student
has a lack of opportunities to control the influence of the stressors, that student
may develop physical and psychological symptoms of stress. When the
opportunities for control can compete with the stressors no symptoms of stress will
emerge. When the symptoms of stress stay for a longer period of time, they may
have negative consequences for the health of the student. These consequences of
stress in turn may influence the coping capacity of the student negatively. When
the coping capacity of the student is reduced this in itself may function as a new
stressor for the student, that may lead to a reduction of the opportunities for
control. Altogether, the figure shows that there is a vicious circle that is difficult to
break through once stress has developed.

Stress may harm students’ professional effectiveness as it decreases
attention, reduces concentration, impinges on decision-making skills, and reduces
trainees’ abilities to establish good doctor—patient relationships.**’ As such, stress
in an important factor for the study of dentistry.
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Objectives and outline of the dissertation

The main aim of this thesis is to discuss stress among dental students, its sources in
dental education, its signs and symptoms, its measurement, and its management.
The first specific objective is to systematically review the literature regarding
stress among dental students in order to identify the main sources of stress in
dental education (Chapter 2). Part of this systematic review is to determine the
signs and symptoms of stress among dental students. In this chapter we present an
overview of stress-measuring instruments. Since the literature shows that there is
relatively little known about the development of stress in dental students during the
curriculum, the second objective is to study the effect of the year of study on the
stress level of dental students (Chapter 3). The third objective is to present a
systematic overview of the literature concerning stress management programs for
dental students (Chapter 4). Based on this overview we have developed a new
stress management program for dental students. The fourth objective is to present a
study concerning the effectiveness of this program; for that objective we have been
using a quasi-experimental pretest-posttest-follow-up-control group design
(Chapter 5). The main results of the different studies will be summarized, and
discussed. Finally, we present recommendations for educationalists in dentistry
programs and make suggestions for future research (Chapter 6).
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Stress amongst dental students:
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Abstract

The present study was conducted to provide future researchers and dental
educators with an overview of stress amongst undergraduate dental students
reported in the literature. The review can be used to modify dental curricula to
decrease such stress and produce better dentists. Our study consisted of a
systematic review of 49 peer-reviewed articles published between 1966 till
October 2008 in English, discussing different aspects of stress amongst
undergraduate dental students. These aspects are demographic variables of stress,
sources of stress, impact of stress, indicators of stress, instruments measuring stress
level and management of stress. Major sources of reported stress were related to
examinations, clinical requirements and dental supervisors. Studies suggest using
signs and symptoms for early detection of stress and proper intervention.
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Introduction

In recent decades, stress amongst dental students has appeared to be a major
concern for dental educators. The aim of this study is to present an overview
of the literature concerning stress amongst undergraduate dental students.
Atkinson et al. stated that the term stress describes external demands
(physical or mental) on an individual’s physical and psychological well-
being." This stress phenomenon amongst dental students has been reported
in different curricula since the 1970s. The major aspects of that stress have
been illustrated in many more studies subsequently conducted in dental
schools across the world. These studies have further examined sources of
stress amongst undergraduate dental students.®?> Although most of these
studies were cross-sectional in design, they have shown significant increase
of stress amongst dental students in relation to different variables.
Moreover, stress amongst dental students occurred from different sources
and affected them differently, and sometimes was shown to have significant
negative effects on their performance.

Stress has been defined by Cox (1978) as ‘a stimulus, a response or
the result of an interaction between the two, with the interaction described
in terms of some imbalance between the person and the environment’.*®
However, some stress is desirable to prevent under-stimulation and even
boredom, but the persistence of stress-related symptoms may result in
mental and/or physical disorder, substance abuse, and diminished efficiency

at work or learning.

In line with Cooper’s theory of stress, stress is a continuous cycle in
which stressors produce stress and stress affects positively the stressors in
return.?” However, no article has been found (to the best of our knowledge)
that discussed stress amongst dental students and considered stress
outcomes as stressors or stressors’ boosters.

The dental profession is considered to be one of the most stressful
health professions.*® It was noted that stress-related illnesses, together with
musculoskeletal disorders, were the main factors influencing dentists to
retire early.*” In addition, intense interaction between the dentist and
patient could precipitate a state of “burnout” that consists of emotional
exhaustion, depersonalization, and reduced personal accomplishment.®”

Many studies have been conducted in different dental schools across
the world (see Table 2.1). Most of these studies have been conducted
through surveys using the Dental Environment Stress (DES) Questionnaire
and have shown the significant increase of stress amongst dental students.”

17



4,7,9,12, 13, 16, 20-22, 24, 31-38 . . .

» 79 12,1316, 20-22. 24.3138) 1 these studies examinations and grades appear to
be the most stressful elements, along with limited time for relaxation or
outside activities.

Table 2.1: Different studies in different countries

Outcomes
— =<
< — )
g = B £ S
Measurement @ ] - = e
Country Tool Year -
Australia™® DES 1999 X X
Australia®® DES 2002 X X X
Canada®? DES 2008 X
EU®@Y MBI, GHQ, 200860 X X X
DES
EUC? GHQ, MBI, 2001 X X X
DES
Fiji®? Modified DES 2007 X X
Germany®” GHQ, MBI, 2002 X X X X
DES
Greece® Modified DES 2005 X X X
India®" Modified DES 2003 X X X
Japan®® PGWB,DES 2005 X X X X
Jordan®” Modified DES 2005 X X X
Jordan®” Modified DES 2001 X X X
Malaysia™® Modified DES 2005 X X X X
Nigeria®" DES 2006 X X X
South DES 1994 X X
Africa™
Trinidad and Modified DES, 2002 X X X X
Tobago™® BSI
UK Modified DES 1999 X X X X X
USA®? DES 1993 X X
USA®? DES 1980 X X
USA® DES 1989 X X

Pre-clinical students reported that examinations and fear of failure
caused the most stress, while for clinical students the main stressor was the
clinical training, particularly factors relating to meeting clinical

18



requirements. Female students perceived more stress generally than male
students did. However, male students were more stressed when faced with
certain specific factors related to clinical training.”

A study amongst dental students across seven European dental
schools revealed that they too were deleteriously affected by stress. In
particular, it was noted that these students were emotionally exhausted,
experienced a high degree of psychological distress, and seemed to perform
more poorly than a comparison group of medical students, whose own
training is also known to be stressful.*”

Perceptions of stress as due to an underlying tendency towards
perfectionism based on an academic history of high achievement and
powerful expectations of scholastic excellence have been examined. Once
in dental school, where academic excellence is the norm, an adjustment in
self-concept is required, whilst a new form of clinical competitiveness also
emerges. Such transitions can affect student levels of self-efficacy, which in
turn can affect both achievement and psychological health."®

Others have studied different sources that might be academic, clinic-
related, social, and financial or a combination of these factors. However,
these sources affected the dental students differently according to gender
and year of study.®” In addition, it has been argued that student drop-outs
caused by stress may affect the profession of dentistry and future dental
manpower.*”

Stress mainly arises from the need to meet clinical requirements, to
pass stringent academic assessments, and to deal with clinical and
supporting staff."® It has been shown that the clinical years are more
stressful than the pre-clinical years and instructors themselves often create
more stress than the treatment of patients. Moreover, uncertainty about
dentistry as a career and unhealthy perfectionism may be predisposing
factors to stress.'® *V 1t has also been found that academic pressure, service,
working hours, as well as ongoing clinical events are usually more stressful
than personal problems.*”

Although increasing stress may result in declining student
performance,”” high levels of stress can result in a wide variety of physical
and psychological complaints as well. Therefore, it is recommended to
determine the sources of stress amongst dental students to avoid resultant
detrimental effects on their physical and mental health.?” Responses to
stress are also influenced by a person’s system of beliefs and attitudes,
another area that invite further inquiry.“*”
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Other studies have focused on stress amongst dentists and their
coping techniques,”*? questioning whether stress is more likely to occur
during dental school or in practice itself.‘*”

In sum, the first aim of this study is to present an overview of stress
amongst undergraduate dental students through a systematic review of the
literature. We will discriminate between biographic variables, sources, signs
and symptoms, indicators and management of stress. The second aim is to
answer the question what research is further needed for the improvement of
dental education. So, future researchers can start thinking of additional
measures, including curriculum design and student admission policies.
Moreover, an intended outcome of this overview is the construction of a
new tool measuring stress amongst dental students. Such a new tool should
consider new educational approaches in dentistry and new technology used
in dental education which is yet lacking in the DES questionnaire
introdu%%d by Garbee in 1980 and that has been frequently used in different
studies.

Method

This systematic review has been conducted according to an approved protocol by
two reviewers, the first author and his colleague. The aim of the evaluation of the
original studies was to decide upon inclusion and to assess reliability and accuracy
of the data as objectively as possible. The assessment of the quality of the studies
includes the study design, sampling (size and frame), survey tool validation,
response rate, survey analysis, and outcome measures. The authors assessed the
rigor of the studies they identified to minimize the risk of bias by their
methodology (i.e. experimental studies are presented prior to quasi-experimental
studies), and the rigor was considered by the availability and quality of the study
design, study sampling, response rate, measurement tool, and administration of
survey tool. Table 2.2 gives an overview of the sources from which the studies
have been extracted.

20



Table 2.2: Sources of studies selected initially

Source Results
Web of Knowledge 35
Pub Med 979
Science Direct 3
SAGE

Yahoo 64
Scholar Google 83
British Library 12
Library of Congress 0
National Library of Australia 0
National Library of Canada 0
National Taiwan Library 0
ERIC 0
Total 1176
Duplicate 497

Selection of studies

Different key words were used in the literature search as Stress, Dental, Students,
Dentistry, and Education. To narrow the search key words have been combined by
using AND as follows: "Stress amongst dental students", Stress AND Dental AND
Students, Stress AND Dental AND Education, Stress AND Dental AND
Undergraduates, Stress AND Dentistry.

This literature search has been executed via searching electronic databases
to identify the relevant studies in Pub Med, Google Scholar, Yahoo, MeSH
Database, Cochrane Library, ERIC, British Education Index, Australian Education
Index, CBCA Education, Education Index, Education: A SAGE Full-text
Collection, British Library, Library of Congress, Web of Science, National Library
of Canada, National Library of Australia, National Taiwan Library. In addition,
reference lists of retrieved articles, proceedings and abstract books of related were
checked. Experts, staff from collaborating centers, Non-Governmental
Organizations (NGs), and other organizations have been contacted and asked about
the subject. The citations identified in the electronic search have been downloaded
into EndNote X2, while those retrieved from other sources were entered manually
(e.g. hand searching, reference lists). Duplicates have been deleted and to each
citation a unique identification was assigned (Primary Author Name and Year of
publication). Finally, a codebook has been developed to document the findings of
our search (see Table 2.2).

21



To decide about inclusion of the particular study, a review form has been
designed (see Appendix 1A). The inclusion criteria were: studies in English
concerning undergraduate dental student that investigated or discussed any aspect
of stress and years of publication since 1966-October 2008. When the information
provided by titles/abstracts was insufficient to decide on inclusion/exclusion, or the
titles/abstracts were significantly relevant to the research question, the full-text was
retrieved and evaluated. The list of excluded studies and reasons for exclusion are
documented fully and are available from the authors upon request.

Data have been extracted from the included studies by means of a data
extraction form (see Appendix 1B). The data-extraction form includes questions
distributed in three categories: (i) General Information (Primary author, Year of
Publication, Country, Journal), (ii) Specific Information (Study design, Study
sample, Response rate, Survey tool, Administration of survey), and (iii) Analysis
of Survey Outcomes (Demographic variables of stress, Sources of stress, Signs and
symptoms of stress, Indicators of stress, Instruments for measuring or discovering
stress, and Management of stress).

A pilot study has been executed for both the review form and the data-
extraction form on a small number of studies of different designs. This pilot study
resulted in a slight revision of both forms and these were used for all included
studies.

Figure 2.1 makes clear that the total number of studies initially selected
through electronic databases was 1176. After subtraction of 497 duplicates, another
533 titles were excluded because they did not meet the criteria for inclusion. The
abstracts of the remaining 146 articles were reviewed and an additional 89 articles
were excluded using the review form during screening (see Appendix 1A). Thus,
57 articles remained for full-text review. These full-text reviews resulted in
exclusion of further 13 articles, for example because the title and abstract were
misleading, and to an addition of five articles drawn from articles’ reference lists.
Ultimately, the final number of articles included for this review was 49.

Procedure

Two reviewers reviewed the articles; the primary investigator is a consultant in
dental services and student in the master’s program in medical education, whilst
the other is associate consultant in dental services. The reviewers used the data
extraction form (Appendix 1A) and review form (Appendix 1B). In case of
difference between the two reviewers, an outside expert was consulted to resolve
the difference.
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Initial number of articles searched
1176

497

Duplicates excluded

Titles excluded

89

Abstracts excluded

13

Full-text articles excluded

533
Abstracts reviewed
146
Full-text reviewed
57
Articles added
5

Final number of articles included
49

Figure 2.1: Studies selection process

Data Analysis

The results found from the selected studies were combined and findings
reported more frequently were identified and summarized in Tables 2.3-
2.12. Aspects of stress were categorized into a number of subclassifications:
Demographic variables of stress such as gender and year of study; Sources
of stress such as examinations; Impact (Symptoms and signs) of stress such
as distress and fatigue; Indicators (Side Effects or Consequences) of stress
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such as illicit drug use and cigarettes smoking; Instruments for measuring or
discovering stress such as Beck Depression Inventory; and Stress
Management such as prevention and intervention. Results in all 49 articles
were reviewed to identify duplicate data and contrivers, in addition to
developing tables that include the different aspects of stress.

Results

Most of the previous studies about stress amongst dental students focused mainly
on sources of stress and factors influencing the level of stress, such as gender and
other demographic variables. Twenty-five of the previous studies mentioned the
symptoms of stress and their consequences, 28 articles used instruments and tools
for discovering stress or its sequences, and 18 articles discussed the management
of these stressors related to stress amongst undergraduate dental students.

Demographic variables of stress

Demographic variables that may influence stress are listed in Table 2.3. The most
frequently mentioned variable is year of dental program where the junior and
senior dental students differ in reporting level of stress.* > % 1% 16 20-22 24.31. 34,35, 37,
449 Female dental students generally reported significantly more stress than male
dental students, whilst senior dental students generally have more stress than junior
dental students.** % 12 16 20-22. 24. 31, 33-38. 46. 59 yher demographic variables are
country.** * °? nationality,"® *” and race and ethnicity.** ** Moreover, first
choice for dentistry as choice for admission affected the stress level where students
choosing dentistry as first choice for admission reported less stress.®* 2313539

Other less frequently mentioned variables discussed were tuition
t,** marital status,*" support,(34) student debt,"” predental education,"* ¥

paymen
63 age. D and stage of course.®V

social class,
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Table 2.3: Demographic variables

2,3,9,13,16, 20-22, 24, 31, 34, 35, 37, 46-49
Year of study ¢ )

Age (46, 52)
Gender (2-4, 8,12, 16, 20-22, 24, 31, 33-38, 46, 49-54)
Marital status %

Country (24,49, 52)
Nationality ***”

Race and ethnicity ***
Tuition payer **

First choice for admission
Support ¥

Student debt !
Predental education
Social class ¥
Stage of course

(20, 21, 31, 35, 36)

(19, 52)

(38)

Sources of stress

Most of the studies identifying sources of stress came up with a list of stressors
affecting dental students. The major stressor was different amongst different
studies or different countries, but the following major five groups of stressors
appeared in most studies: (1) living accommodation factors, (ii) personal factors,
(111) educational environment factors, (iv) academic factors and (v) clinical factors.
These five groups will be discussed below.

Living accommodation factors

Factors related to living accommodation are presented in Table 2.4. Studies
conducted in countries where government and family support dental students
financially reported problems with accommodation as major factor resulting in
stress for dental students.* '>** ** However, the results do not point in the same
direction. One study revealed that students living at home were less stressed than
those living away,”* whilst another study reported that students living with their
parents had higher stress scores than students living away from home."” Lack of
recreation facilities within the accommodation also appeared as a source of stress
for some, especially male dental students."> >
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Table 2.4: Living accommodation factors

Problem with accommodation & %339

Home residence

Lack of recreation facilities > ¥

Personal factors

Personal factors that can be a source of stress for dental students are
summarized in Table 2.5. Most frequently mentioned personal factors in
countries where dental students support themselves financially (for example
in USA and Canada) were financial problems.”> > '* #* %> ¥ Sometimes
students just cannot afford the costs that are incurred studying dentistry.
Apparently, studying dentistry is also time consuming. Students usually
need to spend more than 40 hours weekly in dental school to attend their
lectures and training sessions. Moreover, they need ample time for self-
study activities and to satisfy practical requirements. Several dental
educational programs use the student study time insufficiently which may
lead to inadequate time for social activity," °* °” lack of time for
relationships,""” reduced holidays,"* > lack of time for relaxation,"'® *" *>
37 lack of free time to complete assignments,"> ' *” * Jate work-session
ending time,®" other time constraints,”® and limitation of leisure time.*>>®
Personal factors less frequently mentioned in the literature are personal
problems,” ” family problems,'” self-efficacy beliefs,” ' lack of social
recognition,®” worry propensity,®” time management,”® personality
traits,®” emotional intelligence,** > satisfaction to study dentistry,*> and
mental distress.®”

Sometimes a language barrier causes stress,"" for example when
students come from a different country or study dentistry in a language that
is different from their mother tongue language.
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Table 2.5: Personal factors

(7,9, 12, 22, 25, 53)
(25, 56)

Financial problems
Limitation of leisure time
Reduced holidays @*°?
Lack of time for relaxation
Lack of free time to do assignments
Late ending time ©"
Time constraints ¥
Time management
Lack of time for relation
Inadequate time for social activity !>°%>"
Personal problems 7
Family problems ¢
Self-efficacy beliefs @ '®
Lack of social recognition ©’
Worry propensity ©”
Language barrier ©V
Mental distress ©*
Personality traits ©”
Emotional intelligence
Satisfaction to study dentistry

(16, 21, 35, 37)
(13, 19, 37, 49)

)

)

(46, 52)
(52)

Educational environment factors

Educational environment factors related to stress are presented in Table 6. Dental
students consider patient tardiness or no show as a major source of stress.* ' 3>
*D In addition, some educational environment factors are related to student support
such as approachability of staff,"> " work environment including rules and
regulations,"* ** and home and family environment.“® Prolonged frequent strikes
by faculty which resulted in cessation of education could be a source of stress
because students were delayed in their graduation.

Table 2.6: Educational environment factors

Patient tardiness or no show for appointments > '%3%37

Approachability of staff > 2"
Work environment !> **
Home and Family environmen
Prolonged frequent strikes by faculty

@
(53)

Academic factors

Academic factors, listed in Table 2.7, are mostly related to performance results,
workload and fear. The most frequently reported source of stress for dental
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students is examination and grades, which relate to students performance.™ * '> '

16, 20-22, 25.35. 37 49.3) Other factors in this category relate to workload and pressure
and include amount of assigned class work,? ' *> 33757 heavy work days,* ***”
academic overload,*> ** workload,”” *® overextended work,”” study pressure,*”
study obligation,** difficulty of class work,®” and peer competition.”* **” Female
dental students suffer more than male students from lack of confidence,"* *" or
worry about competence.<5 2

Quite a number of studies mentioned fear as a source of stress. First,
students often had a fear of failing,* ® '> ' 22> *) and second, a fear of being
unable to catch up once they got behind.* '**” Third, students are anxious about
employment after graduation in their future career,*” ***" especially in places that
featured high competition in dental practice. Fourth, some students (in India and
Fiji) had fear of parents after failure.*> *" Finally, students had fear of
postgraduate study,®" doubting whether they had the capacities to be admitted in
their desired postgraduate program.

Other academic factors less frequently mentioned in the literature included
implementation of a new curriculum."**" curriculum design or system of study,””
expectation versus reality of school,"? securing proper study materials,*" faculty-
student relationships,*” faculty and administration,” rules and regulations,””
manual skills,”’ concern about good marks,"” attitude of staff.®" lack of positive
feedback,® lack of tutor input,®” inconsistency of professors’ feedback.” high
demand of the course,*” and amount of cheating in dental school.®”
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Table 2.7: Academic Factors

Examination and Grades (4,9,12, 13, 16, 20-22, 25, 35, 37, 49, 56)
Fear Of falllng (4, 8,12, 16, 20-22, 49)

Fear of being unable to catch up if getting behin
Fear of parents after failure ** "

Fear of employment after graduation or unemploymen
Fear of postgraduate study "
Amount of assigned class work & %% 31:37:57)
Full loaded day >

Overextended work ©”

Peer competition 37

Lack of confidence "> *"

New curriculum (12, 21)

Academic overload ¢**

Workload ©7°%
Curriculum design
Study pressure **
Expectation versus reality of schoo
Study obligation *¥
Difficulty of class work ©”
Worry about competence 6
Getting study materials *"
Faculty-student relations **
Faculty and administration
Rules and regulations ©”
Manual skills

Ensuring getting good marks
Attitude of staff "

Lack of positive feedback ®
Lack of input ©”
Inconsistency of professor’s feedback ©
High demand of the course *”
Amount of cheating in dental schoo

d (4, 16, 49)

{ 20.22.31)

(33)

1 (12)

)

19)

1 (37

Clinical factors

Clinical factors of stress mostly relate to requirements, patients and staff. These
factors are listed in Table 2.8. The major factor in this category causing stress was
fear of failure to complete clinical requirements.* * ' 3% 37 459 QOther factors
related to criticism by the supervisors,* 2" *" patient contact,®* ** responsibility
for comprehensive patient care,'” '* *¥ the atmosphere created by clinical faculty,””
37 %) patient-related aspects,”” and difference in opinion amongst staff.*” Other
clinical factors resulting in stress were shortage of allocated clinical time,
performance pressure,” " and excessive work."
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Table 2.8: Clinical Factors

. .. . 35
Completing clinical requirements % '%3% 37439

Criticism by supervisor * >3V
Patient contact °>*¥
Responsibility for comprehensive patient care
Atmosphere created by clinical faculty 7%
Patient-related aspects **

Difference in opinion between staff **
Excessive work ©¥
Performance pressure
Shortage of allocated clinical time

(7. 16, 25)

(3.57)
)

Signs and symptoms of stress

Students affected by stress show various signs and symptoms, as shown in Table

2.9. Stressed dental students may show anxiety,"" '**” depression,"" ' ** ** upset
stomach,””  sweating,*¥ psychological distress,** ** **  burnout®* ¥
(33) (32, 56)

environmental ~ stress, emotional exhaustion, and low academic
achievement.” ° Grandy et al. reported in detail various signs and symptoms of
stress of students such as worry, tension, being upset, nervousness, discomfort,
regret, lack of confidence, crying, indecision, unhappiness, avoidance, turmoil,
insecurity, sadness, guilt, blame, irritability, apathy, weight loss, physical
complaints, and fatigue."® *”

Other signs and symptoms reported less frequently in the literature were
low exam performance, where stressed dental students showed lower performances
in exams than non-stressed students.®" Other signs included hostility,*” social life
effects,®? physical ill-health,“® mental ill-health,“® denial.®* substance use.*”
gastrointestinal symptoms, " sleeplessness.®" and psychosocial disturbance.”
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Table 2.9: Signs and symptoms of stress

(11, 12, 39)
ty
(11, 12, 39, 56)

h 24

Anxie
Depression
Upset stomac
Sweating ¥
Psychological distress
Burnout ©*°%
Environmental stress
Emotional exhaustion
Low academic achievemen
Worry, Tension, Being Upset, Nervousness, Discomfort, Regret, Lack of
confidence, Fatigue, Crying, Indecision, Unhappiness, Avoidance, Turmoil,
Insecurity, Sadness, Guilt, Blame, Irritability, Apathy, Weight loss, Physical
complaints %

Exam low performance
Hostility ©”
Social life effects
Physical ill-health “*
Mental ill-health “*
Denial ©¥
Substance use
Gastrointestinal symptoms
Sleeplessness ©"
Psychosocial disturbance “

(32,33, 53)
(33)

(32, 56)
{ @60

(51

(53)

54)
1)

)

Indicators (effects) of stress

One can use the indicators or effects of stress, listed in Table 2.10, for ecarly
intervention. Stress of students can be predicted by noticing their behaviors and
habits such as illicit drug use,*” cigarettes smoking,°® *" * alcohol
consumption,*® and low-standard professional attitudes.””

Grades and marks,*® °" in addition to academic achievement ©* can also

be used as indicator of stress, where stressed students may have low grades and
low achievement.

Stressed students who have relationship problems indicated lack of social
integration and depersonalization,”® and this affected students’ relationship to
patients and staff in a negative manner.

The literature reported the use of some indicators to examine stress
amongst students such as mood (whether depressed or not),°” and memory, the
latter being affected negatively by stress.®" ™
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Table 2.10: Indicators of stress

Low Grades and Marks ©%
Low Academic achievement ©*
Unprofessional attitudes ©
Mlicit drug use “”
Cigarettes Smoking
Lack of social integration and depersonalization
Depressed Mood ©%

Memory Problems ©

High General Health Questionnaire (GHQ) score ©*

High Salivary cortisol, Immunoglobulin A and Chromogranin A level
Alcohol consumption “*

(36, 47, 48)
(56)

1)

Instruments for the measurement of stress

Only a few articles discussed instruments to discover stress amongst dental
students. These are listed in Table 2.11. Most frequently used instruments in
detecting stress amongst dental students were the DES questionnaire and modified
VerSions Of it,(2—4, 7, 9, 12, 13, 16, 19-22, 24, 31-38, 42, 49, 52, 62) the General Health
Questionnaire,®> ¥ the State-Trait Anxiety Inventory,(m’ 'Y the Maslach Burnout
Inventory,®* ® and the Beck Depression Inventory.® '

Less used instruments for detecting psychological stress amongst dental
students in the literature are the Visual Analog Scale.”* the General Well-Being
Inventory,“” the Perceived Stress Scale (PSS).“” the Brief Symptoms Inventory
(BSI).”’ and the Symptoms Questionnaire (SQ).*”

Table 2.11: Instruments for the measurement of stress

State-Trait Anxiety Inventory ‘%'
Beck Depression Inventory %'V
Visual Analog Scale ©V
General Well-Being Inventory
Dental Environment Stress Questionnaire (DES) @+ 7% 12 13.16.20:22.24.3138)
General Health Questionnaire (GHQ) @ *

Perceived Stress Scale @

Maslach Burnout Inventory % **

Symptoms Questionnaire
Brief Symptoms Inventory (BSI

(64)

) )

Management of stress (prevention and intervention)

Few studies discussed the prevention or intervention of stress as compared to
studies that reported sources of stress. These prevention and intervention
procedures are illustrated in Table 2.12 and have been classified into six
categories.

32



The first category relates to supporting students effectively and
academically by explaining the expected outcomes and motivation to access
available students’ services. Female dental students especially need more effective
support than male students to ensure that they have realistic expectations about the
curriculum. Also, encouragement of students is needed to access student services
in a proactive manner and using social support as a coping strategy. Moreover,
providing a conducive learning environment and added support during periods of
transition "> *> ¥ % 3% is recommended.

The second category is providing counseling services for dental
students.!> > 3% 3 % Dental school should hire full-time psychologist who should
provide counseling and help students to overcome any stress source or effect.

The third category consists of stress management procedures through
providing a student-friendly approach and student-centered learning or curricula.®
12.3% %9 This will address students concerns *” which will decrease stress level.
Finally, onc article gives the advice to climinate unit requirements,” in order to
remove the fear of failure to complete the requirements.

The fourth category is related to instructors. The recommendation is that
they should promote physical exercise and interaction with a psychologist,®" **
while students should carefully select the instructor to be approached for
comments.® Moreover, the provision of orientations, study guides, syllabuses,
formative assessments, ample time, elimination of quotas, and team assignment are
suggested.®”

The fifth category of procedures for stress reduction consists of relaxation
via synchro-energizer and progressive relation training,” training workshops that
include aspects of academic problem solving,®” relaxed teaching method,” carly
patient contact and residing at home.®* small group meeting which provides stress
relief,”” deep breathing and Progressive Muscular Relaxation (PMR).“* and
introducing stress-management training over time which is effective in stress
reduction and coping.®"

The sixth category related to stress prevention is student selection and
development of admission criteria. Student selection can be based on different
tests, like an emotional intelligence test,"> and personality inventories.®”

Finally, one interesting study done in India recommends that parents
should be advised not to force their children to study something against their
will,®" since they found fear of parents after failure is a major source of stress
particularly in that part of the world. Promoting interactions with other students
and associated peer support may serve as a stress buffer.®”
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Table 2.12: Management of stress

1. Effective support (%253 4539

2. Counseling services 2363369

3. Student-friendly approach, address students concerns, eliminate unit
requirements @ 1% 3% 6%

4. Instructors promote physical exercise and provide orientations, study guides,

syllabuses, formative assessments, ample time, and elimination of quotas, team
assignment, and periodic interaction of the dental faculty with psychologists.
Students advised to select carefully which instructor should be asked for
comments. "3

5. Stress reduction and assertiveness training workshops that include aspects of
academic problem solving, synchro-energizer and progressive relation training,
deep breathing and PMR, relaxed teaching method, early patient contact and
residing at home.® 3 3 3% 3% 61.67)

0. Stude(rslg gg)lection should be based on emotional intelligence score, personality
traits.”™

Discussion

This study to the best of our knowledge is the first systematic review of the
literature about stress amongst undergraduate dental students. In this review we
made a distinction between different aspects of stress, namely demographic
variables, stressors, signs and symptoms, indicators, measuring instruments, and
finally the management of stress.

Previous studies about stress amongst dental students showed significant
stressors mostly related to examinations, clinical requirements, patients, financial
problems, lack of time for relaxation, and faculty feedback or criticism. Moreover,
fear of parents after failure,®" getting material for study. clinical requirements”"
and overcrowded accommodation®®” were a major source of stress for dental
students in a few countries. Many studies reported that female dental students
showed more stress than male, and sometimes the literature shows that there is a
difference between preclinical and clinical years. Preclinical years stress affect
female more than male, but clinical years affect male more than female students.
Some sources of stress were found more often in female than male, such as lack of
confidence in clinical decision making, and doubt to be a successful dentist."?

First choice for admission has been reported as an important demographic
variable and it has been shown that there is more stress amongst those students
who were admitted in dentistry against their first choice.*" *" ** 3% In addition,
stress differs according to the year of study, where it was reported that more stress
exists in senior years generally ™ 51013 17. 20-22, 24 31, 3337, 46, 47.49. 51-53. 36) [y o myinant
stressors of junior students in preclinical years differ from those of senior dental
students in the clinical years, and the stress level is increasing over time.”
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According to Cooper’s theory,?” stress may cause symptoms of mental
illness such as anxiety, depression and somatic complaints which may act as
stressors. However, all previous studies did not study (to our knowledge) the level
of stress amongst dental students without mental illness. We recommend future
researchers to screen dental students for mental illness before inclusion in their
study to record perceived stress and stressors.

When we oversee the results and put them into perspective the following
conclusions may be extracted. First, stress amongst dental students and stressors
seem in general not to be dependent on the period of study. For example, we found
comparable results of studies in the 1990s of the last century and first decade of the
present century. Second, specific stressors seem to differ in different parts of the
world. Stressors related to fear of parents were found more significant in India,
stressors related to the financial situation of the students were more significant in
western countries than in eastern countries, and stressors related to resources and
dental material supply were more significant in poor countries in Africa.” '*2"3"

Stress amongst dental students can be discovered early by looking closely
at signs and symptoms of stress including student performance. Instruments of
stress are useful for early detection so that stress issues can be immediately
addressed.**>*

Prevention and intervention of stress has been reported in three articles,**
>+ ) including ways of supporting students, counseling services, stress reduction
methods, and revising criteria for admission. For future studies, it is recommended
to investigate the influence of new educational approaches such as two-way
learning and a student-centered curriculum on the level of stress, as compared to
more traditional lecture-based educational programs.

This overview of the literature was concentrated on dental students. To
investigate the specificity of the results a comparison was made with comparable
studies amongst medical students.”” Interestingly, Tyssen showed in his study
concerning relationship between personality and stress amongst medical students
that a specific combination of personality traits can predict medical school stress.
For example, he found that the combination of high neuroticism and high
conscientiousness were predisposing for the development of psychological
complaints.®*” This has not been found in the present overview for dental students.
Moreover, medical students experience the highest degree of pressure during their
first year when studying theoretical information and during the transition to clinical
care rotations. Comparable to our finding concerning stress levels was that these
were higher for female medical students than for male medical students. Medical
students had higher depression rates than the general population, and female
students had higher depression rates than male students.®"*?

Management of stress has been studied more amongst medical than dental
students. Studies amongst medical students recommended prevention of stress, and
intervention via different modalities. These include counselling,*student-led
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(84) )

stress management programme,® introducing mind-body elective,®” using pass-
fail grading instead of traditional grading,”" encouraging students” socialization,*
peer counscling at the campus,®” increasing student feedback and teaching
effective coping strategies.®®

The outcome of this literature review will be used for the development of a
new questionnaire that is directed at the measurement of aspects in the educational
system influencing the level of stress amongst dental students. In addition to the
above, these aspects include new dental technology and the students’ mental
health. More focus will be needed on the process of dental education, the learner
and the environment.“*”

Measuring stress level before admission and personality identification will
help in knowing the actual increase of stress subsequent to undertaking dental
education. Also, more studies are needed for programs or courses for prevention
and intervention of stress. New innovative dental curricula or modification of
traditional curricula should be encouraged when attending stress in dental
education. Successful reduction or intervention of stress before graduation will be
considered as preventive measure for stress after graduation and may decrease
early retirement or dropout from work in dentistry.

Limitations of this review and recommendations for future research

There are several limitations of this systematic review. First, whilst it covered
studies that met the inclusion criteria some of these studies were old, or were only
published in local journals.* ¥ °” The generalizability of these findings from the
later can be questioned, because they may reflect only local problems.

Second, in general, there is a lack of information concerning the stress
level of students before they enter the dental education program. Not any study
measured the level of stress before admission to the dental school. Longitudinal
research could be helpful to investigate the amount of stress (increase or decrease)
amongst students during their academic career. Such information will be relevant
to the people who are responsible for the dental education programs.

Third, most of the reported studies only used subjective measures of the
stress level, whereas more objective data were lacking. So, for future research and
for educational practice, it is recommended to monitor the level of stress of the
students, whether at the beginning of their study or at various intervals during the
curriculum as a longitudinal survey. A meta-analysis of the studies might be
encouraged to quantify the stressors level in studies that used DES questionnaire as
measuring tool. The information coming from this monitoring system may be used
for prevention or intervention. Finally, it might be useful to try to gather more
objective information about the stress levels of students to complement the
subjective information, for example by measuring their cortisol levels in different
phases of the curriculum.
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Of course, we do not want to suggest that the stress during the dental study
should be reduced to zero. The study of dentistry and the profession of the dentist
are exciting and some ‘normal’ stress remains necessary to optimal performance
when both studying dentistry and treating patients. However, too high stress levels
may have detrimental effects, first on study achievements and ultimately for dental
outcomes of real patients.
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Abstract

Stress among dental students can be a significant threat, resulting in physical
and/or mental illness, and have a negative effect on students’ performance and the
professional practice of dentistry. Stress can occur from different sources. The
purpose of this study is to test whether the year of study has an effect on the stress
levels of dental students. Our study consisted of a cross-sectional survey using a
modified version of the Dental Environment Stress (DES) questionnaire. The
questionnaires were filled out by male undergraduate dental students at King Saud
University in Riyadh City during the 2010-2011 academic year (N = 214). The
results show the most common sources of stress: examinations and completing
clinical requirements. Moreover, in the five-year lecture-based traditional
curriculum, the third year students reported the highest level of stress, whereas the
first year reported the lowest level of stress. Third year undergraduate dental
students reported the highest level of stress. This stress could be reduced by
reviewing and modifying the dental curriculum by allowing students to have
contact with patients more gradually, starting from the first year. In addition to
adding stress prevention and intervention programs in dental curricula.
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Introduction

The dental profession is one of the most stressful health professions.”’ Stress-
related illnesses, together with musculoskeletal disorders, are the main factors that
influence dentists' early retirement.”’ A literature review on potential stressors and
coping techniques in dentistry suggests that this stress begins in dental school.®
Studies in dental schools around the world examined sources of stress among
undergraduate dental students,” and have indicated a significant increase in stress
among dental students during the last decades since 1980. Academic factors, such
as examinations and faculty relationships with students, were also shown to create
considerable amounts of stress.”’

Some stress is desirable to prevent boredom and understimulation, but the
persistence of stress-related symptoms may result in a decrease in mental and/or
physical health, diminished efficiency at work or learning, or even substance
abuse. Stress is a significant threat that can result in physical and/or mental illness,
and may have a significant negative effect on students’ performance and
professional practice of dentistry.” The major sources of stress that have been
reported are the following: examinations, grades and fear of failure,® ” clinical
requirements,® 7 limited time for relaxation,® clinical competitiveness,® clinical
and supporting staff.” * These stressors have been categorized into different
factors, 1.¢. academic, clinic-related, social, and financial or a combination of these
factors. These stressors affect dental students differently according to their year of
study.

Many studies have been conducted in dental schools around the world,”*”
including Jordan, Malaysia, Australia, India, Nigeria, Fiji, Japan, Trinidad and
Tobago, the US, Isracl, Canada, and some European countrics. Most of these
studies have been cross-sectional surveys using an original version or a modified
version of the Dental Environment Stress (DES) questionnaire. The most
significant sources of stress among undergraduate dental students differ from one
study to another. For example, in Western countries the most significant stressors
are financial stressors,”® whereas in India the most significant stressors are related
to parents forcing their kids to study dentistry against their will."* Although each
student experiences the stress of professional training somewhat differently, the
cumulative effects of these stressors can have a serious impact on students'
psychological health.®” In addition, intense interaction between the dentist and
patients may precipitate a state of “burnout” that consists of emotional exhaustion,
depersonalization, and reduced personal accomplishment.®? The burnout
syndrome occurs not only as a result of face to face contact, but also as a
consequence of chronic stress in general. The Burnout Clinical Subtype
Questionnaire, measuring overload, lack of development and neglect, is proposed
as a brief means of identifying the different ways in which this disorder is
expressed.®® It has been shown that the clinical years are more stressful than the
preclinical years; however, clinical instructors create more stress than the treatment
of patients. Moreover, uncertainty about dentistry as a career and unhealthy
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perfectionism may predispose students to stress.** Students who receive support
from teachers and other students, both within and outside dental school, have lower
adjusted total stress scores on dental stress questionnaires.””

As mentioned, the sources of stress among dental students have been
reported frequently in the literature; however, only a few articles studied the
impact of the year of study on these sources of stress."” ***” For example, a study
in Greece showed that dental students in their first, third, and fifth years showed
more stress than second-year and fourth-year students in a 5-year Doctor of Dental
Surgery curriculum.®®

The main aim of the current study was is to identify the effect of year of
study on the level of stress among dental students in a 5-year Bachelor of Dental
Surgery (B.D.S.) curriculum. An additional aim was to identify the main sources of
stress in our sample, which was from a religious culture studying in a traditional
curriculum.

Materials and Method

Participants, Instrument, and Procedure

A cross-sectional design was chosen to achieve the objective of the study; this
choice was based on the fact that the majority of the studies on the subject of stress
among dental students using the validated DES questionnaire also used a cross-
sectional design. The survey was performed using a self-report questionnaire to
assess the effect of year of study on the level of stress. Our sample consisted of
male undergraduate dental students (n=214) with a mean age of 21 years who were
enrolled in the College of Dentistry at King Saud University in Riyadh City, Saudi
Arabia. Because of the limited number of male students, all students were invited
to participate in the study. The College of Dentistry at King Saud University is the
oldest and largest dental school in Saudi Arabia and follows a traditional lecture-
based 5-year curriculum. The estimated number of students in each class is
approximately 75 males. The education system in Saudi Arabia is sex-based, where
males and females study in different locations and buildings. Ethical approval to
conduct this study was obtained through the internal review board and King
Abdullah International Medical Research Center.

A modified version of the US DES questionnaire was used.”” The
questionnaire contains 38 items to be scored on a six-point scale (from 0 = not
stressful, to 5 = extremely stressful). This questionnaire yields scores on five
different factors, (ie, Factor-I: a living accommodation factor; Factor-II: a personal
factor, Factor-III: an educational environment factor; and Factor-IV: an academic
factor; and Factor-V: a clinical factor).

The DES questionnaire was delivered by the class leaders to all five
classes of male dental students and was filled out anonymously; 214 of the 345
students returned the completed questionnaire (response rate = 60.3%). Students’
participation in the survey varied according year of study, with the highest
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participation rate by students in their third year (38%) and the lowest by students in
their fifth year (6.5%), see Table 3.1.

Table 3.1: Number of participants for each study year

Year of Study Students Percentage of total Response rate
First year 41 19.2% 63.0 %
Second year 57 26.6% 83.8%
Third year 83 38.8% 95.4 %
Fourth year 19 8.9% 30.1%
Fifth year 14 6.5% 22.6 %

Data Analysis

The means and standard deviations were computed for all items and categories. To
assess the reliabilities of the five different factors, we calculated Cronbach’s alpha
coefficients. These were .93 for the clinical factor, .92 for the academic factor, .88
for the educational environment factor, .82 for the personal factor, and .85 for the
living accommodation factor.

To identify any significant differences between years in the curriculum, the
sources of stress were tested using one-way analysis of variance comparing the
level of stress across the different academic years, from year 1 through year 5. A
pair-wise comparison using the post hoc Tukey’s test was also conducted to
identify pairs of study years that were significantly different. All statistical tests
were declared to be statistically significant at a level of .05 or less.

Results

For all sources of stress, the means and standard deviations were computed and
placed in order from the highest scores to the lowest scores (see Table 3.2). On the
item level, examinations (3.38 + 1.28) and completing clinical requirements (3.28
+ 1.51) were reported as the highest stressors. The next stressors reported with high
scores were references and information resources (3.07 = 1.32), insufficient
treatment time (3.04 = 1.36), and the system of the study (2.98 + 1.40). On the
factor level, the highest scores were found for the clinical factor (2.92 + 1.25) and
the academic factor (2.64 = 1.00), whereas the living accommodation factor caused
the least stress (1.36 + 1.09). Third-year students reported greater stress than
students in other years (2.74 = 0.71), and first-year students reported the least
stress (1.48 £ 0.96), as shown in Table 3.3.
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One-way analysis of variance shows the scores for factors across years.
Scores on the DES were lowest for first-year students (1.48 £+ 0.96) and highest for
third-year students (2.74 £ 0.71). Third-year students had the highest stress scores
on the academic factor (2.93 + 0.80), the educational environment factor (2.78 +
0.94), and the personal factor (2.47 + 1.10). However, second-year students had
higher scores on the clinical factor (3.38 + 0.99), and fourth-year students had the
highest relative score on the living accommodation factor (1.80 = 1.09, see Table
3.3). DES scores were significantly different across years of study (/' [4, 142]=
10.70, p < 0.01). We also analyzed scores for the individual factors. All factors
were significantly different across years of study (Factor-1 F' [4, 141] =3.30, p <
0.05, Factor-II F'[4, 142] = 3.96, p < 0.01, Factor-III F [4, 141] = 9.93, p < 0.01,
Factor-1V F'[4, 141] = 8.88, p <0 .01, Factor-V F'[4,139] =18.72, p <0 .01).

The above mentioned differences in DES scores were found to be mainly
between first-year students and students from the other years. Scores on the
educational environment factor, the academic factor, and the clinical factor of first-
year students were lower than the scores for students in the other years.

Results from post hoc Tuckey’s tests with Bonferroni correction showed
significant differences. For the living accommodation factor, there was a
significant difference between scores in the third year and the first year (1.095, p <
0.05), second year (1.364, p < 0.05), and fifth year (1.024, p < 0.05). Scores on the
personal factor show a significant difference between the third year and first year
(1.502, p < 0.05), second year (1.265, p < 0.05), and fourth year (0.970, p < 0.05).
The personal factor showed a significant difference between the fifth year and the
first year (1.005, p < 0.05). Scores on the educational environment factor show a
significant difference between the first year and the second year (-.849, p < 0.05),
third year (-1.588, p < 0.05), fourth year (-1.288, p < 0.05), and fifth year (-1.516,
p < 0.05). In addition, the educational environment factor showed a significant
difference between the second year and third year (-.739, p < 0.05). Scores on the
academic factor showed a significant difference between the first year and second
year (-1.266, p < 0.05), third year (-1.533, p < 0.05), fourth year (-1.129, p <0.05),
and fifth year (-1.204, p < 0.05). Finally, scores on the clinical factor revealed a
significant difference between the first year and the second year (-2.084, p < 0.05),
third year (-1.760, p < 0.05), fourth year (-1.844, p < 0.05), and fifth year (-1.944,
p < 0.05). Third-year students reported the most stress compared with other years
of study.
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Table 3.2: Means (M), standard deviations (Sd), and 95% Confidence Interval (CI)
of the difference of the items of the questionnaire

95% CI'*
Questionnaire Items M Sd Lower Upper
Examinations 338 1.28 321 3.56
Completing clinical requirement 328 1.51 3.10 3.52
References and information resources 3.07 1.32 289 324
Insufficient treatment time 3.04 1.36 287 3.26
The system of study 298 140 279 3.17
Differences in opinion between clinical staff 297 1.35 280 3.17
Transition from pre-clinical to clinical staff 2.87 136 270 3.08
Competition for grades 2.85 1.29 2.68 3.02
Difficulty in managing difficult cases 2.82 135 264 3.02
Compliance of patients (patients turn up to appointment) 2.81 1.54 2.60 3.03
Inadequate time for relaxation 2.79 2.02 251 3.06
Confidence in own clinical decision making 2.74 144 255 295
Communication with patients 273 138 255 2093
The amount of information given 271 127 254 289
Uncertainty about the field of study as a future carcer 271 144 251 291
Reduced holidays 2.69 145 250 289
Health hazard at work 2.68 140 250 2.88
Rules and regulations at work 266 143 247 286

Difficulty in learning and mastering precision manual 2.66 1.34 2.48 2.85
skill

Adequacy of clinical supervision 254 144 234 274
New curriculum topics 253 127 236 2.70
Manual dexterity and manual skill 251 143 232 271
Self confidence 240 143 220 2.60
Conducive environment for teaching 238 129 220 255
Communication with and approachability of the staff 237 1.37 2.18 255
The teaching language 234 138 215 253
Receiving criticism at work 222 153 2.00 243
Social demands (married or unmarried, family, social 2.16 1.71 192 239
expectation)

The teaching and communication language at work 212 145 192 231

Financial problem: travel, accommodation, fees, clothes, 2.06 1.66 1.84 229
food etc

Discrimination between students 1.99 1.58 1.78 220
Lack of recreation places within the accommodation 1.82 142 1.61 2.00
Accommodation is not appropriate environment for study 1.78 1.39 1.59 1.97
Discrimination by origin, color or race 1.75 1.69 152 198
Living away from home 1.72 1.53 1.50 1.92
Personal health (chronic disease, drugs ,others) 1.71 1.60 148 192
Difficulty in making friends 1.57 140 138 175
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Staying with flat mates 1.54 136 135 172
Total 246 091 234 258

Table 3.3: Stress through years of study: Means (M), standard deviations (Sd), and
95% Confidence Interval (CI) of the difference of the five factors of the
questionnaire

Factor I Factor 11 Factor II1 Factor IV Factor V Total

Year M Sd M Sd M Sd M Sd M Sd M Sd
First 1.51 1.11 1.56 1.18 1.26 1.13 1.70  0.98 1.34 140 1.48 0.96
Second 0.99 1.07 1.65 1.05 218 099 287 094 338 099 243 075
Third 1.69 1.07 247 110 278 094 293 080 3.08 09 274 0.71
Fourth 1.80 1.09 194 1.11 262 087 274 093 313 091 256 0.79
Fifth 1.37 083 241 1.07 277 1.04 2381 070 323 0.78 269 0.63
95%  Lower 1.54 2.00 2.16 2.58 2.70 2.34

CI Upper 1.87 2.33 2.46 2.85 3.02 2.58

Abbreviations: Factor I, living Accommodation Factor; Factor II, personal factor;
Factor 111, educational environment factor; Factor IV, Academic Factor; Factor V,
clinical factor.

Discussion

The principal aim of this study was to investigate differences in stress levels
among dental students across 5 years of their academic curriculum, and the second
aim was to identify the most important sources of stress among the students in our
sample.

With regard to the principal aim, third-year students generally reported the
highest stress levels, while first-year students reported the lowest stress levels. An
explanation for this finding is that third-year students are in the transfer phase from
the preclinical to clinical years, in which they start to see patients and have to meet
clinical requirements. With regard the second aim, examinations and clinical
requirements were reported to be the highest stressors for dental students.

Previous studies have reported that examinations and completing clinical
requirements are the highest sources of stress among dental students.” * '+ 1626 3%
*) These results were confirmed by this study. In addition, previous studies have
reported that perceived stress differs by year of study, with the first and the last
year producing the most stress for dental students. In contrast with these findings,
in our study, the third year of a 5-year lecture-based traditional curriculum was
reported as the most stressful, whereas the first year was reported as the least
stressful.

Because of the differences in response rates, ¢.g. between the third year
and fifth year, generalizations from the entire sample should be made with caution.
Also, the results for the fourth and fifth years should be interpreted carefully
because of the relatively low numbers of participants from these years.

Our findings regarding stress levels in third-year students led us to take a
closer look at the curriculum for the first 3 years in order to redistribute or reduce
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stress in these students. Introducing clinics gradually from the first year onwards
might help to reduce stress in third-year students. Examinations and clinical
requirements in the curriculum need to be modified to reduce the stress level
among dental students. We also suggest incorporating a stress management
program into the dental curriculum in order to teach students to deal better with the
stress involved in their program.

A limitation of this study is that it did not include information on academic
achievement (e.g. the grade point average of the students), so we were not able to
identify the effect of the different stress factors on academic achievement.
However, it has been reported in the literature that academic achievement is
negatively affected by higher stress levels among dental students.“” Another
limitation of this study is that only male students could be involved, due to local
sex-based education system.

Some stress is inherent to studying dentistry. Nevertheless, stress prevention and
intervention measures, ¢.g. deep breathing and progressive muscle relaxation, can
reduce or eliminate many sources of stress, and appropriate support services should
be available for dental students.*”

Future research should highlight students' level of stress prior to
admission, for comparison with stress levels during the different years of study. In
this way it will be possible to identify any increase in the level of stress due to the
dental curriculum. Furthermore, research into differences between stress levels
among dental students with different personality types (e.g. thinker or risk-taker
personality types) might bring about new ideas for the development of stress
prevention and intervention programs for students.*® A thinker personality type
does not take risks, because of serious worrying the consequences of their actions,
which creates more stress. On the other hand, a risk-taker personality type is more
inclined to take risks and not worry about the consequences, so may suffer less
from stress.

Future research is needed to resolve the impact of the third-year program
on stress in our sample, which might encourage dental educators to distribute
educational materials through the dental curriculum in a way that can reduce stress
in these students. Further research is recommended using qualitative methods like
interviews and focus groups for in depth exploration of sources of stress and how
they may be managed best, based on the views of the stakeholders. A comparable
study including female students should be done by female colleagues who can
access the female dental school in King Saud University.

Conclusion

Third year undergraduate dental students reported the highest level of stress,
which is the transfer zone from the preclinical phase to the clinical phase of
the curriculum, in which dental students start to see patients. This stress
could be reduced by reviewing and modifying the dental curriculum and
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allowing students to have contact with patients more gradually, starting
from the first year. To manage the most common sources of stress in dental
students, we suggest including stress prevention and intervention programs
within the dental curriculum.
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Abstract

This study was conducted to compare the effectiveness of stress
management programs in dental education, through a systematic review of
the literature. The number of studies concerning stress management
programs for dental students is limited, compared to studies discussing the
sources of stress among dental students. Different types of programs for
stress management have been reported, and they differ in their duration
content, and outcomes. Two main strategies have been used to help stressed
students: 1) decrease the number of stressors and 2) increase coping with
stress. The first strategy includes several actions, such as reducing fear of
failure and workload pressure due to examinations and requirements. The
second strategy includes stress coping techniques, such as deep breathing
exercises. Although positive effects have been reported for most of the
programs, these results have mainly been found using self-report subjective
measures. There is a need for more research to suggest the most effective
stress management program.
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Introduction

Dental students have 100% prevalence of stress.”’ Perception of stress is
due to the tendency of dental students toward perfectionism based on their
history of high achievement and excellence in previous schools, while
excellence is the norm in dental school.? Effect of year of study on stress
level has been found significant, where the third year in five-year
curriculum considered the most stressful.” Increasing stress may result in
decreasing student's performance.”” Stress can be a significant threat and
cause bad effects on physical and/or mental health of students.® Stress may
also harm trainees’ professional effectiveness: it decreases attention,
reduces concentration, impinges on decision-making skills, and reduces
trainees’ abilities to establish good doctor—patient relationships.®

In relation to the serious side effects of stress in health profession
students, more than two decays ago Tisdelle reported the deficiency in the
stress management research and the need of stress management programs
for dental students.” This recommendation has not been followed
sufficiently, despite numerous articles that reported the negative
consequences of stress and recommendations to develop stress management
programs for intervention and prevention. Although there is a large
literature on stress management, its specific application to dental education
has been largely unexplored. Compared to studies that reported different
sources of stress, the number of studies discussing the prevention or
management of stress in dental education is limited. However, a few
researchers have studied the specific effects of stress-management programs
in dental education and some have provided empirical data. There are 38
sources of stress reported in five groups: stressors related to living
accommodation, stressors related to personal factors, stressors related to
educational environment, stressors related to academic work, and stressors
related to clinical factors.”)

The prevention and intervention procedures have been classified in
six categories.” Apart from these six categories, one study done in India
recommends that parents should be advised not to force their children to
study something against their will,® since they found fear of parents after
failure is a major source of stress particularly in that part of the world.

Summarizing the literature, one can help stressed students either by
decreasing the number of stressors or by increasing their coping skills with
regards to stress.”’ Decreasing the number of stressors can be achieved by
several actions, such as reducing fear of failure and workload pressure due
to examinations and requirements.”” In addition, the content of dental
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curricula could be reduced, or the design of these curricula changed."”
Clinical requirements can be reduced to decrease the number of stressors.”’
Dodge et al. found lower level of stress among the students in the clinical
program based on the patient needs compared to the students in the clinical
program based on the requirements. Furthermore, students in programs
without requirements have higher productivity and academic
performance."” Increasing the length of curricula in order to lower
students’ workload can help, this may also reduce their fear of failure.”’
Stress caused by uncertainty during transition periods can be reduced by
scheduling information sessions between the students and their classmates
from one year ahead, who can be a good source of information to their
juniors.® 12

Increasing students stress coping skills is important as well, as it
may help students in their future professional activities. Kay and Lowe
suggest implementing stress management and wellness courses for
students."” Topics such as coping with stress, time management, and
choosing realistic goals could be addressed. Moreover, overall wellness
should be emphasized by discussing the importance of sleep, diet, exercise,
and other stress relievers like yoga and meditation. Positive outcomes have
been observed among dental and medical students in previous studies. “*'”

The purpose of the present study is to systematically review the
literature to identify stress management programs in dental education and to
determine their effectiveness. We focused on programs that provide
students with coping techniques, such as meditation, hypnosis, imagery, and
muscle relaxation, education regarding the psychological and physiological
effects of stress, affiliation with peers and opportunities for emotional
expression (support groups), and intensified relationships with faculty. After
the review of the literature we will discuss implications for the integration
of stress management in dental education provide practical suggestions for
decreasing and alleviating stress, and make suggestions for future research.

Method

This systematic review has been conducted after the approval of the protocol by
the Institutional Review Board (IRB) of the King Abdullah International Medical
Research Center. Two reviewers, the first author and the third author, evaluated
different studies on dental students stress management for inclusion in the present
research. The aim of the evaluation was to assess the quality of the studies as
objectively as possible. The assessment of the quality includes the study design,
sampling (size and frame), measured outcomes, and reliability and accuracy of the
data. The authors assessed the rigor of the studies to minimize the risk of bias by
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their methodology (i.e. experimental studies are presented prior to quasi-
experimental studies), and the rigor considered by the availability and quality of
the study design, study sampling, response rate, measurement tool, and stress-
management program.

Selection of studies

The literature scarch has been executed primarily by searching PubMed (NLM),
Library of Congress, LISTA (EBESCO), and Web of Science (TS). Different key
words have been used in our literature search are Dental, Dentistry, Education,
Management, Stress, and Students. To narrow our search key words have been
combined by using AND as follows: "Dental Students Stress Management", Dental
AND Students AND Stress AND Management, Dental AND Undergraduates AND
Stress AND Management, Dental AND Students AND Stress, Dental AND
Undergraduates AND Stress, Dental AND Education AND Stress, Dental AND
Education AND Stress AND Management, Dentistry AND Stress AND
Management. In addition, reference lists of retrieved articles were checked.
Furthermore, experts in stress management and behavioral psychology have been
contacted and asked about the subject. The citations identified in the electronic
search have been downloaded into EndNote X2, while those retrieved from other
sources were entered manually (e.g. hand searching, reference lists). Duplicates
have been deleted and to each citation a unique identification was assigned (Author
name and Year of publication) in the review form.

A review form has been designed (see Appendix S1) to help determine
which papers should be included in the study. A paper was included if it was
published in the English language between January 1966 and November 2013,
included undergraduate dental students, and investigated or discussed any stress
management program. When the information provided by the title and abstracts
was found to be relevant to the present research, or when this information was
msufficient to decide on inclusion, the full text article was retrieved and evaluated.
All remaining articles were read in their entirety and a final selection was made.

Data were extracted from the selected studies using a data extraction form
(see Appendix S2). The data extraction form included questions organized in three
categories: general information (primary author, year of publication, country,
journal); specific information (study design, study sample, stress management
program); and analysis of outcomes (prevention, intervention). The review and
data extraction forms were tested in a pilot study of a small number of papers.
Based on the findings of the pilot, the forms were revised prior to use for
identification of the articles included in the present study.

Procedure

The two reviewers (AMA, AHA) reviewed all the articles; the primary investigator
was a consultant in dental services, program director, and a PhD student in a
medical education program, and the other was a dental consultant interested in
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stress among dental professionals and students. The reviewers used the review and
data extraction forms, and in case of difference of opinion between the two
reviewers, an expert was consulted to resolve the matter.

Data Analysis

The results of the selected studies were combined and the findings reported most
frequently were identified and summarized in tables. Aspects of stress management
were categorized according to wither they were prevention or intervention
programs. The results of all the papers included articles were reviewed to identify
duplicate data, and a table was developed that included all aspects of stress
management.

Results

Most of the literature addressing stress in dental students focused on the
sources of stress and factors influencing the level of stress, such as gender
and other demographic variables. Despite the call for stress management
among dental students, only a small number of articles were found that
discussed programs for managing these stressors in undergraduate dental
students.
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Initial number of articles
89

Duplicates excluded

08 Titles exchided

59

Abstracts reviewed
22

Abstracts excluded
08

Full-text reviewed
14

Full-text articles exclided
07

Final number of articles inchuded
07

Figure 4.1: Number of articles during the review

The initial electronic search by the key words revealed 89 papers; after excluding
duplicates and irrelevant papers by review of titles, this number was reduced to 22
(Figure 4.1). The reviewers went through these 22 papers by reading the abstract,
and after checking if the papers measured the effects of stress management
programs in dental students, the number of papers was reduced further to 14. After
reading the full text of these 14 papers, more papers were excluded according to
the selection criteria, finally leaving seven papers for analysis (see Table S1).

Four of the studies selected were controlled trials,"**” the fifth was a
cross-sectional survey, the sixth was a case report, and the seventh was a
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systematic review addressing stress in dental students.”> ® @ These sclected
studies discussed different stress management programs, ranging from a short (one
sixty-minute session) program to a rather intensive (six sixty-minute to ninety-
minute sessions) program. Five of the selected studies reported intervention
programs for stress management and the other two reported prevention programs."
> 1822 For six of the seven programs the authors report significant effects on stress
reduction; in only one study no significant effect was found."®

The stress management programs were varied in type; there are programs
that train students to use specific relaxation strategies or techniques (i.c. Deep
breathing, Progressive Muscle Relaxation, Synchro-Energizer, Yoga)." "% Other
programs introduce an interpersonal approach to dentistry (i.e. faculty advising
system, counseling system, study and test-taking skills program, stress
management workshop),”" and another program applies multiple stress-
management seminars.*”

Outcomes of the stress management programs were measured by multiple
measurement tools including; Visual Analog Scale (VAS),"® ' Spielberger State-
Trait Anxiety Inventory (STAI),"*** ** COPE questionnaire."® Dental
Environment Stress (DES) questionnaire,””’ Expectancy,”” Stress Knowledge
Inventory,”” Profile of Mood States,”” Observer Rating Inventory,”” Thurstone
Temperament Schedule and Stanford Stress Questionnaire.*”

The variety of the stress management programs (Table 4.1) revealed there
is no golden standard yet for the duration, or the outcome measurement tools.
There are no stress management programs that deal with all sources of stress that
are known from the literature.
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Table 4.1: Summary of Selected Studies

Study Study Outcomes
Reference Year Sample Design  Measurement Effectiveness
Shankarap 2012 100 Controlled VAS, STAI Significant stress
ill(a};)et students  Trial reduction
al
Alzahem 2011 49 Systemati  Data Not Applicable
et al® articles C review collection
form
Ahmadet 2012 291 Cross- EDS 903 %  stress
al" students  sectional  questionnaire  reduction
Piazza- 2003 26 Controlled VAS, STAI, No significant
Waggoner students  Trial COPE effect
et al'®
Howard et 1986 23 Controlled PMS, STAI, Stressed  students
al@®” students  Trial ORI, benefited the most
Symptoms
Questionnaire
Schwartz 1984  Dental Case Not Available  Not Available
et al®" students  Report
Tisdelleet 1984 17 Controlled Stress Effective in
al® Students  Trial Knowledge reducing  dental
Inventory, students
STAI physiological and
Symptom self-reported stress
Checklist, level
Physiological
Assessment
Discussion

This study was conducted to identify stress management programs in dental
education, and to determine their effectiveness. For that aim we executed a
systematic review of the literature. Seven articles were selected and reviewed,
however only four articles showed significant stress reduction in students after the
suggested stress management programs. In almost all programs, the participants
found the programs useful.

The number of studies discussing the content and effectiveness of stress
management programs for dental students is limited, compared to the studies
discussing the sources of the stress among dental students. The stress management
programs reported in the literature for medical students were limited too, and
included self-hypnosis, meditation, mindfulness-based stress-reduction, changes in
the grading system as pass/fail grading, feedback on various health habits,
educational discussion, changes in the length and type of curriculum.®” There are

67



other studies discussing different stress management programs but these do not
focus on dental students specifically. Online stress management programs are
effective if participants feel enjoyment, and are proven to be more easily accessible
and to decrease the cost compared to traditional programs.®**® Cognitive-
behavioral stress management programs have been shown to be effective in
reducing dysfunctional thought and decreasing stress.”” *® These general findings
about stress management programs could be used for designing programs for
dental students specifically.

Different types of programs about stress management for dental students
have been reported, and they differ in their duration, content, and effect. These
programs are either single or multiple sessions and contain relaxation techniques or
information about stress. The shortest stress management program consisted of a
one-hour session, while the longest consisted of six sixty-minute to ninety-minute
sessions. The stress management programs either help to reduce the number of
stressors or enhance the stress coping skills including relaxation techniques as deep
breathing and yoga. Stress management programs offering stress prevention tried
to reduce the stressors through stress awareness lectures.

The reported stress management programs were not following one
concept. These programs either used one measure or combination of measures. For
instance some studies improved the interprofessional relation to reduce stress
among dental students or used yoga, and the other studies used the SE and PMR, or
combination of awareness and stress-reduction exercise in multiple sessions. Most
of these programs were liked by the students and helped them to manage their
stress, and do not follow a golden standard.

The huge impact of stress on dental students requires stress management
programs in dental education. Effective stress management programs can be
introduced in dental curricula, and for example a clinical psychologist can be
recruited for dental students in dental schools. Based on our review, the following
considerations should be incorporated into future research: (1) rigorous study
design, including a Randomized Control Trial; (2) precise study of varying
durations and frequencies of interventions (e.g., single-session versus multiple-
session programs); (3) more objective outcome measures next to self-reports; and
(4) long term follow up of the effectiveness.

A limitation of this review might be the restricted number of studies
selected. Therefore, future studies are needed in which effectiveness of stress
management programs for dental students are investigated.

This review has described the importance of stress-management programs,
the promising start made by those already implemented and investigated, and the
great unexplored territory that must be charted if these interventions are to
efficiently and effectively succeed in the twin goals of benefiting future dentists
and their patients and establishing a sound scientific base for future research.
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Supplementary material

Appendix S1: Study Review Form

Study ID: ...

Study Review

L Screening Questions:
a. Does the study include data on stress management?
b. Has the study been done on undergraduate dental students?
c. Isthe study has been written in English?

Note: If any answer with No, that study will be excluded.

. Assessment:
a. Excluded following initial screening (Abstract).
b. Excluded following full text screening.
If excluded why

Appendix S2: Data Extraction Form

I. General Information

Yes
Yes
Yes

Yes
Yes

a. Primary author.............. . .

b.  Yearof Publication... ... ...

C. Journal ...

Ao COUNTIY ... oo

II. Specific Information

A Study design ... ...

b, Study Sample ... ...

c. Stress Management Program ....................

III. Outcomes

A, Prevention ... ... .o

b, INtervention ... ... ... ...

C. DUration ... ...

d.  Outcomes MEeaSUTEMENt ... ... ... ..o i iie i e e e e

€. EffectiVEness ... ...

Reviewer Signature: .................................... Date: ...
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Abstract

The dental education stress effects and sources were explored thoroughly in the
literature, but the effectiveness of stress management programs received less
attention. This study introduced a new stress management program, named Dental
Education Stress Management (DESM) program. It showed its effectiveness in a
quasi-experimental pretest-posttest-follow-up-control group design. The new
program was based on the principle of psychoeducation and consisted of three 90-
minute sessions, to teach dental students how to better deal with their stress
symptoms and to reduce their general stress level. Two instruments were used to
assess the level of stress of the dental students, namely the Dental Environment
Stress questionnaire (DES), and the Psychological Stress Measure (PSM-9).
Results show that the DESM program has the desired effect of decreasing the
stress levels of its participants, and these effects lasted for at least two weeks.
Because of several methodological limitations of the study more research is needed
to draw more generalizable conclusions.
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Introduction

Besides positive aspects as the development of a useful and profitable
career, health professions education, especially medical and dental
education may also have serious negative aspects. Students may suffer from
high levels of stress, which sometimes leads to alcohol and drug abuse,
interpersonal relationship difficulties, depression and anxiety. Stress may
also harm students’ professional effectiveness: it decreases attention,
reduces concentration, impinges on decision-making skills, and reduces
students’ abilities to establish adequate physician-patient or dentist—patient
relationships.’ Academic factors and faculty relationships with students are
the sources that create the most stress.” Some stress is desirable to prevent
boredom and under-stimulation, but the persistence of stress-related
symptoms may result in mental and/or physical ill health, substance abuse,
and diminished efficiency at work or learning.’ Despite the obvious
negative consequences of stress in health profession education, little
research has been done into possible ways to reduce stress in these
programs. One way would be the implementation of special stress
management programs. The aim of the present study is to describe an
investigation into the effects of such a newly developed stress management
program.

Descriptions of stress management programs are limited in the
literature; in a systematic review we only found seven studies discussing
such stress management programs for dental students. This systematic
review made clear that only a few studies have been discussing the
prevention or management of stress as compared to studies that reported
sources of stress. Instructors recommended to promote physical exercise by
students and interaction with a psychologist,” ¢ while students should
carefully select the instructor to be approached for comments. Procedures
for stress reduction consist of different training programs that are intended
to reduce stress. Examples hereof are relaxation via Synchro-Energizer,’
training workshops that include aspects of academic problem solving,® deep
breathing and Progressive Muscular Relaxation (PMR),” and introducing
stress-management training over time which is effective in stress reduction
and coping.

Based on those previous studies we decided to develop a new stress
management program for dental students, incorporating elements that have
been proved to be useful previously. We named the program the Dental
Education Stress Management program (DESM program). The site where
we have developed this program was the College of Dentistry, King Saud
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bin Abdulaziz University for Health Sciences in Riyadh, Saudi Arabia. The
main question in this study is concerned with the effectiveness of this stress
management program.'’ This question will be answered with the use of a
quasi-experimental design in which students’ stress levels before and after
completing the program are compared. We expected that the new stress
management program would lead to a reduction of stress in the dental
students.

A quasi-experimental pretest-posttest-follow-up-control  group
design was used to study the effectiveness of the stress management
program (see Figure 6.1).

Method
Time Tl T2 T3
Group 1 Measure stress DESM Measure stress Measure stress
Experimental (Pretest) Program (Posttest 1) (Posttest 2)
Group 2 Measure stress Measure stress DESM Measure stress
Control (Pretest 1) (Pretest 2) Program (Posttest)

Figure 6.1: Study Design
Design of the research

From Figure 6.1 it becomes clear that there were three moments during
which the tests were applied: T1, T2 and T3. After the pretest (T1) the
experimental group followed the stress management program, whereas the
control group had to wait. After following the stress management program
respectively after the waiting period, both groups had to fill out the tests
again at T2. This was two weeks after the experimental group finished the
program and one day before the members of the waiting list control group
started to follow the stress management program. For the experimental
group this was posttest 1; for the waiting list control group this was pretest
2. After that, Group 2 followed the DESM program. This period served as a
follow-up period for the experimental group. At T3 (two weeks after ending
of the DESM program) members of both groups had to fill out the tests
again. For Group 1 this was posttest 2; for Group 2 this was posttest 1. A
design in which we had used a control group that had not received any
stress management program might have been preferable; however, we
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considered this as unethical with respect to the students who were willing to
be the members of the waiting list control group.

Participants

The College of Dentistry, King Saud bin Abdulaziz for Health Sciences in
Riyadh, Saudi Arabia, started accepting male students in 2010. So far it has
admitted three cohorts of male students. The fact that only male students are
admitted to the College has to do with the regulation concerning
participation of the different sexes in one building in Saudi Arabia.

Of the three cohorts in the College of Dentistry, two cohorts of students
were selected to participate in this study. This selection was based on their
timetable and availability of free time. In total, 42 students were invited by
the students’ affairs officer to participate in the study. Of these 42 students,
31 students (73.8%) accepted the invitation. Then, the students were
informed about the aim of the study and signed a consent form. Group 1
served as the experimental group (15 third year students who started their
study in 2011). These students were in the first year of the preclinical phase,
which is accompanied by laboratory assignments, and had a mean age of
20.47 (SD=0.74). Group 2 served as the waiting list control group (16
second year students who started their study in 2012). These students were
in the second year of the pre-professional phase, where they mainly study
basic sciences, such as biology, physiology, histology, and anatomy, and
had a mean age of 19.88 (SD = 0.50). Third year students have to spend
more time in the lab than second year students.

Dental education stress management program (DESM)

The new program was based on the principle of psychoeducation and consists of
three 90-minute sessions.'” "> The aim of the program was to teach dental students
how to better deal with their stress symptoms and to reduce their general stress
level. Therefore we included exercises to become more aware of stress signs and
symptoms and a deep breathing exercise to reduce stress (session 1). Moreover, we
included a seven-step cognitive behavioral approach to better deal with irrational
thoughts (session 2). To our knowledge, this is the first study in which this seven-
step approach has been applied in a stress management program for dental
students. Finally, we taught students how they can manage their time with
practicing new techniques and skills for studying, and how to also keep time for
relaxing activities (session 3).

The three sessions took place over a period of three weeks, with one
session per week. A stress management program manual has been developed as a
guide for conducting the three 90-minute sessions DESM program (available from
the first author upon request). The first author has executed the DESM program on
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dental students in the academic year 2013-2014. Below we describe the aims and
the content of the sessions in more detail.
Session 1

The aims of the first session were to get acquainted with the other participants and
the trainer, to create an atmosphere in which the students were daring to talk freely,
to give information about the phenomenon of stress (psychoeducation), to raise the
awareness of the relevance of stress management, and to practice a relaxation
exercise. Students were welcomed and a lecture about the phenomenon of stress
was delivered with the use of a power point presentation. To enhance their
commitment, after that the students were asked why they themselves thought it was
relevant to know more about this phenomenon. Since admission to a dental school
is only possible for students who received high grades at high school, they are
often rather self-confident about their achievements, because in the past they
belonged to the best group of students. However, once they have entered the dental
school students are often confronted with more difficult subjects and practical
situations, which can cause stress. Therefore, the students were requested to
mention their personal symptoms of stress during their dental education. These
different symptoms were listed on a flip over, and then they were requested to
point out for themselves the major sources of stress. During the last part of the
session the students received information about the diagnosis and management of
stress. Finally, they were encouraged to practice a deep breathing exercise for ten
minutes daily. The aim of that exercise is to relief physical and mental stress and to
feel more relaxed.

Session 2

The aims of the second session were to follow up the deep breathing exercise and
to practice the seven-step cognitive behavioral approach for stress management.
Students were welcomed and were asked to give their feedback about the
assignment (deep breathing exercise) from the first session. Then a lecture was
given to explain the seven-step cognitive behavioral approach for managing stress
by changing their irrational thoughts and behaviors. After that students received an
exercise with the use of a worksheet (see Appendix 1) in which they were asked to
mention specific situations in which they suffered from stress. By the use of those
specific situations their thoughts and behaviors were explored, and students
acquired some insight in the connection between their (irrational) thoughts, their
own physical reactions, moods and behaviors. For example: “If [ will not pass my
examination on Anatomy, I think that I am a big failure.” Consequent feelings:
stress and depression. Consequent behavior: inactivity. Once they had acquired
insight in the nature of their irrational thoughts, they were prompted to try to
replace those thoughts by more rational thoughts. (“If I do not pass my
examination, that indeed is a pity, but that does not mean I am a complete failure.
Let me now do my best. I can always do a resit exam.”). Finally, students were
requested to re-rate their stress levels after they had identified the alternative, more
rational thought. Then, the different examples of the individual students were
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discussed with the other group members. The reduction in stress rating was
discussed with the group. At the end of the session students received two
homework assignments. First, they were requested to practice again the deep
breathing exercise daily for 10 minutes. Secondly, they were asked to apply the
seven-step cognitive behavioral approach in their own situations.

Session 3

The aims of the third session were to follow up on the deep breathing exercise, and
on the seven-step cognitive behavioral approach. The new topic was time
management. Students were welcomed and asked to give their feedback about
previous exercises (deep breathing and the seven-step thought and behavior change
exercise). The session covered the importance of time management, time
management skills, identifying the undefined time, prioritizing tasks, making a “to
do” list, and planning. The first exercise was to list their daily activities and their
time duration. Students were requested to identify the undefined time by
subtracting the total time for all activities from 24 hours. The second exercise was
to list all their tasks in a priority matrix to identify the most important tasks that
need immediate action and other tasks that can be done later. The third exercise
was to create a “to do” list on paper or in their smart phones with deadlines and
priority order. Finally, the students received information about recommended
readings and they were advised to read books related to time management as "7he
Seven Habits of Highly Effective People" by Stephen Covey. At the end of this
final session the students were thanked for their participation and advised to apply
all what they had learned in this stress management program.

Instruments

Two instruments were used to assess the level of stress of the dental students,
namely the Dental Environment Stress questionnaire (DES), and the Psychological
Stress Measure (PSM-9). '+ 1

The DES questionnaire consists of 38 items that are scored on a 6-point
scale (0 = not stressful, 5 = extremely stressful). It has five factors, namely Living
accommodation (e.g. Living away from home), Personal factors (e.g. Difficulty in
making friends), Educational environment (e.g. The teaching language), Academic
work (e.g. Examinations), and Clinical factors (e.g. Adequacy of clinical
supervision). Means, standard deviations of the DES are presented in Table 6.1.
The DES had a Cronbach’s Alpha of .89 at T1, .84 at T2, and .87 at T3.

The PSM-9 questionnaire consists of nine items that are scored on an 8-
point scale (/ = not at all, 8 = extremely). Items include: I feel calm, and I feel full
of energy and keen. Previous research has shown the PSM-9 to have a good
reliability (Cronbach’s o .89)." Means, standard deviations of the PSM-9 are
presented in Table 5.1.
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Procedures

The first measurement was conducted at T1 before the DESM program had begun
for both groups. The questionnaires were given by the researcher (first author) to
the students’ affairs officer to be distributed to the participants. Each group
completed the questionnaires at two different days within the same week
simultaneously in two separate rooms at the university. The same procedure was
applied at T2 and T3.

During the research, all participants were taking classes as usual. The
period between measurements and during the DESM program was therefore filled
with a normal class schedule, whether the participants completed the DESM
program or not.

Data analysis

Data were entered in the statistical analysis software (SPSS 20.0) for both
questionnaires, both groups and all three times of measurement. Two separate
ANOVAs with repeated measures were performed, one for each dependent
variable of stress levels (DES or PSM-9). The ANOVAs had a two by three design;
two groups measured at three times. The research question was the same for both
analyses: Does the interaction effect of Group and Time combined explain a
significant amount of variance in stress levels?

Hypothesis 1: “The interaction effect of Group and Time shows a
significant decrease of average DES scores.”

Hypothesis 2: “The interaction effect of Group and Time shows a
significant decrease of average PSM-9 scores.”

Confirming these hypotheses would mean that, regardless of cohort, the
stress management program is successful in reducing the overall stress levels of the
participants over time. This approach was chosen because the research focuses on a
mean change in stress levels while completing the DESM program, not on absolute
stress levels of the participants. Based on previous research,’ we already expected
the cohorts, and thus Group 1 and Group 2 to differ in their stress levels at T1.
However, as part of the complete analyses, the difference between the groups in
stress levels is investigated post-hoc.

The effect of the training itself will also be investigated, by combining the
scores of both groups into one pretest (Group 1 T1 and the average of Group 2 T1
and T2) and one posttest (Group 2 T3 and the average of Group 1 T2 and T3). We
expected the training to have a significant effect on stress levels, showing that the
posttest stress levels are lower for the total group.
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Results

Stress levels for all participants are presented in Table 5.1. Contrary to our
expectations, Group 1 and Group 2 did not have significantly different stress
levels. Average DES score at T1 for Group 1 was 1.62 (SD = 0.56), while Group 2
had an average DES score of 1.33 (SD = 0.53), r (29) = 1.48, p > .05 Average
PSM-9 score at T1 for Group 1 was 4.91 (SD = 0.69), while Group 2 had an
average PSM-9 score of 4.47 (SD = 1.15), t (29) = 1.30, p > .05.

Table 5.1: Means (M) and standard deviations (Sd) of the dependent
variables over both groups and times of measurement

Group 1 Group 2
Time Variable M Sd M Sd
DES, Living accommodation 1.33 0.96 0.95 0.97
DES, Personal factors 2.20 0.89 1.75 1.02
DES, Educational environment 1.83 0.90 1.29 0.97
Tl DES, Academic work 2.44 0.72 2.30 0.82
DES, Clinical factors 0.16 0.54 0.06 0.22
DES (Complete) 1.62 0.56 1.33 0.52
PSM-9 4.92 0.69 4.47 1.15
DES, Living accommodation 1.13 1.19 1.06 0.96
DES, Personal factors 1.76 0.83 1.90 1.07
DES, Educational environment 1.29 0.77 1.28 0.86
T2 DES, Academic work 1.83 0.82 2.58 0.72
DES, Clinical factors 0.10 0.23 0.06 0.22
DES (Complete) 1.22 0.47 1.44 0.48
PSM-9 4.00 0.76 4.69 0.97
DES, Living accommodation 1.37 1.28 0.73 0.91
DES, Personal factors 1.92 0.67 1.24 0.78
DES, Educational environment 1.44 0.93 0.74 0.74
T3 DES, Academic work 2.01 0.88 1.90 0.73
DES, Clinical factors 0.17 0.49 0.03 0.14
DES (Complete) 1.37 0.52 0.99 0.39
PSM-9 430 0.95 421 0.98

Hypotheses testing

Two ANOVAs were conducted that examined the effect of Group and Time
on stress levels of the participants during their dental education. There was a
statistically significant interaction between the effects of Group and Time
on DES scores, F' (2, 58) = 10.36, p < .05. The partial eta squared was .22,
which is a large effect size. This supports Hypothesis 1. There was also a
statistically significant interaction between the effects of Group and Time
on PSM-9 scores, F' (2, 58) = 8.19, p < .05. The partial eta squared was .04,
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which is a small effect size. This supports Hypothesis 2. Figure 5.2 and 5.3
demonstrate the interaction effects based on the estimated marginal means;
these means can be found in Table 5.2 and 5.3.
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Figure 5.2: Estimated marginal means of DES scores over time and group.
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Figure 5.3: Estimated marginal means of PSM-9 scores over time and
group.

Furthermore, no main effect of Group could be found, either for the
DES scores [ (1, 29) = 0.93, p > .05 or for the PSM-9 scores F' (1, 29) =
0.03, p > .05. The estimated marginal means showed that there was no
significant difference between the two groups over all measurement times.
The mean DES difference between Group 1 and Group 2 was 0.15 (SE =
0.16, p > .05). The mean PSM-9 difference between Group 1 and Group 2
was -0.53 (SE=0.29, p > .05).

However, there was an effect of Time on DES scores, I (1, 29) =
18.55, p < .05 and on PSM-9 scores F' (1, 29) = 7.47, p < .05. Post hoc tests
showed that there was a significant difference between the estimated
marginal means of DES on T1 and T3. This was 0.29 (SE = 0.07, p < .05).
Also, there was a significant difference between the estimated marginal
means of PSM-9 between T1 and T2 and between T1 and T3. These were
0.35 (SE=0.10, p <.05) and 0.44 (SE = 0.16, p < .05) respectively.
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Table 5.2: Estimated marginal means from ANOVA on DES sco

Group Time M Std. Error
1 1.61 0.14
1 2 1.22 0.12
3 1.37 0.12
1 1.33 0.14
2 2 1.44 0.12
3 0.99 0.12
1 1.47 0.10
Combined 2 1.33 0.09
3 1.18 0.08

Table 5.3: Estimated marginal means from ANOVA on PSM-9 scores

Group Time M Std. Error
1 4.92 0.25
1 2 4.00 0.23
3 4.30 0.25
1 4.47 0.24
2 2 4.69 0.22
3 4.22 0.24
1 4.70 0.17
Combined 2 435 0.16
3 4.26 0.17

These results show that the stress management program had the desired
effect of decreasing the stress levels of its participants. These effects lasted for at
least two weeks, based on the times of measurement.

As part of the complete analyses, further post-hoc t-tests were performed.
The means, standard deviations and effect sizes of the DESM program for the total
group of participants can be found in Table 5.4. For these analyses, both pretests of
Group 2 are averaged and both posttests of Group 1 are averaged. The results show
a significant difference in DES scores (0.36 (SD = 0.36), ¢ (30) = 5.51, p < .05) and
PSM-9 scores (0.56 (SD = 0.69),  (30) = 4.52, p < .05) in the expected direction.
These findings provide further support for the hypotheses.
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Table 5.4: Means (M), standard deviations (Sd) and effect sizes of the DESM
program

M Sd Cohen’s d
DES Pretest 1.50 0.53
DES Posttest 1.14 0.44 0.99
PSM-9 Pretest 4.75 0.88
PSM-9 Posttest 4.18 0.85 0.81

Finally, the analyses were concluded with measuring the effect of each
separate factor of the DES. Again, the combined data of Group 1 and Group 2 was
used to compose a pretest and a posttest and then each factor was compared
separately. The means, standard deviations and effect sizes of the each separate
DES factor for the total group of participants can be found in Table 5.5. All effects
are significant at the .05 level, except factor 1 Living accommodation (0.18 (SD =
0.69), 1 (30) = 1.45, p > .05) and factor 5 Clinical (0.02 (SD = 0.44), # (30) = 0.25,
p>.05).

Table 5.5: Means (M), standard deviations (Sd) and effect sizes of the five
DES factors

M Sd Cohen’s d
Living accommodation Pretest 1.16 0.96
Living accommodation Posttest 0.98 1.01 0.26
Personal factors Pretest 2.01 0.97
Personal factors Posttest 0.98 1.00 1.93
Educational environment Pretest 1.55 0.92
Educational environment Posttest 1.05 0.81 0.99
Academic work Pretest 2.44 0.72
Academic work Posttest 1.91 0.68 091
Clinical factors Pretest 0.10 0.41
Clinical factors Posttest 0.08 0.22 0.05

Due to the low scores in Table 5.1 and the non-significant Cohen’s d in
Table 5.5, we found it necessary to repeat the repeated measures ANOVAs for the
DES, whilst excluding factor 5 (Clinical Factors) from the analyses. The results
obtained from these analyses are exactly the same as reported above. Excluding the
fifth factor did not change the effects found for the DESM program. The limited
effect of this factor can be ascribed to the fact that the students in year 2 and year 3
do not yet operate on patients. This explanation matches the low stress scores
reported by all participants on factor 5.
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Discussion

Education for dental students has been shown to have different sources of stress.
The aim of this study was to investigate the effectiveness of a new stress
management program for this group of students. This stress management program
consisted of three ninety-minute sessions. The first session contained psycho-
educational information about stress and its negative consequences. In the second
session the students were taught a cognitive behavioral technique to reduce their
stress in stressful situations. To our knowledge, this is the first stress management
program for dental students including such a cognitive behavioral technique. The
third session was devoted to time management.

To test the effectiveness of the program, a quasi-experimental study with a
pretest-posttest-follow-up-control group design has been used. The students in the
control group followed the program after two pretests. Two instruments were used
to assess the stress levels of the students: the DES and the PSM-9. The DES gives
information about the students’ stress scores on five factors: (1) Living
Accommodation, (2) Personal, (3) Educational Environment, (4) Academic Work
and (5) Clinical Factors. It also gives information about their total stress score. The
PSM-9 gives information about a general level of psychological stress. So, all
together there were seven dependent variables in this study.

We found support for the effectiveness of the DESM program. Both the
ANOVA performed with DES as a dependent variable and the ANOVA performed
on the PSM-9 showed significant interaction effects of group and time. These
results supported the hypotheses and showed that the DESM program was
successful in decreasing stress levels, regardless of cohort (second or third year
students).

Furthermore, the results of the post-hoc t-tests indicate that students had
lower stress scores after following the DESM program than during the pretests.
These effect sizes were large (see Tables 5.4 and 5.5).

Looking at the different specific dependent variables of the DES, an
interesting question is for which of them we found the largest and the lowest
reduction in stress scores after following the stress management program. Both in
the experimental group and in the control group we found the highest effect sizes
for the Academic Work, the Educational Environment and the Personal factor. For
the Living Accommodation factor the results are not clear. This might be related to
the unavailability of dorm or students” housing in the University campus, and most
of students are living with their families.

The very low scores on the Clinical factor at pretest in both groups are
remarkable. Our explanation for this is that second and third year students are not
yet in the phase of doing clinical work with patients. So, this kind of work is not
yet causing stress, although it might do in the next years of the curriculum.
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Overall these findings show that the DESM program was successful in
lowering the reported stress levels of dental students. This effect was regardless of
year of study, but could not be supported for all factors of the DES.

Limitations of this study

Although this study gives some first support for the effectiveness of the stress
management program, it has some serious limitations that have to be mentioned.
Based on these limitations we do recommendations for future research.

The first limitation is that the number of students involved in this study
was rather small. This was caused mainly by practical reasons. The site where we
have developed the stress management program, a College of Dentistry in Riyadh,
Saudi Arabia, was offering the dental curriculum only to a limited number of
students, namely around 20 students per year. Studies including higher numbers of
students and at other Dentistry Colleges are recommended to find more support for
the effectiveness of the program, and for the generalizability of the first findings.

The second limitation is that this study only included second and third year
students of dentistry. So, we cannot draw conclusions about the usefulness and
effectiveness of the stress management program in other years of the dentistry
curriculum. However, there are some other studies that demonstrate the
effectiveness of a stress management program on dental students, especially in the
clinical phase.” '°

The third limitation is that this study included only male students. The
reason for that is that within the Saudi Arabian culture educational programs for
males and females takes place in different Colleges, at different sites. So, we can
neither draw any conclusions about the effectiveness of the stress management
program in female students, nor about eventual differences between male and
female students. Future research including female students who follow this
program is therefore recommended.

The fourth limitation of this study is that only self-report measures have
been used. We have not been able to use behavioral or physiological measures of
stress in this study. A disadvantage of only using self-report measures is that
students might be inclined to please the teacher who executed the program by
indicating that their stress has decreased after the program. This phenomenon is
also known as the ‘hello-goodbye effect’.'” So, for future research we recommend
the inclusion of behavioral and physiological measures of stress. For example,
other than self-report measures can be (before and after the stress management
program) an assessment of the time devoted to relaxation activities as behavioral
measure, and a determination of the salivary cortisol level as physiological
measure.'”"”

The fifth limitation is that the program has only been executed by one
tutor, who was also the main researcher. Therefore, it was not possible to
determine whether other teachers might reach comparable results. A larger study,
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in which the stress management program is executed by larger numbers of
teachers, is necessary to shed more light on the question whether different teachers
realize comparable effects.

A sixth and final limitation is that the follow-up period was rather short:
two months. Also, we only measured these follow-up data for Group 1. For
practical reasons these data could not be gathered in Group 2. To investigate the
long term effects of the program we recommend measurements of stress a half year
and one year after finishing the stress management program.

Conclusion

This first study into the effectiveness of a new stress management program,
consisting of three ninety-minute sessions, showed positive results.
However, the study has several serious methodological limitations.
Therefore, more research is needed before final and more generalizable
conclusions can be drawn.
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Objectives of the thesis

The main aim of this thesis was to tackle different aspects of stress in dental
education. The first objective was to define the concept of stress and to present a
theoretical stress model, briefly discussing the negative effects of stress, and to
present the main aims of the studies we have performed concerning stress among
dental students (Chapter 1). The second objective was to systematically review the
literature regarding stress among dental students in order to identify the main
sources in dental education, and other aspects of stress among dental students,
including symptoms, signs, impact and management (Chapter 2). The third
objective was to study the effect of the year of study on the stress level of dental
students in a 5-year Bachelor of Dental Surgery (BDS) curriculum and to identify
the main sources of stress in our sample, which was from a religious culture
studying in a traditional curriculum (Chapter 3). The fourth objective was to
systematically review the literature to identify stress management programs in
dental education and to determine their effectiveness (Chapter 4). The fifth
objective was to develop and evaluate a new stress management program for dental
students, incorporating clements that have been proved to be useful previously
including; psychoeducational principles, stress reduction exercises, and time
management skills (Chapter 5). Below we summarize the main findings of the four
studies presented in chapter 2 to 5.

Stress Amongst Dental Students: A Systematic Review (Chapter 2)

The main objective of this study was to systematically review the literature
regarding stress among dental students and to identify its main sources during
dental education. This study, to the best of our knowledge, is the first systematic
review of the literature about stress amongst undergraduate dental students. In this
review we made a distinction between different aspects of stress, namely
demographic variables, stressors, signs and symptoms, indicators, measuring
instruments, and finally the management of stress.

Previous studies about stress amongst dental students showed significant
stressors mostly related to examinations, clinical requirements, patients, financial
problems, lack of time for relaxation, and faculty feedback or criticism. Moreover,
fear of parents after failure,”” getting material for study, clinical requirements™
and overcrowded accommodation® were a major source of stress for dental
students in several countries.

Many studies reported that female dental students showed more stress than
male, and sometimes the literature shows that there is a difference between
preclinical and clinical years. Stress in the preclinical years affects female more
than male, but stress during the clinical years affects male more than female
students.”” Some sources of stress were found more often in female than male,
such as(!)ack of confidence in clinical decision making, and doubt to be a successful
dentist.”
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First choice for admission has been reported as an important demographic
variable and it has been shown that there is more stress amongst those students
who were admitted in dentistry against their first choice." > ® 7 In addition, stress
differs according to the year of study, where it was reported that more stress exists
in senior years generally."™* ®** Dominant stressors of junior students in
preclinical years differ from those of senior dental students in the clinical years,
and the stress level is increasing over time."®

Reviewing the results and putting them into perspective, the following
conclusions were drawn. First, stress amongst dental students and stressors seem
not to have changed much, overall. For example, we found comparable results of
studies in the 1990s of the last century and the first decade of the present century.
Second, specific stressors seem to differ in different parts of the world. Stressors
related to fear of parents were found more significant in India, stressors related to
the financial situation of the students were more significant in western countries
than in eastern countries, and stressors related to resources and dental material
supply were more significant in poor countries in Africa."" > ' *” Thirdly, stress
amongst dental students can be discovered early by looking closely at signs and
symptoms of stress including student performance. Instruments of stress are useful
for early detection so that stress issues can be immediately addressed.”® > >

Effect of the year of study on the stress level among male
undergraduate dental students (Chapter 3)

The third objective of the thesis was to study the effect of the year of study on the
stress level of dental students in a five-year Bachelor of Dental Surgery (BDS)
curriculum and to identify the main sources of stress in our sample, which was
from a religious culture studying in a traditional curriculum. Third-year students
generally reported the highest stress levels, while first-year students reported the
lowest stress levels. An explanation for this finding was that third-year students are
in the transfer phase from the preclinical to clinical years, during which they start
to see patients and have to meet clinical requirements. Examinations and clinical
requirements were reported to be the highest stressors for dental students.

Dental Students Stress Management: A Systematic Review (Chapter 4)

The fourth objective was to systematically review the literature to identify stress
management programs in dental education and to determine their effectiveness.
Different types of programs about stress management for dental students have been
reported, and they differ in their duration, content, and effect. These programs are
cither single or multiple sessions and contain relaxation techniques or information
about stress. The shortest stress management program consisted of one 60-minute
session, while the longest consisted of six 60-minute to 90-minute sessions. The
stress management programs either help to reduce the number of stressors or
enhance the stress coping skills including relaxation techniques as deep breathing
and yoga. Stress management programs offering stress prevention tried to reduce
the stressors through stress awareness lectures. Most of these programs were liked
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by the students and helped them to manage their stress. However, most studies had
serious methodological limitations.

Effectiveness of the Dental Education Stress Management program
(Chapter 5)

Based on the findings of the literature review, the fifth objective was to develop
and evaluate a new stress management program for dental students, incorporating
clements that have been proved to be useful previously. We named the new
program the Dental Education Stress Management program (DESM program).
This stress management program consisted of three 90-minute sessions. To our
knowledge it is the first stress management program for dental students to include
a cognitive behavioral technique.

Overall findings showed that the DESM program was successful in
lowering the reported stress levels of dental students. However, although we used a
quasi-experimental design, our study also had a number of methodological
limitations. Therefore, results should be generalized with caution.

Discussion

High levels of stress have been shown to have negative effects on dental students.
Furthermore, stress can cause symptoms that can cause even more stress. Dealing
with this stress is an important concern for dental students, educators, and
practitioners. Identification of the most common sources of stress and the stress
symptoms is a first step towards dealing with this problem. Then, the focus should
be managing the stress sources and treating the stress symptoms, in order to break
the stress cycle.

Obviously, we did not want to suggest that the stress during the dental
study should be reduced to zero. The study of dentistry and the profession of the
dentist are exciting and some ‘normal’ stress remains necessary for optimal
performance when both studying dentistry and treating patients. However, too high
stress levels may have detrimental effects, first on study achievements and
ultimately for the treatment effects on real patients.

The most common sources of stress are the exams and the clinical
requirements. Also, stress levels increase as the study progresses, an important
reason for this is the exposure to dental patients. The overview of these factors and
their importance in each year of study in the research of this dissertation can be a
great benefit to educators and can help in improving the design of dental education.

The most important finding in this dissertation is that there is a great
mismatch between the number of studies investigating sources of stress, and those
investigating possibilities for reducing stress, such as stress management programs.
It was shown that only seven stress management programs were effective in
reducing the level of stress among the students. However, these programs did not
follow any standard in their duration or content.
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In order to provide a complete stress management program for dental
students, the Dental Education Stress Management (DESM) was developed and its
effectiveness tested. This new program includes stress awareness, stress reduction
through physical and cognitive behavioral approach, plus time management skills.
It was shown to be effective regardless of year of study. Incorporating such a
program into dental education could be very beneficial, especially for those
students where stress causes negative outcomes.

Overall, the research in this dissertation has shown what the causes are for
stress, how it develops over time, what its effect is on students and practitioners,
and what can be done to reduce it. The importance of stress has been adequately
discussed in the literature; all this knowledge combined could now be used to start
to lower the stress level of dental students.

Limitations and suggestions for future research

The review studies in this dissertation covered most of aspects of stress among
dental students and made it easier for scholars to have a base to proceed with their
research in the same subject and for educators to use for their program design.
Furthermore a new effective stress management program was designed that
included a cognitive behavioral approach for the first time. However, the results of
the studies in this dissertation have a few limitations that should be understood.

All field studies have been performed in the Middle East; cultural factors
may have played a role in the results. Also, the field studies were conducted on
male dental students only, due to these cultural factors. Future research should
include both male and female dental students.

The newly proposed stress management program DESM has been
supported by the research, but the sample was rather small. Although significant
results were found, it would be good to repeat the study on a larger, cultural
diverse sample.

In the systematic reviews, we have suggested research that could develop
more effective stress management programs, and establish standards and criteria
for effective stress management programs, applied to dental students. Also, there is
a need to develop an updated validated tool to measure stress among dental
students including new dental technology and techniques. The field of dental
education is ever developing and although the DES has been often used, it would
be good to see if there are newly emerging factors that could be incorporated.
Furthermore, the significant effect of the year of study on the stress level of male
dental students showed the need for a future longitudinal study to investigate the
students stress prior to admission to dental school and relate it to the students’
personality and year of study during all years of curriculum.

It is also recommended to investigate the influence of new educational
approaches such as two-way learning and a student-centered curriculum on the
level of stress, as compared to more traditional lecture-based educational
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programs. As previously mentioned, the newly developed stress management
program also deserves more resecarch and validation, in a variety of different
settings.

Finally, multiple or alternative methods, apart from the DES, can be used
to measure stress among dental students. Many studies in different parts of the
world have been using the Dental Environment Stress (DES) questionnaire that
was subjective and non-validated yet.

Conclusion

Several conclusions can be drawn from the research presented in this dissertation.
We will sum them up briefly and conclude with a thought for the future. Dental
students are facing many stressors in dental education, causing many negative
outcomes. The most common are the exams and the clinical requirements. The
year of study has been shown to affect the stress level among dental students,
where in our own empirical study the third year students had the highest stress
scores and the first year students the lowest. This result is not in line with previous
studies showing that the stress levels of students in the clinical phase are higher
than in the pre-clinical phase. The relatively early exposure to patient care in our
sample in the third year may be an explanation for the difference between the
outcome of our study and the previous studies. In fact, we suggest exposing the
dental students to patient care as early as possible in their curriculum. That can
help to balance the stress across the different years of the curriculum, and maybe
reduce the stress levels in the later years of the curriculum. That is important
because too stressed dentists may be detrimental for the treatment of their patients.

Our literature overview has shown that there are only a limited number of
studies discussing stress management for dental students. In general, dental
students appreciated these programs, but they did not yet follow a golden standard.
Therefore, we decided to develop a new stress management program named the
Dental Education Stress Management (DESM) program. The first study into its
effectiveness showed positive results. We found a reduction of stress levels in the
students on two measures of stress. Based on this result, we recommend that the
DESM program is included in other dental curricula. That might also offer the
opportunity to investigate whether comparable reductions in stress can be found in
other samples.

Stress in dental environment is significant and needs prevention and
intervention programs, which should be included in dental curricula. These stress
management programs will affect the dental students achievement positively and
make them more effective dentists in their future career.
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