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present study was carried out among premedical and basic science
undergraduate medical students during June 2014. Demographic
characteristics like gender, semester of study, age and nationality were
noted. Mean scores of different groups of stressors and coping strategies
were calculated and compared among various subgroups of respondents
using appropriate statistical tests (p<0.05). Result: Ninety-two of the 108
students (85.2%) participated. Cronbach’s alpha values for various
categories of stressor scores were high. The major categories of stressors
were academic related and group activity related. Certain stress scores were
higher among female respondents and undergraduate medical (MD)
students especially those studying in the fourth and fifth semester. The main
coping strategies employed were planning, active coping, positive
reframing, and acceptance. There were differences in use of certain coping
strategies among subgroups of respondents.Conclusion: Academic related
stressors were high especially among fourth and fifth semester students.
Longitudinal studies following students over their basic science years are
required. Studies among students doing their clinical rotations in the United
States are required. Studies among students in other Caribbean medical
schools are needed.
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Introduction Higher rates of depression and anxiety have also

been noted among female medical students

Medical students face a variety of situations
which cause stress in both their personal and
academic life. Previous studies have found high
levels of stress among medical students (1-4).

compared to age matched peers in the general
population (5). Too much stress can cause
physical and mental health problems, reduce
students’ self-esteem and can affect their
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academic performance (6). Stress among medical
students has been classified into academic issues,
social problems and financial difficulties. Society
has high expectations from medical students who
are expected to learn and master a large amount of
information and skills. They have to make
personal and social sacrifices to do well in a
competitive environment which places them
under a lot of stress.

Stressors among medical students have been
divided into academic related stressors (ARS),
intrapersonal and interpersonal related stressors
(IRS), teaching and learning-related stressors
(TLRS), social related stressors (SRS), drive and
desire related stressors (DRS), and group
activities related stressors (GARS) (7). Studies
have shown that the top four stressors among
medical students were tests and examinations,
time pressure, too much course content and
getting behind in work (7-9). Conflicting
demands, not getting work completed in time
and heavy workload have also been commonly
reported.

Stress has been mentioned as the body’s non-
specific response or reaction to demands made
on it or to disturbing events in the environment.
The Medical Student Stressor Questionnaire
(MSSQ) was developed to study stress among
medical students and has good internal validity
and reliability as shown in a recent study (10).
Studies among medical students in different
Malaysian medical schools had shown that
MSSQ had good validity and reliability (11, 12).
The original MSSQ had 40 items but recently the
six factor model with 20 items was shown to be a
good fit and to have good psychometric
properties (11).

Handling a stressful situation or a stressor is
dependent on how persons cope with it. Two
major types of coping efforts, problem-focused
and emotion-focused have been distinguished
(13, 14). Carver and co-workers had originally
identified fifteen dimensions of coping among
which five assessed various types of problem-
focused coping e.g. active coping, planning,
suppression of competing activities, restraint

coping and seeking instrumental social support,
five assessed emotion-focused coping e.g.
seeking emotional social support, positive
reinterpretation, acceptance, denial, turning to
religion while the last five assessed responses
that may be less useful like venting, behavioural
disengagement, self-distraction, humour and
substance use (13). The original COPE had 60
items with 15 coping dimensions but in 1997
Carver proposed a shorter version of the COPE
termed as the brief COPE which consisted of 14
scales with each scale having two items (14).
The brief COPE has been widely used to study
coping strategies among various groups of
students including medical students (15, 16).

Coping strategies have been divided into active
and avoidant coping strategies (17). Active
coping is considered a better way to deal with
stress while avoidant coping is considered as a
risk factor for adverse responses to stressful life
events (18). The various coping strategies have
been grouped together into three main ones
which are problem-focused, active emotional and
avoidant emotional (19). Problem-focused
coping includes active coping, planning,
instrumental support, and religion while active
emotional coping includes venting, positive
reframing, humour, acceptance and emotional
support. Avoidant emotional coping consist of
self-distraction, denial, behavioural
disengagement, self-blame and substance use.

Xavier  University School of Medicine
(XUSOM) is a private medical school in Aruba
admitting students from the United States (US),
Canada and other countries to the undergraduate
medical (MD) course (20). The school also runs
a premedical program to prepare students who
have completed high school for admission to the
MD program. In January 2013 the school shifted
to an integrated curriculum and problem-based
learning (PBL) sessions, and  medical
humanities, early clinical exposure, use of
standardized patients for both teaching and
assessment, family health visits, sessions on
critical appraisal of scientific literature (CASL)
have been introduced for MD students. An
online module on patient safety and healthcare
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quality improvement provided by the Institute
for Healthcare Improvement (IHI) is also offered
to all MD students. Initially the normal human
subjects (anatomy, physiology and biochemistry)
were taught during the first two semesters while
the  abnormal  subjects of  pathology,
microbiology, pharmacology and introduction to
clinical medicines were taught over the third and
fourth semester. However from January 2014 all
basic science subjects are taught in an integrated,
organ system-based manner with early clinical
exposure (21). Sources of stress and coping
strategies have not previously been studied in the
institution. Hence the present study was
conducted to study sources of stress and coping
strategies among premedical and undergraduate
medical students during the basic science years
of the course and note differences in sources of
stress and coping strategies adopted according to
demographic characteristics of respondents, if
any.

Method

The present study was carried out among
premedical and basic science undergraduate
medical students at the Xavier University School
of Medicine, Aruba during the month of June
2014. Students were informed about the study
and invited to participate. Written informed
consent was obtained from all participants. The
study was approved by the Institutional Review
Board of XUSOM vide notification
XUSOM/IRB/2014/03.

Demographic  characteristics  like  gender,
semester of study, age and nationality were
noted. Sources of student stress were studied
using the short version of the Medical Student
Stressor Questionnaire (MSSQ) developed by
Yusoff (11). Respondents were asked to rate a
set of twenty items or stressors using a scale of 0
to 4. The scoring system used was as follows: 0
= causing no stress at all, 1 = causing mild stress,
2 = causing moderate stress, 3 = causing high
stress and 4 = causing severe stress. The
stressors were divided into six groups: academic
related stressors (ARS), intrapersonal and
interpersonal stressors (IRS), teaching and

learning related stressors (TLRS), social related
stressors (SRS), drive and desire related stressors
(DRS), and group activity related stressors
(GARS). The mean and standard deviation
scores of different groups of stressors were
calculated. The mean scores among different
subgroups of respondents were compared using
appropriate statistical tests. Independent samples
t-test was used for dichotomous variables and
analysis of variance (ANOVA) for others. A p
value of less than 0.05 was considered as
statistically significant.

Coping strategies employed by respondents to
deal with sources of stress was studied using the
brief COPE. A set of 28 coping strategies was
listed. For each strategy respondents were asked
how much or how frequently they were using the
particular strategy. The scale used was as
follows: 1 = | haven’t been doing this at all, 2 =
I’ve been doing this a little bit, 3 = I’ve been
doing this a medium amount and 4 = I’ve been
doing this a lot. The statements were grouped
together into various coping strategies. Among
the strategies employed were self-distraction,
active coping, denial, substance use, use of
emotional support, use of instrumental support,
behavioural disengagement, venting, positive
reframing, planning, humour, acceptance,
religion and self-blame. The mean + SD scores
of various coping strategies were calculated and
compared among various subgroups of
respondents using appropriate tests (p<0.05).
The coping strategies were also grouped together
into problem-focused, active emotional and
avoidant emotional as mentioned in the
introduction (19).

Free text comments from respondents were
invited and tabulated.

Result

A total of ninety-two of the 108 students (85.2%)
participated in the study. Table 1 shows the
demographic characteristics of the respondents.
Not all respondents filled in all demographic
characteristics in the questionnaire.
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Table 1: Demographic characteristics of student
respondents

Characteristic Frequency (%)*
Gender
Male 47 (51.1)
Female 34 (37.0)
Semester of study
Premed 21 (22.8)
MD 1 10 (10.9)
MD 2 13 (14.1)
MD 3 18 (19.6)
MD 4 13 (14.1)
MD 5 17 (18.5)
Nationality
American 33 (35.9)
Canadian 16 (17.4)
Others 18 (19.6)
Age in years
Less than 20 15 (16.3)
20-25 36 (39.1)
Greater than 25 22 (23.9)

* The numbers may not add up to 92 as some respondents did
not provide information on certain demographic characteristics

Cronbach’s alpha value was calculated for the
six groups of stressors. For ARS the value was
0.874 while for IRS the score was 0.927. The
value for TLRS was 0.830 while for SRS the
value was 0.780. For DRS and GARS the values
were 0.777 and 0.814. The overall value was
0.915.

The mean £ SD ARS score was 2.89 + 0.86. The
mean + SD GARS and SRS scores were 2.01 +
0.96 and 1.71 £ 1.02. The mean + SD IRS, DRS
and TLRS scores were 1.36 + 1.28, 1.09 + 1.25
and 1.46 + 1.13. The maximum possible score in
each category was 4.

Table 2 shows stressor values which were
significantly  different among groups of
respondents. GARS and IRS scores were higher
among female respondents. Other stress scores
were also higher among females compared to
males though the difference was not statistically
significant. Many stress scores were also higher
among undergraduate medical (MD) students
compared to premedical respondents. Stress

scores were higher among the fourth and fifth

semester MD respondents.
Table 2: Stressor values which were significantly
different among subgroups of respondents

Stressor Respondent Mean p-value
Characteristic value
GARS Gender 0.023
Male 1.88
Female 2.29
IRS Gender 0.015
Male 1.12
Female 1.86
ARS Course of study 0.003
Premed 2.24
MD 3.08
SRS Course of study 0.038
Premed 1.26
MD 1.83
ARS Semester of study 0.004
PM1 2.02
PM2 2.04
PM3 2.30
PM4 2.20
MD1 3.02
MD2 3.25
MD3 2.89
MD4 3.03
MD5 3.25
SRS Semester of study 0.004
PM1 0.87
PM2 0.86
PM3 1.39
PM4 0.94
MD1 0.93
MD2 2.23
MD3 1.70
MDA4 1.90
MD5 2.16

With regard to coping strategies the mean self-
distraction, active coping and denial scores were
493, 568 and 2.65. The mean scores for
substance abuse, emotional support and
instrumental support were 2.27, 4.14 and 4.62.
The scores for disengagement, venting, positive
reframing and planning were 2.81, 3.58, 5.09 and
5.84 while the mean scores for humour,
acceptance, religion and self blame were 3.64,
4.96, 4.68 and 4.88.
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Table 3 shows the coping strategies employed
which were significantly different among groups
of respondents. Male respondents used humour
as a coping strategy more than females.
Emotional support and instrumental support as
coping strategies were used more by MD
students compared to premed. The coping
strategies were grouped into three strategies as
mentioned in the introduction (19). The mean +
SD scores for problem focused coping, active
emotional coping and avoidance coping were
20.83 + 5.17, 21.40 £ 5.47 and 17.55 + 4.42.
There was no significant difference in the type of
coping strategies used among different groups of
respondents.

Among the free text comments were:

“Something which has really worked for me in
coping with stress is going to the gym and eating
healthy. 1 highly recommend this to new
students.” (MD4 respondent)

“I have little or no stress.” (Another respondent)

A MD2 respondent stated, ““Sports activities help
with stress.”

A respondent mentioned that verbal abuse from
classmates has occurred during the last few
weeks while another mentioned gaming as a
stress reliever.

A MD3 respondent mentioned, “Basically the
stress | feel is not absolutely school related. It
has more to do with life as a whole. Learning
how to deal with people. Two important things
which give me stress are financial worries
including school fees and not being able to
manage my time so as to study effectively.”

Table 3: Coping strategies which were significantly
different among subgroups of respondents

Coping Respondent Mean p-
strategy Characteristic value value
Humour Gender 0.001
Male 421
Female 3.05
Emotional Course of study 0.011
support Premed 3.43
MD 4.35
Instrumental  Course of study 0.013
support Premed 3.90
MD 4.83
Planning Course of study 0.040
Premed 5.24
MD 6.01
Self- Semester of study 0.012
distraction PM1 5.10
PM2 6.20
PM3 431
PM4 4,01
MD1 4.00
MD2 4.92
MD3 4.40
MD4 5.54
MD5 5.76
Emotional Semester of study 0.029
support PM1 3.00
PM2 2.99
PM3 3.56
PM4 3.21
MD1 4.90
MD2 477
MD3 3.39
MD4 4.69
MD5 4.47
Instrumental ~ Semester of study 0.029
support PM1 3.38
PM2 3.40
PM3 4.06
PM4 4.10
MD1 5.80
MD2 5.23
MD3 3.67
MD4 4.69
MD5 5.29
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Discussion

The major sources of stress among respondents
in our study were academic related stressors
(ARS) and group activity related stressors
(GARS). The mean score for these two
categories could be ranked as high (mean score
between 2.01 and 3.00) while the scores for the
other groups of stressors could be classified as
moderate (mean score between 1.01 and 2.00)
(22). The coping strategies mainly used were
self-distraction, active coping, emotional
support, instrumental support, positive reframing
and planning. Respondents mainly used active
emotional and problem focused coping. There
were differences in the sources of stress and
coping  strategies according to  certain
demographic characteristics of respondents.

The Cronbach’s alpha values for different groups
of stressors in the study were high. The values
were comparable to those obtained by Yusoff in
his study (10). In a multicenter study on the
validity of the MSSQ, the overall Cronbach’s
alpha value was found to be 0.95 while all
stressor groups showed a value greater than 0.7
(12). In another study the Cronbach’s alpha value
of the MSSQ was 0.92 and the values of six
constructs were more than 0.7 as in the present
study (11). The present study again confirms the
reliability of the MSSQ in a different student
population.

ARS was high in our study which was similar to
that observed in a study in Nepal where the
common sources of stress were staying in a
hostel, high parental expectations, vastness of
syllabus, tests and exams, lack of time and
paucity of entertainment facilities (3). Academic
stressors were also high in a study conducted
among dental students at the University of the
West Indies though the predominant stressor
varied according to the year of study (23). In our
study prevalence of GARS and IRS was
significantly higher among female students. ARS
scores were also higher among females but the
difference was not significant. With increasing
number of PBL and small group activity-based
sessions interpersonal skills become important

though we are not able to explain why this
should cause more stress among female
respondents. In a study conducted in the United
Arab Emirates, frequency of examinations, time
management, and academic workload were
identified as the main stressors by both first and
second year students (4).

Previous studies have used various instruments
to assess sources of stress among medical
students. In Pokhara, Nepal a 29 item list of
potential stressors was developed by the authors
and respondents identified academic stressors as
the most important (3). Authors in the UAE
developed a 22 item questionnaire to identify
stress among students (4, 24). Frequency of
exams, academic  workload and time
management were the major sources of academic
stress. In our study most stressors were higher
among MD students compared to premedical
ones. The stress levels were particularly high
among MD5 students who were preparing for the
United States Medical Licensing Exam
(USMLE) step 1.

The main coping strategies used by students
were self-distraction, active coping, positive
reframing, planning, and acceptance. In the UAE
multiple coping strategies were adopted by
students including praying, planning and
learning from the experience (4). Students
mainly used problem focused and active
emotional coping like in previous studies.
Emotional and instrumental supports were used
more by MD students compared to premed
respondents which are opposite to that observed
in the UAE study (4). In Nepal students mainly
used active coping strategies and positive
reframing, acceptance, planning, active coping,
self-distraction and emotional support (3). The
coping strategies were different according to
gender and year of study. In our study also male
respondents used humour more while planning
was used more by MD students. In a Turkish
study, active coping styles were used more
frequently by male students, and students with a
higher family income (25). In a study among
medical students in Nigeria, use of religion,
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planning, acceptance, use of instrumental
support, denial were commonly used (15).

Substance abuse scored low as a coping strategy
which is similar to the results of previous studies.
In Nepal the mean score for substance abuse was
250 (3) which were higher than the 2.27
reported in our study. A similar finding was
noted in the UAE study (4) and among students
in Nigeria the mean score was 1.4 which is lower
than that reported in our study (15). However,
reports from the US and Canada have reported
much higher use of substances with up to 20% of
students reporting the same (26).

PBL strategies may result in new sources of
stress among medical students who have to shift
from a predominantly teacher-centred to a
student-centred learning approach, and have to
deal with the pressure of performing in small
group situations and uncertainty about the
content to be mastered (27). Authors have
suggested that PBL curricula should provide
more social support by peers and faculty and a
more supportive learning environment and as
medical schools modify their curricula the
psychological impact should be monitored to
prevent an increase in stress and depression (27,
28). At XUSOM the main teaching-learning
strategy employed continues to be didactic
lectures and support systems for students
including  faculty = mentoring,  academic
counselling and a peer tutoring program are in
place.

ARS and GARS scores at the institution were
high while other scores were moderate. The main
coping strategies employed were planning, active
coping, positive reframing, and acceptance. As
mentioned students have different support
systems in the school ranging from each student
having a faculty mentor, a trained clinical
psychologist and the academic enhancement
program where senior students provide academic
help to junior students who wish to avail of the
service. MD5 students have a separate course
director who provides them one to one support
and counselling. This should be further
strengthened. Students on the island are away

from their home and family and we are working
towards letting students know what is expected
from them during the course and the
competencies they are expected to achieve at the
end of a particular course of study. Scholarships
and private student loan programs are available
for students in need and the school also offers
students the option of paying their tuition fee in
instalments. We are happy to note that substance
abuse as a coping strategy was low.

The strength of the study was the high response
rate. Sources of stress and coping strategies were
studied using two validated instruments.
However psychological morbidity among
students was not studied. MSSQ is a new
instrument and has not been validated among
varied student populations. A detailed qualitative
study to identify sources of student stress and
coping strategies was not carried out. The
accuracy of the study depends on the truthfulness
of student responses.

Conclusion

Academic related stressors were high among
students especially among fourth and fifth
semester undergraduate medical students. Group
activity related stressors were also high. Stress
levels were higher among female respondents
and active coping strategies were more widely
employed. Longitudinal studies following
students over their basic science years are
required. With changes in the curriculum and
greater emphasis on self-directed learning and
group work it may be important to study student
stress levels and coping strategies as the
integrated curriculum gets more established.
Studies among students in the clinical years
doing their clinical rotations in the United States
are required. Studies among students in other
Caribbean medical schools are needed.
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