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ABSTRACT )

Background: Functioning capability of normal healthy individual can reduce due to stress which can be observed by
the changes in their physiological parameters. Medical students do have huge burden of academic stress during the time
of examination. This stress affects their normal physiology which subsequently might lead to pathological changes.
Aims and Objectives: The objectives of the study were to assess the changes in the cardiovascular system in 2™ year medical
students of Oman Medical College (OMC) during the state of examination stress. Materials and Methods: This was a
randomized, observational-based study for 100 2"-year students enrolled in 201314 batch for the medical program at OMC,
Bawshar campus, Sultanate of Oman. Cardiovascular parameters such as pulse rate, arterial blood pressure were recorded
at three stages. 1%, 3 months before the first formative assessment, second a day before the first formative examination,
and third a day after examination. Data were collected and analyzed statistically using a paired #-test. Result: Significant
difference (2-tailed <0.0001) was observed for the level of pulse rate heart rate (HR), systolic blood pressure, and diastolic
blood pressure (DBP) before the exam and relaxed state as well as post exam state. Comparing the relaxed state values with
the post-exam values for HR and DBP did not show any statistically significance. Conclusion: It is evident that the medical
students undergo stress during their academic examinations. There is a need for intrusions such as social and psychological
by the counselor or mentor to improve the quality of students’ life. Mentoring and counseling specifically before the exam
should have more weight so that students are trained to manage their stress by various regimes.
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INTRODUCTION more recent decades, has become a commonplace of popular
parlance.

The term “stress” was employed in 1930’s by Selye, an

endocrinologist.) Physiologically stress is the reaction of  Literature has reported an increase in the level of stress

body to a change that requires a physical, mental, or emotional

adjustment or response.’! Mannapur ef al.® observed that

stress is a term in psychology and biology, which is the

during medical training. It has been reported that they show
depression.*! and even suicide thoughts.[*”! among medical
undergraduates. Academic stresses in the form of assessment,
formative as well as summative, are the most common cause
for the occurrence of systemic pathologies such as autonomic,
cardiovascular, and immune among the medical college
students.™ These all lead to mental and physical illness such
as nervousness, mood changes, and menstrual disturbances
in female students.’® Competitive environments, ambition
for higher achievements, family and peer pressure also do
increase the extent of stress in the life of a medical student.”
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Stress to some extent is helpful to cope with problems, but
too much of it can decrease the level of performance.!'”

The initial effect of stress on heart function is usually on the
heart rate (HR).['! Depending on the direction of the shift
in the sympathovagal response, the heartbeat will either
increase or decrease.!'? The next significant effect of stress
on cardiovascular function is blood pressure.!'’! Stress can
stimulate the autonomic sympathetic nervous system to
increase vasoconstriction, which can mediate an increase
in blood pressure, an increase in blood lipids, disorders in
blood clotting, vascular changes, and atherogenesis; all,
of which, can cause cardiac arrhythmias and subsequent
myocardial infarction.'M*!51 Studies have shown that
psychological stress can cause alpha-adrenergic stimulation
and, consequently, increase HR and oxygen demand.!'®!”
Thus, the effect of stress in student’s life on long-term basis
can cause pathological derangement.

Happiness index ranking on 10 point scale for Sultanate of
Oman was 6.85 in 2012 being second in Gulf Cooperation
Council and 22™in the world."¥ Oman has been a well
affluent society, and not much data is available related to
the academic pressure in medical students. Thus, the aim of
present study is to assess the changes in the cardiovascular
system in 2™ year medical students during the state of
examination stress so that we as educationist will try to find
alternatives to overcome this state if it occurs in student’s life.
Oman Medical College (OMC) has advising and mentoring
program for every student. The data generated from this study
will guide advisors to modify their mentoring techniques for
the better academic outcome of a student by decreasing the
level of academic stress if identified.

Objectives

The objectives are as follows:

e To assess the level of HR and arterial blood pressure
during relaxed state, before the exam and after an exam
in 2" year medical students.

* To compare the changes occurring in cardiovascular
parameters during three phases in 2"-year medical
student.

* To compare the changes occurring in cardiovascular
parameters during three phases based on their residential
accommodation.

MATERIALS AND METHODS

The study was conducted in the Department of Natural Science,
Oman Medical College, Bawsher Campus, Muscat, Sultanate
of Oman, after having ethical approval from the institute. Study
was conducted on 100 of 176 medical student of 2™ year for
the batch 2013—14 who volunteered to participate in the study.
Students who had faced any social or psychological stress at

the time of recordings were excluded from the study. Other
than this students having any known medical condition which
could affect the cardiovascular parameters were not included
in the study. International students were also not included in
the study so that the data would reflect cardiovascular changes
during exam stress for the local population.

The study is purposive, non-randomized, observational cross-
sectional based having 88 femaleand 12 malemedical students
as participants. Ratio of female to male students’ in OMC
for the course of Integrated Human Structure and Function
(BIOL-341) is 9:1. Personal information of participants was
collected which included their accommodation during the
course. All the participants were informed about the study
and consent was taken.

Three recordings of arterial pulse and arterial blood pressure
of voluntary students were assessed. First recording was
during a relaxed state, i.e., 3 months before the exam was
conducted. Second recording was done a day before the
formative exam of their Integrated Human structure and
function course (BIOL-341) and third recording was a day
after the exam. Duration of study was 31/2 months.

Beurer digital automatic instrument type BM35, made
in Germany was used to record systolic blood pressure
(SBP), diastolic blood pressure (DBP), and pulse rate of
the participants. Blood pressure and pulse rate of the right
arm in sitting position were assessed and recorded for all the
participants 3 times and mean values were considered for the
data collection. Student’s paired 7-test was used for statistical
analysis (P < 0.05).

RESULTS

Table 1 specifies that 88% of students who participated in
the study were female while 12% were boys. Figure 1 shows
56 students lived in hostel a while 44 were residing at home.

Table 2 shows an increase in HR a day before the exam from
relaxed state or a day after the exam by a 30.32% and 27.9%,
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Figure 1: Frequency distribution as per students residential
accommodation (hostel stay or at home)
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respectively. It also shows an increase in SBP a day before
the exam from relaxed state or a day after the exam by a
24.05% and 14.03%, respectively. Data also show increase in
DBP a day before the exam from relaxed state or a day after
the exam by 8.91% and 8.84%, respectively.

Table 3 shows significant paired sample #-test significant
difference (2-tailed < 0.0001) for change in the level of HR
when comparing its value before exam (pre-exam) state with
post-exam state or relaxed state shows significant value.
For SBP values were statistically significant at all the levels
significance for DBP values with 2-tailed < 0.0001 has been

Table 1: Gender variability

Female Male
88 12

Table 2: Frequency distribution of arterial HR, SBP, and

DBP during three phases (relaxed, before exam, and after

exam)
Cardiovascular Mean+SD Maximum  Minimum
parameter value value
HR
Relaxed state 76.68+6.035049 92 60
Pre-exam 99.93+6.332943 115 80
Post-exam 78.13+£3.917469 94 70
SBP
Relaxed state 114.38+6.664818 113 100
Pre-exam 124.05+5.496326 136 102
Post-exam 108.79+5.121346 128 100
DBP
Relaxed state 69.73+2.759209 76 62
Pre-exam 75.94+3.757336 82 68
Post-exam 69.77£2.729765 76 62

HR: Heart rate, DBP: Diastolic blood pressure,
SBP: Systolic blood pressure, SD: Standard deviation

Table 3: -test: Values for change in HR, SBP, and DBP in

relaxed state, pre-exam state, and post-exam state

Comparative pair groups t-stat. Sig. (2-tailed)
HR in relaxed state vis pre exam state -26.6 0.000
HR in relaxed state vis post-exam state -2.02 0.045
HR in pre-exam and post-exam state 29.27 0.000
SBP in relaxed state vis pre- exam state -11.19 0.000
SBP in relaxed state vis post-exam state 6.65 0.000
SBP in pre-exam and post-exam state 20.31 0.000
DBP in relaxed state vis pre-exam state -13.32 0.000
DBP in relaxed state vis post-exam state -0.01 0.918
DBP in pre-exam and post-exam state 13.28 0.000

HR: Heart rate, DBP: Diastolic blood pressure,
SBP: Systolic blood pressure

observed for comparison between pre-exam state with relaxed
or post-exam state not for relaxed state with post-exam state.

Table 4 shows not much change in the recording values of
HR, systolic and DBP during three phases (relaxed, pre-
examination, and post-examination).

DISCUSSION

The present study shows the mean value of HR in pre-
examination recording (99.93) higher than the mean value
of post-examination (78.13) even higher when compared to
recording during relaxed state (76.68). The difference of mean
of HR was significant between the values of pre-examination
and post-examination recordings (P < 0.0001), and for
relaxed state and pre-examination recording (P < 0.0001).
The difference of mean of HR was not significant between
the values of relaxed state and post-examination state
(P <0.045) [Tables 2 and 3].

The mean value of SBP in pre-examination recordings
(124.05) is higher than the mean value of post-examination
(108.79) as well the values during relaxed state (114.38).
The difference of mean of SBP was significant between
the values of pre-examination and post-examination
recordings (P <0.0001) as well as that of relaxed state
values (P < 0.0001). Even the values were significant for the
difference of mean for the values at relaxed state and post-
examination state [Tables 2 and 3].

The mean value of DBP in pre-examination recording (75.94)
was higher than the mean value of post-examination (69.76)
even higher when compared to recording during relaxed
state (69.73). The difference of mean of DBP was significant
between the values of pre-examination and post-examination
recordings (P < 0.0001) and for relaxed state and pre-
examination recording (P < 0.0001). The difference of mean
of DBP was not significant between the values of relaxed
state and post-examination state (P < 0.915) [Tables 2 and 3].

Our results of an increase in HR, SBP, and DBP before the
exam are possibly due to increase in sympathetic activities
which are consistent with the findings of Freychuss et al.!'”’
and Malathi and Parulkar.””’ who contributed it to increased
epinephrine levels. These values were similar to that of
Sharma et al.®! who showed highly significant difference
in vital parameters (Pulse rate [t = 8.89, P < 0.001], SBP
[t=3.89, P <0.001], and DBP [t = 2.86, P < 0.006]) during
examination.

Increase in SBP is also shown by Acharya and Sharma.?!!
who along with Siapanish.??! Explained this increase by the
stimulation of the adrenergic nervous system that leads to
the release of catecholamine in particular nor-adrenaline at
the postsynaptic neuron and adrenaline or epinephrine from
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Post-exam-DBP

Post
Exam-SBP

Pre-exam-SBP Pre-exam-DBP Post-exam-HR

Pre-exam-HR

Relaxed-DBP

Relaxed-HR  Relaxed

Accommodation

SBP
114.7+6.5

99.3+6.5 124.2+6.3 75.4+3.9 78.6+4.4 109+5.5 70+9.8
76.7+£3.4 77.6+£3.2 108.5+4.6

100.8+6.1

70.0+2.8

77.0+6.0

Hostel

69.5+2.3

123.844.3

114.0+6.9 69.4+2.7

76.3+6.1

Home

HR: Heart rate, DBP: Diastolic blood pressure, SBP: Systolic blood pressure

adrenal medulla that results in activation of al, f1, and 2
receptors consequently elevation of SBP.

The dropping of the SBP once the student complete his
examination can be explained that the reduction results from
decreased in peripheral arteriolar resistance and or cardiac
output by a variety of mechanism at a variety of sites such as:
Dilatation of resistance vessels, the heart pumps against lower
resistance, dilatation of capacitance vessels, and reduction of
venous return to the heart to reduce cardiac output. Reduction
of a sympathetic drive to the heart leads to lower cardiac
output especially in response to stress.!

Not significant changes for the recording of cardiovascular
parameter were observed in the study for students who
resided in hostel or at their home [Figure 1 and Table 4]. It
was thought that students who live in hostel might have lesser
level of stress since they do encounter students of their own
type within the hostel premises compared to that who live at
home.

This present study showed that majority of 2™ year medical
students were under stress before the examination, irrespective
of their accommodation thus showed, significant increase in
SBP and other cardiovascular parameters.

Limitation of Study

The study would have provided wider results if comparison
as per gender would have been made which was not possible
since the number of male participants was much less than that
of female. Anthropometric data comparison for changes in
those parameter would have been more informative.

CONCLUSION

In spite of having a strong mentoring and customized
counseling program by a professional counselor, still,
the majority of medical students were observed to be
under stressed before the examination. Acute stress of
examination produced a significant elevation in the SBP and
the HR. Thus, further research in the field of mentoring and
counseling techniques need to be worked on, specifically
in the country like Oman who still has a higher rank of the
happiness index.
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