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Background. Presumably, the academic stress that builds throughout the academic year has a negative effect on dental students’
psychological well-being and may have a relationship with academic performance. This research aimed to analyse the variation
of positive well-being in second-year dental students, across the academic semester, in relation to consecutive examinations as
part of academic assessment system (1) and to observe the relationship between academic performance during semester evaluation
period and dental students’ positive well-being (2). Methods. A prospective study was conducted on second-year dental students,
data on positive well-being being collected withWHO-FiveWell-Being Index (WHO-5), at the beginning of the semester and after
three consecutive mandatory examinations. Results. One hundred and forty-six dental students were included (77% response rate).
Repeated ANOVA showed a significant progressive decline of positive well-being over the semester, which was clinically significant
for an important part of them. Students who performed better in the semester evaluation period registered higher well-being levels
at the beginning of the semester but a more pronounced decline of it until the semester evaluation period. Conclusion. Based on
this research, a relationship between positive well-being, academic assessments, and academic performance is suggested, when
evaluating them in a prospective frame.

1. Introduction

Dentistry is considered a high-stress profession, beginning
with the educational period in dental schools, viewed as
a highly demanding and stressful learning environment [1,
2]. Anxiety, depression, and burnout associated with stress
are psychological illnesses repeatedly mentioned in studies
regarding not only dental professionals but also dental stu-
dents [3–6]. Current data identify academic stress as a strong
predictor of psychological well-being in medical and dental
students, the heavy workload related to the demanding cur-
ricula, the frequent theoretical and practical examinations,
the transition to clinical practice, and the necessity to acquire
adequate clinical competencies and interpersonal skills, of
great importance when dealing with a patient, being themost
significant sources of stress from the student’s perspective [7–
10].

Education nowadays is more than a transmission of facts;
it is also about helping the individual to reach his maximum
potential, both personally and professionally [11]. Academic
stress has a bidirectional effect on the learning experience: at
an optimal level it is being considered to enhance learning,
but, at an excessive level, it negatively affects academic
performance and professional development [12]. Presumably,
the academic stress builds throughout the academic year and
in preclinical dental students is probably intensely linked to
the frequent examinations, scheduled in waves at various
moments across the semester, which are integrated into
the assessment system used in some dental schools. Stress
accumulation may have a negative effect on dental students’
psychological well-being and may be related to the academic
performance. Even if psychological well-being of medical
and dental students is an issue relatively largely debated and
researched, few studies focused on the positive dimension
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of well-being, and fewer studies focused on its relationship
with academic performance, its importance being supported
by the independent role played by the positive and negative
mental states in quality-of-life and health outcomes [13],
positive psychological well-being being presumably strongly
linked to engagement and performance and to a healthy
behaviour, being a strong predictor for long-term health
outcomes, as shown in cohort studies [14].

The aim of this study was to analyse variations in the
positive well-being of second-year dental students across the
academic semester, in relation to consecutive examinations
as part of academic assessment (1), and to observe the
relationship between academic performance during semester
evaluation period anddental students’ positivewell-being (2).

2. Materials and Methods

This study was approved by the Ethics Committee for Scien-
tific Research at the “Carol Davila” University of Medicine
and Pharmacy, Bucharest, Romania (PO-35-F-03, number
55).

2.1. Study Design and Settings. A prospective study was
designed and implemented on a cohort of second-year
dental students from the Faculty of Dental Medicine, “Carol
Davila” University of Medicine and Pharmacy, Bucharest,
Romania. Data was collected during the second semester
of the 2014-2015 academic year, three consecutive times
during the teaching period (in the beginning of the semester
during a period of coursework without assessments and after
two consecutive mandatory intermediate examinations) and
one time during the semester evaluation period (after a
mandatory final exam).

2.2. Participants. Students from two out of three series of
second-year dental students who attended the above named
university were invited to participate in this study.The educa-
tional process in this university comprises six years of study,
each year being made up of three series of students, of about
one hundred students. Enrolment was done considering all
eligible subjects, who voluntarily agreed upon participation
in this study. All participants were informed regarding the
main characteristics of this study and a written informed
consent was granted, at the beginning and also at the follow-
up appointments.

2.3. Variables. Positive psychological well-being was evalu-
ated by WHO-Five Well-Being Index (WHO-5). WHO-5 is
an instrument developed at the Psychiatric Research Unit,
Mental Health Centre North Zealand, Hillerod, Denmark,
a World Health Organization Collaborating Centre, which
measures self-reported positive psychological well-being.
WHO-5 consists of a 5-itemquestionnaire, positivelyworded,
with a time frame of evaluation consisting of the previous
two weeks. Its interpretation is in accordance with the score
obtained, which ranges from 0 to 100; the higher the score
means the better the well-being. WHO-5 is also a depression
screening tool. Obtaining a score below 50, or choosing
answers with the minimum scores (“at no time” or “some of

the time”), suggests poor well-being and recommendations
are made to the participant to be tested for depression [15–
17]. In monitoring change, a difference inWHO-5 score of 10
points at consecutive evaluations is considered clinically sig-
nificant [18–20]. The Romanian language version of WHO-
5, available on the website of Psychiatric Research Unit at
the Psychiatric Research Unit, Mental Health Centre North
Zealand, Hillerod, Denmark, was used, which was previously
tested, and it was demonstrated to have good psychometric
properties as well-being scale and as a screening instrument
for depression [20].

Student’s academic performance during semester eval-
uation period was assessed by their grade-point average
(GPA). For this study, grades were imported from the faculty
database. Another two performance indicators were used,
namely, the attendance to final exams (two categories were
formed, namely, “present at all final exams” and “absent from
at least one final exam”) and the ability to pass all final exams
(two categories were formed, namely, “passed all final exams”
and “failed at least one final exam”).

2.4. DataCollection, in regard to theAcademic Calendar. Data
on the level of positive well-being was collected by usage of
a written questionnaire that included WHO-5, administered
four times during the second semester of the 2014-2015
academic year, after coursework or examinations that were
part of academic assessment.

In this Dental Faculty, the academic year is divided into
two academic semesters (from October to February and
from February to July). Each semester comprises a 14-week
teaching period and a 4-week semester evaluation period.The
teaching period includes coursework, practical activities, and
two intermediate examinations—one theoretical (scheduled
after the first half of the teaching period) and one prac-
tical (scheduled at the end of the teaching period). These
intermediate examinations are mandatory to pass (a grade
of 5 out of 10 must be obtained), but they have little or no
impact on the final grade. During semester evaluation period,
students undergo mandatory final examinations, which can
be regarded as major assessments, as they have the biggest
impact on the final grade. A third examination period is
organized in September, in which students that failed or were
absent from mandatory final exams from the first or second
academic semester can retake them.

Therefore, for one subject trained for one semester, the
assessment system usually includes three examinations, all
mandatory to pass, that is, two intermediate consecutive
examinations taken during the teaching period (one theo-
retical and one practical) and one final exam taken during
evaluation period. Also, GPA is the criterion for ranking
students, the first one hundred and thirty of them being
included in the tuition-free group.

In this study, timing for data collection (Figure 1) was
related to different levels of demand of the academic activities
in terms of assessments, as follows:

(i) T1: 2nd week of teaching period, corresponding to
the beginning of the second academic semester, when
focus is mainly on teaching the basic theoretical
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Figure 1: Timing for data collection, in regard to the assessments calendar of 2014-2015 second academic semester.

knowledge and practical skills, examinations of any
kind being scarce.

(ii) T2: 7th week of the teaching period, corresponding to
the middle of the semester, during which intermedi-
ate theoretical examinations are scheduled for many
of the courses taken; the questionnaire was addressed
immediately after a mandatory written examination,
the first scheduled in the second semester.

(iii) T3: 12th or 13th week of the teaching period, cor-
responding to the end of the teaching period, dur-
ing which students have practical examinations for
most of the courses taken; the questionnaire was
administered immediately after amandatory practical
examination.

(iv) T4: 2nd or 3rd week of the semester evaluation
period; the questionnaire was given just after taking
a mandatory written final exam.

2.5. Data Analysis. Missing data, corresponding to not fully
answering the questionnaire all four times, was managed by
exclusion of the subject from the analysis.

Repeated ANOVA measures were used to evaluate
changes of positive psychological well-being over time.
Because data violated the assumption of sphericity, a
Greenhouse-Geisser correction was used. Post hoc Bonfer-
roni statistical analysis was performed.

SPSS Statistics for Windows was used for data analysis.
Significance was set at 𝑝 < 0.05 (significance level 95%) for
all statistical tests and marked by the “∗” symbol.

3. Results

3.1. Participants. One hundred and eighty-nine second-year
dental students were registered in the two examined series.
Out of these, one hundred and forty-six dental students
completely filled the questionnaire all four times and were
included in this study, the corresponding response rate being

Table 1: Effect of time on students’ positive psychological well-
being, across the second academic semester.

(a)

WHO-5 score
Time Mean SD
T1 66.43 13.45

Greenhouse-Geisser adjusted
𝐹(2.49; 360.65) = 18.15, 𝑝 < 0.001∗,

partial 𝜂2 = 0.111

T2 65.26 16.58
T3 60.79 15.87
T4 55.94 22.40

(b)

Bonferroni statistical analysis

Comparison Mean difference Standard error 95% CI
Lower Upper

T1 versus T2 1.17 1.35 −2.44 4.80
T2 versus T3 4.46∗ 1.30 0.98 7.94
T3 versus T4 4.84∗ 1.53 0.74 8.95
T1 versus T4 10.49∗ 1.97 5.21 15.77

77%.Most of themwere females (𝑛 = 117; 80%), being twenty
or twenty-one years old (𝑛 = 141; 97%), and of Romanian
nationality (𝑛 = 139; 95%).

3.2. Change of Students’ Positive Well-Being, in relation to
Consecutive Examinations as Part of Academic Assessment
System. The results show that there was a significant effect of
time on students’ positivewell-being, and it is being suggested
that examinations of different types (theoretical or practical,
written or oral, and intermediate or final evaluations), or
maybe simply the stress related to the academic assessments,
contribute to the decrease of the student’s positive psycholog-
ical well-being throughout the academic semester. Analysing
the WHO-5 scores across the semester, a decline of positive
psychological well-being was noticed, which, by its mean
score, was clinically significant (Table 1).
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Figure 2: Gender breakdown of the change of dental students’
positive well-being across the second academic semester.

Gender breakdown revealed that male and female dental
students were rather different in terms of variation of positive
well-being across the second semester. In the beginning
of the semester (T1), they registered similar positive well-
being levels, but during the semester while male students
registered rather stable positive well-being levels, female
students showed a clinically significant worsening of the
positive well-being (Figure 2). Therefore, according to these
results, female students are more prone to the lowering of
the well-being level during assessment periods than male
students.

Thirty-one (21%) dental students in T1, thirty-three (23%)
dental students in T2, thirty-nine (27%) dental students in
T3, and fifty-nine (40%) dental students in T4 were recom-
mended to be tested for depression, according to WHO-5
interpretation. Students that were not recommended to be
tested for depression in the semester evaluation period reg-
istered rather similar positive psychological well-being levels
across the semester, suggesting a more stable emotional state.
Students that were recommended to be tested for depression
in the semester evaluation period showed a general tendency
of a progressive decline of positive psychological well-being
during the semester (Figure 3). Therefore, it is being sug-
gested that experiencing low levels of positive psychological
well-being in the semester evaluation period may appear
as a result of the cumulative effect of stressors during the
academic semester, this being observed for an important part
of the students.

3.3. Relation between Academic Performance during Semester
Evaluation Period and Dental Students’ Positive Psychologi-
cal Well-Being. Students with better academic performance,
ranked according to their GPA, registered higher levels of
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Figure 3: Subgroup analysis of the change of dental students’
positive well-being, according to their recommendation to be tested
for depression in the semester evaluation period (T4).

positive psychological well-being during the first half of
the semester, in T1 and T2, during the periods when focus
was mainly on acquirement of theoretical knowledge and
practical skills, and examinations were less frequent. Even so,
during the periods with more frequent examination (T3 and
T4), both categories of students registered similar levels of
positive well-being (Figure 4).

Twenty-five dental students failed to attend at least one
final exam. Students with better academic performance, in
terms of attendance to all final exams, registered also higher
levels of positive psychological well-being at the beginning
of the semester (T1) and a progressive decrease of positive
psychological well-being across the semester, which by its
mean score can be considered clinically significant. The
students that failed to attend at least one final exam showed
lower levels of well-being at the beginning of the semester
(T1) and lower variations of the positive well-being score
across the academic semester. Also, during the periods with
more frequent examination (T3 and T4), both categories
of students registered similar levels of positive well-being
(Figure 5).

Twenty-six dental students failed one or more of their
final exams. Students with better academic performance, in
terms of ability to pass all final exams, registered higher
levels of positive psychological well-being at the beginning
of the semester (T1) but showed a progressive decline of
well-being across the academic semester, with large variation
of WHO-5 scores, which by its mean value was clinically
significant. Students that had failed one or more of their final
exams registered lower levels of well-being at the beginning
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Figure 4: Subgroup analysis of the change of dental students’
positive well-being, according to their GPA related ranking.
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Figure 5: Subgroup analysis of the change of dental students’
positive well-being, according to their attendance of final exams.

of the semester (T1) and a more stable well-being level across
the semester, with lower variations of the WHO-5 score
(Figure 6).

4. Discussion

Dental students showed during the academic semester a
significant progressive decline of their positive well-being,
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Figure 6: Subgroup analysis of the change of dental students’
positive well-being, according to their ability to pass all final exams.

which was concordant with the increase of the academic
demand in terms of consecutive examinations, as part of
the assessment system. Students with better academic perfor-
mance in the semester evaluation period (in terms of higher
GPAs, attendance of all final examinations, and ability to pass
all exams) tended to register higher positive well-being levels
at the beginning of the semester, when focus is mainly on
acquirement of theoretical knowledge and practical skills and
examinations are less frequent, but were more prone to a
higher decrease of the well-being level across the semester.

In this study, the level of positive well-being of dental stu-
dents was found to be rather similar to population norms (i.e.,
of about 70, according to Bech [16, 17]) only in the first half of
the semester and decreased compared to it in the second half
of the semester, its lowest level being observed, as expected,
in the semester evaluation period. The relatively dramatic
decline of dental students’ positive well-being was probably
related to the exposure to academic stressors, starting with
the consecutive examinations and the need to cope with a lot
of information, and is associated with the effect of stressors,
such as fatigue. In this context, considering the moments
used for data collection (i.e., immediately after three different
types of mandatory examinations) and also considering
examinations are known to be highly stressful for students,
which act as an acute stressor, the lowering of the positive
well-being level may be seen as a predictable event [21, 22].
Our results suggest that stressors related to examinations have
a cumulative effect and may lead to a worrying situation; in
this study about 40% of the students were recommended to
be tested for depression in the semester evaluation period.
Considering that this routine of academic assessments is
nearly the same twice a year, during all six years of dental
training in this particular faculty, questions of howwell dental
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students adapt, or what are the side effects, arise. In this
regard, many previous researches drew attention towards the
decreased level of well-being of medical and dental students,
highlighting that unfavourable stress and depression are
significantly higher during medical training than before its
onset, and students’ stress increases in time, being suspected
to have detrimental effects on performance and health [23–
26]. Therefore, recommendations were made to attempt to
lower the negative effect of academic stressors on dental
students [27], as there is a perceived need to improve the
learning environment [28], with presumably positive effect
on the increase of their performance and their long-term
ability to acquire theoretical knowledge and practical skills,
for transforming them into competitive practitioners.

Gender differences also arise from the results of our
study: at baseline both male and female students show rather
similar positive well-being levels, but female students show a
greater decrease of the well-being level during the semester,
whereas male students seem to have a more stable well-being
level. Previous studies reported various results, part of them
being similar to the ones of this study, females experiencing
a higher decrease of well-being level being explained by the
higher levels of stress experienced by women, who are more
prone to anxiety than men, and assessments being found
invoking more stress in female than in male students [29].
Some studies, as the one of Lei et al., found rather similar
prevalence of depression among male and female medical
students in China [30];meanwhile others, as the one of Yusoff
et al., found that male students suffer more from depression
symptoms compared to female students from Malaysia [24].
Probably cultural differences are responsible for this evidence
disagreement.

The relationship between well-being and academic per-
formance was mainly addressed by cross-sectional studies,
which reported a weak positive relationship between them
[4, 31–33]. Very few longitudinal studies have been published
on samples formed by medical and dental students in this
regard, and even fewer were the ones considering the positive
dimension of well-being—this approach seeming relevant
when considering that positive psychological states are seen
as more important in explaining performance than the
negative ones [34]. According to this study’s results, positive
well-being is a highly dynamic state; thus, for understanding
its relation to academic performance, prospective researches
may give more accurate information than cross-sectional
ones. According to our results, students with better academic
performance in the semester evaluation period (in terms of
higher GPA, ability to pass all exams, and attendance to all
final examinations) tend to register higher positivewell-being
levels at the beginning of the semester, a moment which is
relatively remote in time. This might be explainable by the
higher engagement in the learning activities by the students
with higher well-being levels, the outcome being better
performance in the following examination process. These
results are in accordance with the few previous prospective
researches identified. Rather similarly, Yusoff et al. [35], in a
study on Malaysian medical students, found a relationship
between GPAs and stress levels in less stressful periods,
but not in more stressful periods (i.e., final examinations).

Silverstein and Kritz-Silverstein [25] observed that US dental
students that had higher stress scores at the beginning
of the first year reported lower GPAs for the respective
year, meaning worse performance. The burnout syndrome,
another element that can lead to the decrease of the personal
accomplishment level, was also found to be in constant
acceleration from the first to the final year of study [27]. In
this study, students that failed their final exams in the summer
evaluation period registered a lower well-being level at the
beginning of the semester but rather unexpectedly showed
also a low variation of it across the semester, consequently
at the end of the semester their well-being level being
higher than that of the students who passed all final exams.
Previous researches suggest that students who fail their final
examinations have higher psychological distress compared to
those who pass [36]. Possibly the low variation of the well-
being level found in this research is related to a decreased
engagement in academic activities—therefore the effect of
the stressors being limited upon them—and to the fact that
the fallen exams sustained during the summer examination
period can be retaken in the fall-examination period.

Limitations of this study include the drawing of the sam-
ple from only one dental school, and also the structure of the
sample, for example, is made up mainly of female students,
gender possibly being a confounding factor: unfortunately
medical universities inRomania have a predominantly female
studying population. Even so, considering data regarding
positive well-being and its relation to academic assessment
is scarce, even more limited for dental students from East-
Central Europe, this study gives information that helps
augmenting the knowledge and consequently shedding more
light on this issue. Also, the follow-up period in this study is
rather limited (i.e., one academic semester). Even if without a
doubt interest should be focused on what happens in the long
term, in order to clarify that it is helpful to understand what
happens on a shorter time scale, such as an academic semester
or an academic year, these intervals are appropriate when
considering the general structure of the academic training
period (academic years divided into academic semesters).
This research also suggests there is a relationship between
positive psychological well-being and academic performance
in dental students, even so, this research only addressed
the issue of academic stress related to examinations, and
therefore we need to understand the role that other academic
stressors play, in order to identify ways of improving the
educational process in dental schools.

5. Conclusions

The results of this research, considering also its limitations,
indicate that an important part of the dental students register
a clinically significant decrease of their positive well-being
across the academic semester, which seems related to the
progressive increase of academic demand in this time span,
as consecutive examinations which are part of the assess-
ment system. A relationship between positive well-being
and academic performance was observed, when evaluating
them in a prospective frame: students with better academic
performance in the semester evaluation period tend to
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register higher positive well-being levels at the beginning of
the semester and a higher decrease of well-being across the
semester.

In this context, making students aware of the risks
involved by the lowering of the positive well-being level
and interventions meant to enhance student’s well-being,
implemented in university settings, seem beneficial. Early
intervention seems appropriate when considering dentists
have high level of stress exposure during dental training and
dental career and also the negative effects at both personal
and professional level that may occur.
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