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ABSTRACT

Objective. Current evidence has shown academic stress to be associated with student maladaptive behavior.
This study aimed to investigate the effect of a problem-focused coping stress management program on first-year
medical students’ self-efficacy, psychological distress and find its effect on salivary cortisol.

Method. Forty students who scored high on academic stress and external locus of control were randomly
selected as the intervention (n = 26) and control group (n = 14). An intervention in the form of a problem-focused
coping stress management program was organized. The intervention was a 1%-hour training class conducted once a
week for four weeks.

Results. There was a significant difference in self-efficacy between the intervention and control groups (p-value
= 0.029). The self-efficacy score was significantly higher after the intervention (19.31 + 2.396 vs 21.27 + 2.677,
p = 0.005). Likewise, a significant difference in the psychological distress between the two groups was found after
the intervention (control group = 40.14 + 3.860; intervention group = 37.12 + 4.537, p < 0.05). We also found
a significant decrease in salivary cortisol after the intervention among this group (0.68262 ug/dl + 0.367 to
0.43304 pg/dl £ 0.231, p < 0.05), but there was no significant difference in cortisol between intervention and
control group after the intervention (0.49479 ug/dl + 0.264 and 0.43304 pg/dl £ 0.231, p = 0.448).

Conclusion. The problem-focused coping stress management program improved self-efficacy and decreased the
psychological distress and salivary cortisol of first-year medical students in this research.
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INTRODUCTION

Worldwide, the incidence of academic stress, depression,
and student suicides is increasing.”* The World Health
Organization (WHO) defines academic stress as a body
reaction that arises when an individual is faced with task
demands that are not following his knowledge, skills, or
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behavioral.® The incidence of academic stress, as well as
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nervousness, fatigue, and decreased immunity to infection
and decreased cognitive functioning.®®

'The academic workload of medical students is heavy. This
is following the profession's demands and responsibilities,
including dealing with the risk of patient death and medical
misconduct. Stressors on medical students, especially in
the first semester, are similar, where the additional task like
heading a campus seminar committee, financial problems,
attending campus activities (more than two activities on
the same day), being away from parents, extensive lecture
material that must be learned for exams, and involvement
in committees and other student activities. In addition,
individual factors can interact with academic burden factors,
increasing the risk of academic stress. According to Al-
Ayadhi, academic stress can arise due to a large number of
academic tasks, short amount of time to complete a task,
complex task structures, hectic student activity schedules,
poor physical conditions, inadequate learning environ-
ment, non-interpersonal relationships, and the lack of
social support from friends and family.” Research in several
countries showed that low academic achievement and conflict
with colleagues were the most common academic stress
sources.’”™ Other stressors included family income, heavy
quantitative and qualitative homework, additional activities
on campus, and additional workload at home.™>¢

Academic stress is related to low self-efficacy and can
become a source of psychological distress in students. It
also affects the stress response increasing cortisol. The body
will respond to stress within the limbic system, particularly
the amygdala and hippocampal regions, which signal the
posterior medial portion of the hypothalamus. A chain
reaction follows this, activating the hypothalamic-pituitary-
adrenal axis (HPA-axis) and sympathetic-adrenal-medullary
axis (SAM-axis).” The sympathetic adrenal-medullary
system regulates the secretion of the catecholamines of adre-
naline and noradrenaline and the hypothalamic-pituitary-
adrenocortical for cortisol secretion controlling system. One
of the essential functions of cortisol is to protect the organism
as a self-defense system.'®!? Various stressors can activate the
entire system to cause cortisol release quickly. In a previous
study, morning salivary cortisol is an adequate parameter
for study-related stress.?®* Stress stimulation is one of the
most potent stimuli; this stimulation can always break the
direct inhibiting feedback of cortisol, which will lead to the
occurrence of periodic exacerbations of cortisol secretion at
various times during the day or the elongation of cortisol
secretion in a chronic stress state.”? The awakening cortisol
response (ACR) shows a high degree of intra-individual
stability when measured for several days or weeks.
Therefore it can presumably be used to measure the
level of psychological strain in daily life. Increased ACR
is associated with perceived stress.”

Self-efficacy is defined as a self-evaluation of one’s
competence to successfully execute a course of action
necessary to reach the desired outcome.”? Academic self-

efficacy refers to students’ confidence in their ability to carry
out academic tasks such as preparing for exams and writing
term papers. A meta-analysis of studies on self-efficacy in
educational environments concluded that the most specific
academic self-efficacy indices had the strongest effect on
academic outcomes. Self-efficacy affects participants in
increasing students’ motivation and persistence to master
challenging academic tasks by fostering the eflicient use of
acquired knowledge and skills.?? A previous study found a
positive association between academic self-efficacy and the
number of hours students spent studying.® Thus, low self-
efficacy increases the risk of academic stress among students.

Self-efficacy and stress are closely related concepts. In
Lazarus’s cognitive model of stress, personal beliefs such
as self-efficacy are crucial in evaluating demands from the
environment. Each external demand is assessed as a threat
or a challenge, and persons with high self-efficacy beliefs
are more likely to evaluate the demands as a challenge.?

A problem-focused coping stress management program
has proven to be effective in improving self-efficacy in some
professions. This study applied a problem-focused coping
stress management program that included personal and
time-management skills training. The program focused
on reducing the burden of academic tasks, changing one’s
perceptions of the stressors, and improving the coping
mechanisms.?

Successful completion of academic tasks and cognitive
restructuring processes will improve physiological responses
and self-efficacy. High self-efficacy reduces psychological
distress because the individual will see the demands of
the task as a chance to achieve the goal. In line with other
studies, a similar stress management program also benefits by
reducing cortisol levels. They found that training programs on
stress management techniques and relaxation programs can
significantly reduce high cortisol levels.>? In this study, we
expect an increase in the students’ coping ability, a decrease
in external stressors, and a decrease in the cortisol level as
a result of the stress management intervention.

A study in Japan found the effectiveness of a stress-
management problem-focused coping program in reducing
psychological distress in participants from several different
professions.”” Accordingly, we expect the problem-focused
coping stress management program to improve self-efficacy,
decrease psychological distress, and decrease salivary
cortisol among students.

METHODS

Study participants and procedure

'This study was a randomized control trial. The sample
size was calculated using the G*Power 3 formula.?® 'The
accepted type I error was a = 0.05 (Za = 1.96), and the type
II error received was f§ = 0.05 (Z£ = 0.84). To get the effect
size of 1.3, the required minimum number of participants for
each group was 14 students. The study population was 84 first-
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year students at the Medical School of Udayana University.
Forty students were selected based on the inclusion criteria:
having an external locus of control and high academic stress
score. Exclusion criteria: students who were already having
stress disorder or under treatment from a psychiatrist. The
students were randomly allocated using the lottery method
to the intervention group or the control group.

Participants were 18 to 23 years old. The intervention
group (n = 26) included 18 females and 8 males, while the
control group (7 = 14) included 12 females and 2 males.

Intervention

The intervention was a problem-focused coping stress
management, in the form of training class. The training was
done four times (one session each week), and each session
was one and a half hours in duration. Participants learned
about how academic stress affects the body and mind. They
were trained in time management techniques, assertiveness
skills, and internal locus of control to improve cognitive
performance. They were also given tasks to perform as
homework and had to write in a mood diary book. There
were two trainers as resource persons experienced in
providing training (an occupational physician who completed
“stress management program’ training at the Mental
Health Department of Tokyo University, and an industrial
psychologist trainer/expert at the Medical Faculty of
Udayana University). The participants agreed on the day and
time for the training. To assess the effects of the intervention,
participants answered the questionnaire before an activity
and two days after the end of the training. We did a waiting
list intervention for the control group after the study was
completed according to the ethical issue.

Self-report measures

Self-efficacy was measured using the Student Self-
Efficacy Questionnaire.”” The questionnaire contained five
items that were responded to on a scale of 1-5 (strongly
disagree to strongly agree). The five items included (1) “I'm
certain I can master the skills taught in this class”; (2)
“I'm certain I can figure out how to do the most difficult
classwork”; (3) “I can do all the work in class if I do not give
up’; (4) “Even if the work is hard, I can learn it”; and (5) “I
can do the hardest work in this class if I try.” The lowest score
is 5, and the highest is 25.

Academic stress was measured using a modified
version of the Brief Job Stress Questionnaire (BJSQ) in the
Indonesian language. The questionnaire had 29 items that
were responded to on a 4-point Likert scale, where 1 = very
rarely and 4 = almost all the time. Some items were reverse-
scored such that higher scores represented higher levels of
academic stress.

Salivary cortisol levels
To prepare for the salivary cortisol examination, the
participants were told the following requirements: (1) No
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drinking of alcohol twelve hours before salivary sampling;
(2) No eating sixty minutes before salivary sampling; (3)
No drinking milk or dairy products twenty minutes before
salivary sampling; (4) No eating of sweet or sour or coftee/
caffeine foods as these can lower the pH of the saliva and
invite bacterial growth; (5) Rinse mouth with water (to
remove food scraps) before salivary sampling, and drink
water (to increase hydration); (6) Wait for ten minutes after
rinsing before the salivary sampling (to avoid dilution of
salivary samples); (7) No smoking during the intervention
period; (8) No heavy physical activities in the evening; (9)
Enough sleep at night; and (10) Record any form of physical
activity, alcohol consumption, amount of caffeine-related
drinks, and medicines, and history of oral diseases.

The research participants collected their saliva between
5 and 6 a.m., which was collected by a lab officer and stored
in a freezer from 8 to 8:30 a.m. The saliva collection was
done by tilting the head forward, allowing the saliva to
stagnate at the bottom of the oral cavity. Then, the saliva
was passively dropped into a polypropylene bottle. Sampling
was done the day before the intervention and two days after
the intervention at the same time in the morning. Research
participants collected their saliva in the morning when
waking up and putting it in a container. Then, within 1-2
hours, the saliva samples were submitted to the laboratory
personal at the Medical Faculty building to be transported
to a freezer container in the laboratory where the specimen
was examined. A High Sensitivity Salivary Cortisol Enzyme
Immunoassay Salimetric was used to measure the salivary
cortisol.** The standard calibration range was 0.012-3 pg/dL,
and the detection limit was 0.007 pg/dL. The saliva analysis
was done at the Prodia Laboratory in Denpasar, which
has national and international certifications.

Statistical procedures

Data were statistically analyzed for normality using
the Kolmogorov Smirnov test. To test the hypotheses, the
independent t-test was used to analyze the difference in scores
on the measures between the two groups (before and after
intervention). The paired sample t-test was used to analyze
the difference in scores before and after the intervention
in each group.

Research ethics board (REB) approval

Ethical clearance for this study was obtained from
the Udayana University Research Ethics
(Approval No: 1494/UN14.2/Litbang/2015).

RESULTS

Committee

Based on statistical analysis by paired sample t-test, we
found that self-efficacy scores significantly increased after
the intervention (p = 0.005), with a pretest mean of 19.31
(SD = 2.396) and posttest mean of 21.27 (SD = 2.677).

'This showed that there was a 10% increase in self-efficacy.
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There was no significant increase in the self-efficacy scores
in the control group. In line with self-efficacy, psychological
distress decreased by 15.9%, and salivary cortisol levels
reduced by 36.6% in the intervention group. The results are
shown in Table 1.

'The results of statistical analysis by independent samples
t-test comparing the two groups are provided in Table 2.
Self-efficacy, psychological distress, and salivary cortisol
levels before the intervention between the two groups were
all comparable, as shown by the following p values: 0.825
for self-efficacy, 0.065 for psychological distress, and 0.064
for salivary cortisol.

After the intervention, there was a significant difference
in self-efficacy scores between the two groups (p < 0.05). The
control group mean was 19.29 (SD = 1.541), whereas the
intervention group mean was 21.27 (SD = 2.677). There was
also a significant difference in psychological distress scores
at posttest. However, there was no significant difference
in salivary cortisol levels between the two groups after
the intervention.

DISCUSSION

'This study investigated the effects of a problem-focused
coping stress management program on medical student’s
self-eflicacy, psychological distress, and salivary cortisol
levels. After the program, we found a significant increase
in self-efficacy and a significant decrease in psychological
distress and salivary cortisol level in the intervention group.
In contrast, there were no significant differences in pre and
post-test scores in the control group. Additionally, there
were significant differences in self-efficacy and psychological
distress between the control and intervention groups at
posttest. However, salivary cortisol did not differ significantly
between groups. The results of this study were in line with
the three hypotheses.

The problem-focused coping management
program is one of the most effective methods for coping with
academic stress and job stress.?” The goal of this method was
to overcome the causes of academic stress and to deal with
other related factors. Time management skills and cognitive

stress

Table 1. The result of statistical analysis by paired sample t-test of salivary cortisol, psychological distress, and self-efficacy

in intervention and control group

95% Confidence Interval

Variable Std. Deviation
Lower Upper
Psychological distress (pre) 14 40.00 4132
-1.536 1.251 0.828
Psychological distress (post) 14 40.14 3.860
Salivary cortisol (pre 14 0.488 0.271
Control Y (pre) -0.155 0140 0917
group Salivary cortisol (post) 14 0.495 0.264
Self-efficacy (pre) 14 19.1429 2.14322
-1.518 1.232 0.826
Self-efficacy (post) 14 19.2857 1.54066
Psychological distress (pre) 26 44,12 5.975
4.639 9.361 0.001
Psychological distress (post) 26 37.12 4.537
i Salivary cortisol (pre 26 0.683 0.367
Intervention Ivary cortisol (pre) 0.153 0346 0001
group Salivary cortisol (post) 26 0.433 0.231
Self-efficacy (pre) 26 19.3077 2.39615
-3.256 -0.666 0.005
Self-efficacy (post) 26 21.2692 2.67668

Table 2. Results of the comparability test and analysis of intervention effects between the intervention and control groups

Variable n

Std. 95% Confidence Interval

Mean p

Deviation Lower Upper
Psychological distress (pre) control o o s 7383 0848  0.065
Psychological distress (post) ﬁ]‘t’;‘:\r/‘:n con %2 g%;’ Z:ggg 0.248 5.807 0.034
Salivary cortisol (pre) control o R 02 -0.402 0012 0064
Salivary cortisol (post) ﬁ]‘t’;‘:\rfé’n con ;z 8:232 822‘1’ 0.235 -0.111 0.469
Self-efficacy (pre) control o o oo 1679 1349 0825
Self-efficacy (post) ﬁ]‘zgg‘:ﬂ con ;g ;i:g? ;:2% -3.324 0.533 0.005
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restructuring of locus of control create more powerful coping
strategies and anticipating complicated tasks or stressful
situations. It may also have a calming effect on the student
because of a change in the limbic system. There is a decrease
in dopamine release, affecting the HPA-axis and SAM-axis,
resulting in reduced cortisol. When a task is appraised as
a challenge, one is more likely to select an effective coping
strategy to persist at managing the task. Self-efficacy thus
affects the perception of external demands and mediates the
relationship between external stressors and psychological
stress. Therefore, this method can directly reduce academic
stress. It can also alter the physical and emotional response
by decreasing the academic stress response.

Several studies have also consistently found an association
between academic stress and self-efficacy based on cognitive
theory. Cognitive activation theory provides the links among
work stress, cognitive activation, and psychophysiological
arousal. A decrease in arousal or the stress response resulting
from the problem-focused stress management program
will increase cognitive functioning reflected by increased
self-efficacy. ‘The cognitive theory posits a strong negative
relationship between self-efficacy and perceived stress.?*!

In this study, the morning salivary cortisol levels of the
students who participated in the problem-focused stress
management program decreased significantly from 0.683
pg/dL to 0.433 pg/dL. Compared with cortisol levels based
on a similar age group, previous studies reported morning
salivary cortisol levels in the range of 0.021-0.888 pg/dL.
Adolescents 12-18 years old had cortisol levels in the range
of 0.021-0.888 pg/dL, and in adult males aged 21-30 years
old, the levels were 0.112-0.743 pg/dL, whereas, in women,
the range was 0.272-1.334 pg/dL.**% Cortisol secretion has
been found to increase in unfamiliar situations that evoke
feelings of uncertainty, anxiety, or negative experiences.”
The effect of the intervention in this study in reducing
concerns about the ability to handle tasks and increasing
the belief that one can have control over the situation (i.e.,
internal locus of control) would therefore have the opposite
effect on cortisol secretion; that is, it would reduce the
activation of the HPA and SAM axes and decrease
cortisol. A previous study found that individuals with high
psychological well-being had significantly lower salivary
cortisol than individuals with low psychological well-
being.3*% A person in a good psychological condition had
significantly lower salivary cortisol than individuals who have
a terrible psychological condition. In addition, according
to Lundberg, morning salivary cortisol is more affected by
changes in daily job strain.®

One study found that higher cortisol levels were
reported in men and women when feeling pressured for
time. A feeling of time pressure showed a significantly higher
ACR (mean/SD) of 18.37/14.75 mmol/L versus 8.41/9.28
mmol/L in not feeling time pressure. Also, salivary cortisol
levels throughout the day tended to be significantly elevated
in subjects with feeling time pressure.”

Stress management program

Psychological distress decreased significantly in the
students who participated in the problem-focused coping
academic stress management program in this study. Many
factors can influence the effectiveness of a program on changes
in individual physiological and psychological responses.?’

A larger number of samples is needed for further
research. In addition, the involvement of genetic factors
in amygdala activation will undoubtedly have a different
response to the effects of the intervention on each individual.?”

A significant potential limitation of our study was the
small number of participants in the control group compared
to the intervention group. Additionally, further research
is needed on students at other institutions to evaluate the
effects of the intervention on different types of students
experiencing academic stress in Bali or Indonesia. Lastly,
the problem-focused coping stress management program
needs to be evaluated for its long-term effects to see if what
has been gained through the intervention is maintained
throughout the student’s academic program.

CONCLUSION

First-year medical students who participated in a
problem-focused coping stress management program
showed a significant increase in self-efficacy and decreased
psychological distress compared to the control group.
Additionally, there was a substantial decrease in their salivary
cortisol levels. Thus, the study supports the effectiveness
of a group intervention to reduce academic stress in
medical students.
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