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Abstract

The aim of the study was to assess the levels of stress and perceived academic performance in
medical students from all study years enrolled at Faculty of Medicine, UKIM, Skopje during the winter
semester of the academic year 2022/23. An online survey including the Perceived Stress Questionnaire
(PSQ), Perceived Academic Performance Scale (PAPS) and a questionnaire regarding demographic
variables (age and gender) was available via Google Forms to a cohort of studentsat three time points
(the beginning, the middle and the end) of the semester. A total of 113 students from all years, aged 18-
28, responded. Eighty percent of them were female and 20% were male.

The PSQ is self-report questionnaire comprised of 30 questions, which asses the stressful life
eventsduring past month. The score can range from 0 to 1, with a higher score indicating a higher level
of stress. The PAPS consists of five statements on the experience of one's academic performance,
achievement and success. The score can range from 5 to 35, with a higher score indicatinga more
positively perceived academic performance.

The mean value of PSQ score increased (0.55+0.2; 0.58+0.22; 0.63+0.16) (p=0.0286), followed
by a decrease in the mean value of PAPS (27.1+6.4; 25.7+7.1; 25.3+7.5) (p=0.1369) from the first to
the third time point.

A gradual increase in perceived stress and reduced academic performance among medical
students during the winter semester are observed.
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Introduction

Stress is a psycho-physiological non-specific reaction to numerous demands or challenges,
which are perceived as dangerous or hard to handle with. It can be an acute reaction or a prolonged
(chronic) response. In the literature, stress is placed between the causes (stressors - anticipated or
experienced intimidating events or circumstances) and outcomes (body's stress response), so that it can
be used as an interventional point for regulating the stress response [1].

For example, the stressor can be perceived as "bad", but the stress itself as "good", because it
can ultimately lead to positive behavioural and emotional changes. Stress is one of the factors that affect
sleep [2-5].

Stress and sleep, separately and together, affect cognitive functioning that is fundamental for
academic achievement of students with deep impact on their future success and societal well-being [6-
11].

Academic performance is crucial in the educational process of college students. During the
period of higher education, they face challenges such as academic pressures, mental health concerns,
building relationships, and finding their purpose [10].

Many studies have reported that factors including individual characteristics and behaviors,
socioeconomic conditions, familial influences, educational settings, and broader societal contexts have
complex effects on students’ academic achievements [12-16].

Student characteristics such as motivation and self-efficacy, study routines, involvement in
extracurricular activities, prior academic achievements, sleep patterns and performance metrics [12],
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school climate, socioeconomic status (SES), gender, parental education and attendance are among them
[13,14].

Also, increased odds of good academic performance are observed among students reported to
be non-smokers, adults, and medical/health science students [15].

Perceived Academic Performance (PAP) refers to students’ self-assessment of their educational
standing and represents the cognitive perception of their grades and the attitudes and procedures
involved in their school achievement[16].

It is an academic variable about which there is currently a high level of concern, principally
due to its association with maladaptive school behaviours, such as truancy, as well as its impact on
school grades [17]. As students engage in various activities and educational aspects, their perceived
academic performance may vary [11].

School climate and life satisfaction are found to directly influence perceived academic
performance, whereas emotional intelligence and resilience do so indirectly, with the full mediation of
life satisfaction [10,17].

Evidence shows that studentswho perceive the educational climate favourably achieve higher
academic success than those who perceive it negatively [13,18].

The relationship between students stress levels and academic performance is unclear; with
reported significantly negative correlation or no correlation at all [19]. Wunsch et al, (2021) point out
that student population is more stressed than their non-student peers [20].

Many authors believe that exam periods and exams, which are even more frequent for medical
studentsalong with heavy academic demands could be one of the causes for sleep disorders and high
distress levels among students [21-24].

One fact could be taken for sure: stress, up to some point, is considered as an eustress and it is
positively related to intrinsic motivation for academic achievement [25]. However, when the breaking
point is reached due to higher intensity and prolonged duration, stress could lead to poor academic
performance followed by school dropouts and various health concerns.

Medical students constantly face numerous demands during their studies. Academic success is
very important for them for achieving better career outcomes. Medical education has become an area
of concern due to psychological and other factors that may influence students’ academic performance
and their mental health. Factors that impact students’ well-being and academic performance include
academic pressure, financial stress, lack of social support, isolation, trauma, lack of inclusive practices,
and pandemic-related stressors [22,26-28].

Medical students have higher risk for anxiety and stress due to the complex interaction between
a demanding learning environment and different personal and socioeconomic factors [7].

The global prevalence of anxiety in medical students is 33.8%, while stress is 54% and is
slightly higher among females and 57% of medical students have poor sleep quality [29-31].

Additionally, institutional barriers, inconsistent well-being measures, datasharing issues, and
regulatory limitations hinder students’ access to mental health services, while stigma and lack of trust
in mental health professionals impede care [28].

The aim of this study was to assess the levels of stress and perceived academic performance
during the winter semester of the academic year 2022/23 in medical students from all study years
enrolled at Faculty of Medicine, UKIM, Skopje.

Materials and Methods

The study was performed at the University “Ss. Cyril and Methodius”, Faculty of Medicine in
Skopje.The activities were undertaken at the Student Counseling Service within the Institute of
Physiology and Anthropology during the first (winter) semester of 2022/2023 study year. The research
was designed as a prospective observational study with three cross-sectional points.

The first time point (T1) was at the beginning of the new academic year during October 2022,
the second time point (T2) was after the second mid-term exam week, and the third time point (T3) was
at the end of the winter semester (after January exam session).

During the study atotal of 327 responses to an online survey, available via Google Forms, were
collected. The survey consisted of participant information regarding age, sex, informed consent and the
Perceived Stress Questionnaire (PSQ) and the Perceived Academic Performance Scale (PAPS). In the
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first time point, a total of 111 students aged 18-27, out of whom 85.6% were female and 14.4% were
males, participated in the study. During T2 time point, a total of 113 subjects aged 18-28 years took
part in the study. Eighty percent of them were female and 19.5% were male. In the T3 point, 103 subjects
aged 19-28 years, of which 81.6% were female and 18.4% were male.

The participants were divided into three groups depending on the current stage of medical
education and their reported age.

The “Preclinical” group included students from the first and second study year, aged 18-20
years, mean age 19.5+0.6 years, who attended basic science courses. Out of 105 answers obtained in
the study from this group, 41 were collected at the first time point, 37 at the second time point and 27
at the third time point (total of 41 students with 105 total answers).

The “Clinical clerkship” group was comprised of students from the third and forth study year,
aged 21-23 years, with mean age of 21.9 + 0.8 years. A total of 169 answers were collected from the
second group at the three time points of the study (51, 59, and 59 respectively).

The “Clinical internship” group included students from the fifth and the sixth study year, who
were engaged in clinical internship aged 24-28 years, with mean age of 24.9+1.2 years. A total of 53
answers were collected during the study from the Clinical internship group at three time points (19, 17,
and 17 respectively).

The PSQ is self-report paper and pencil measure that contains 30 questions through which
stressful life events and circumstances can be assessed. For each statement, the respondent circles the
number, on a Likert scale from 1 (“almost”) to 4 (“usually”), that describes their experience duringthe
past month. The score can range from 0 to 1, with a higher score indicating a higher level of stress [32].

The PAPS consists of five statements regarding the individual perception of one's academic
performance, achievement and success, which the respondent has to rate from 1 to7 on a Likert scale,
according to how much they agree with them. The statements are as follows: “I meet the official
performance requirements expected out of a student”, “I adequately complete assigned duties”, “I fulfil
responsibilities specified in the course outline”, “I perform tasks that are expected of me” and “My
performance is beyond demands”. The score can range from 5 to 35, with a higher score indicating a
more positively perceived academic performance [33].

The survey was shared with the participants in the study over a one-week period at each time
point.

For statistical evaluation of the data, SPSS 16 software (SPSS Inc., Chicago, IL) was used. The
results are represented by mean values and their standard deviations as measures of central tendency;
the analysis was performed with the Student t-test, one way ANOVA, chi-square test and the Pearson
correlation coefficient. The level of significance was p< 0.05.

Results

The mean value of the obtained total PSQ score was 0.58 + 0.2. At the first time point (T1) the
mean PSQ score was 0.55 £ 0.2 (111 answers), at T2 it was 0.58 + 0.22 (113 responders) and at the
third time point it was 0.63 + 0.16 (103 responders) (ANOVA (F=3.5926, df=2, p= 0.028629).

As can be seen from table 1, the mean PSQ score obtained from the “Preclinical” group was
0.62 + 0.19, while students from the “Clinical clerkship” group showed mean PSQ score of 0.57 £0.21.
The students from “Clinical internship” group showed mean PSQI score of 0.55 = 0.18 (ANOVA
(F=3.00621, df=2, p=0.050861). Junior medical students showed a significantly higher mean value of
PSQ score than students from “Clinical internship” group (p= 0.04271). The highest value of the mean
PSQ score was obtained at the second time point (T2) in the “Preclinical” group and it was 0.66 £ 0.22.
It was significantly higher than the one obtained in the “Clinical clerkship” group at the same time point
(p=0.0369).
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Tablel. Mean values of PSQ scores obtained in undergraduate medical students in three time
oints during winter semester of the academic year

Subjects Preclinical Clinical Clinical internship Total
(M1+M2) clerkship (M5+M6)
Time point (M3+M4) N=19
N=41 N=51
T1(beginning) 0.56 £ 0.20 0.52 £ 0.22 0.58 £0.11 0.55+0.20
T2 (mid-term) 0.66 £ 0.2 0.56 £ 0.22** 0.46 £0.21 0.58 £ 0.22
T3 0.65 £ 0.16 0.61+£3.3 0.59 £ 0.20 0.63£ 0.16*
(end of term)
Total PSQ score 0.62 £0.19 0.57+£0.21 0.55 + 0.18** 0.58 £ 0.20

*(ANOVA (F=3.5926, df=2, p=0.028629).
**<0.05

The median and the mode PSQ score for the whole sample were 0.6. Out of all participants, 37% showed
PSQ scores higherthan 0.6. At the first time point the prevalence of PSQ>0.6 was 29.7%, at the second
it was 37.2%, while at the third time point it was 44.7% (chi square = 5.111 df=2 p=0.077). In junior
students the prevalence of high PSQ scores was 47.6%, while in “Clinical clerkship” group it was 33.1%
and in the “Clinical internship” group it was 28.3% (chi square = 7.8818 df=2 p=0.01943).

The mean value of the total PAPS score (total of 327 responses) was 26.06 + 7.04. At the first time
point the mean PAPS score was 27.1 £+ 6.4 (111 answers), at the second time point it was 25.7 £ 7.1
(113 responders) and at the third time point it was 25.3 + 7.5 (103 responders) (ANOVA (F=2.00055,
df=2, p=0.1369).

As can be seen from table 2, the mean PAPS score obtained from the “Preclinical” group was 27.3 *
6.3, while students from the “Clinical clerkship” group showed mean PAPS score of 25.4 + 4.1, while
the students from “Clinical internship” group showed mean PSQI score of 25.7 £ 7.3 (ANOVA
(F=2.00055, df=2, p=0.1369). There was no statistically significant difference in mean PAPS scores
between students from different age groups at different time points.

Table 2. Mean values of PAPS scores obtained in undergraduate medical students in three time points
during winter semester of the academic year

Subjects Preclinical Clinical Clinical internship Total
(M1+M2) clerkship (M5+M6)
Time point (M3+M4) N=19
N=41 N=51

T1(beginning) 28.6 +4.1 26.6 £ 6.9 25.1+8.1 27.1+6.4

T2 (mid-term) 25.8+7.2 247+7.1 28.8+5.5 25.7+7.1
T3 27.3+7.1 25+ 7.6 23.3+7.1 253175

(end of term)

Total PAPS score 27.3+6.3 254 +4.1 25.7+7.3 26.06 + 7.04

*(ANOVA (F=2.00055, df=2, p=0.1369).

The Pearson coefficient of linear correlation between the PSQ and PAPS scores was r=-0.238 (p<0.05).
During the second time point the correlation between PSQ scores and PAPS scores in students from
“Preclinical” and from “Clinical clerkship” group were r=-0.393 and r=-0.359, respectively.

The mean values of PAPS scores in students with different levels of perceived stress (PSQ<0.6
representing average and low levels of stress and PSQ>0.6 as high level of stress) are presented in table
3.
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Table 3. Mean values of PAPS scores obtained in undergraduate medical students with different levels
of perceived stress (PSQ score) during winter semester of the academic year

Subjects PSQ<6 PSQ<6 PSQ>6 PSQ>6
Time point PAPS PAPS
Preclinical 0.47 £0.13 28.7+5.1 0.79+0.1 25.7+7.1*%
(M1+M2)

N=105
Clinical clerkship 0.46 £ 0.15 26.3£6.2 0.79+0.1 23.5£8.7%
(M3+M4)
N=169
Clinical internship 0.46+0.1 26574 0.77 +0.08 23.8+6.8
(M5+M6)
N=53
*p<0.05

Students with high levels of perceived stress from “Preclinical” and “Clinical clerkship” group
had significantly lower mean PAPS scores than the ones obtained in students with average and low
levels (p=0.0143 and p=0.021 respectively). Students with high stress levels from the “Clinical
clerkship group” showed the lowest mean PAPS scores (p>0.05).

Discussion

This study, to our present best knowledge, represents the first longitudinal research on the
relationship between perceived stress levels and perceived academic performance in undergraduate
medical students enrolled at UKIM, Faculty of Medicine, Skopje. There is substantial data on the
prevalences of substance use, anxiety and depression and related factors in medical studentsin our
country [22].

However, up to our knowledge, there is no data on the subjective perception of academic
performance of medical students and its’ relationship with maladaptive behaviors, especially during the
exam periods in longitudinal settings. Medical students in our country perceive the winter term as more
difficult, more demanding and more stressful compared to summer semester, due to the larger number
of exams, more difficult subjects and more difficult curricular demands for progress. The winter terms
of the first, second and the third school year are considered to be most demanding of all compared to
the clinical ones.

The levels of perceived stress in medical students increased during the winter term with the
significantly highest values noted at the end of the term (p= 0.028629). The results are in accordance
with findings from other authors who report that perceived stress and mental distress increase from the
time before the exams to the exam period and decrease after the exams to a lower level than before the
exams. They suggest that higher mental distress before exams increases the risk of developing more
perceived stress during exams. Higher perceived stress during exams, in turn, increases the risk of
experiencing a less successful (or quick) recovery of mental distress after exams [24].

They, also report on the rate of burnout of 33.9% at the beginning of the academic year, 60.9%

at the end, and 48.5% at the beginning of the following one [25].
Junior medical students in our study perceived the highest levels of stress, especially during the midterm
time point (T2), when they showed significantly higher stress levels compared to students from the
“Clinical clerkship” group (p=0.0369). They also showed significantly higher levels of stress than the
students from “Clinical internship” group (p= 0.04271). This could be due to their first experience of
academic examination, because of disappointment if reality doesn't meet their own expectations or
simply because of pressure of getting the desired result.

Out of all participants, 37% showed high levels of stress. In junior studentsthe prevalence of
high levels of stress was 47.6%, while in “Clinical clerkship” group it was 33.1% and in the “Clinical
internship” group it was 28.3% (chi square = 7.8818 df=2 p=0.01943). These results are in agreement
with the reports that the prevalence of stress is higher during the initial three years of study and among
female students [5,34-36].
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Then again, a recent systematic review reported that the prevalence of burnout among medical
students range from 5.6% to 88%. Students who enter medical school have a mental health status very
similar to their same-age peers, but, during medical school, their mental health severely deteriorates.
After stratifying for the stage of the medical course, increasing rates of burnout from the preclinical
years (2.8% and 26%) to clinical years (8.3% and 35%) were reported [25].

We found a weak negative correlation between perceived stress levels and perceived academic
performance. The Pearson coefficient of linear correlation between the PSQ and PAPS scores was r=-
0.238 (p<0.05). During the second time point the correlation between PSQ scores and PAPS scores in
students from “Preclinical” and from “Clinical clerkship” group were r=-0.393 and r=-0.359,
respectively. Students with high levels of perceived stress from “Preclinical” and “Clinical clerkship”
group had significantly lower mean PAPS scores than the ones found in students with average and low
levels (p=0.0143 and p=0.021 respectively). Several studies stand with similar findings, which support
ours— stress is not significantly associated with academic performance [3,5,20] or they are significantly
and negatively correlated at the beginning of the pre-clerkship and clerkship phases of the studies [19].

One study report on the positive relationship between stress and academic performance point
out that students who are more dedicated to academic achievements experience higher stress levels [20].
In order to reduce the perceived stress associated with studies, some authors suggest practicing more
wellness activities, therefore indirectly affecting the academic performance [19].

Despite their negative correlation, a positive one was found as well, when physical activity
becomes stressor itself, reducing the time one could dedicate to increased learning activities in the exam
periods [20].

Student counselling services are recognized as an important part of promoting stress-reducing
techniques and improving study skills [3].

Making students look at the stress as ‘adaptive' was shown as helpful in improving emotional
experience and performance too. It emphasizes that interventional point should be in changing students
view of the stress and therefore motivating them to engage in proactive behavior (like starting to prepare
for the exams earlier), or with other words to modify the controllable stressors [1].

Stress can lead to mental, as well as physical health consequences. Internalized mental health
problems such as depression, anxiety, sleep problems, post-traumatic stress and suicidal ideation and
externalized problems like inattentiveness, hyperactivity, impulsivity and conduct disorder were linked
to significant dropping of academic functioning, compared to the other students who did not report any
mental health problems [22, 23].

Study programs that are academically rigorous, such as medical studies, or study courses
associated with lower academic achievements may increase students’ distress and therefore the
prevalence of mental health problems [23].

Having sensitized authorities for these concerns is very important for the organization,
management and continuous support of adequately equipped and competent mental health services
within high education facilities that could help students with well-designed intervention protocols on
individual as well as on systematic level.

The limitations of the study include the use of self-reported measures that allow participants
the possibility to give socially desired answers on sensitive questions or not correctly respond some
questions as they might not understand. This study did not examine factors other than age that might
affect the analyzed variables. Therefore, more research is needed to examine these factors among
medical students in North Macedonia.

Conclusion

More than one third of all participants demonstrated high stress levels with significant tendency
for increment from the beginning to the end of the actual winter semester. The prevalence of high stress
levels was significantly higher among junior medical students, in comparison to the students from
clinical internship group.

A trend of decrement in positively-perceived academic functioning during the semester was
also found. Students distress significantly and negatively influence their academic functioning,
especially in the first four years of the study.

Taking all data intoaccount, future research and activities should be designed and undertaken
towards the improvement of external factors (study curricula, study time, creating a psycho-physical
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environment for mitigating and management of stress and burn-out) and the internal factors (emotional
and behavioral changes) and their effect on medical students’ well-being and academic performance
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