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Abstract

Background: Several studies demonstrated that stress can cause an obvious change in the hematological
parameters in healthy individuals. In the current study, we determined whether the stress during the exams
can produce some hematological changes and how long this effect may take after the end of the exam period.

Methods: Seventy (n= 70) male and sixty (n=60) female student of similar height, weight and age were
selected from the department of medical laboratory sciences, Al-Ahliyya Amman university. All students
were first had a preliminary medical checkup. Students excluded from the study include those who had a
chronic disease and any health issues or habits affecting the studied parameters, such as smoking; fever
and high blood pressure. All study participants were between the age group of 20-22 years. Blood samples
were taken three weeks before the exam, during and 72 hours after the end of the exam period. Estimations
of red blood cells (RBC), white blood cells (WBC), hematocrit, mean corpuscular volume (MCV), mean
corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), neutrophils,
lymphocytes and platelets were accomplished.

Results: Compared with pre-examination results the blood samples taken during exams showed a significant
decrease in the readings of lymphocytes (p <0.01) , MCV and MCH (p < 0.05). Significant increase in
Neutrophil (p < 0.05) and platelets (p< 0.05). Readings taken after 72 hours of the end of exam period
showed significant decrease in white blood cell count (p < 0.01) and further significant increase in the
platelet count (p <0.001). No significant changes were observed in the readings of Hemoglobin, Red Blood
Cell count (RBC), hematocrit and mean corpuscular hemoglobin concentration (p >0.2).

Conclusion: This study concluded that the stress due to examinations is enough to alter certain hematological
parameters. The effect of stress on platelets and WBC remained until the end of the exam period. As the
increased platelet count may cause health problems for a person, from bleeding problems to the formation
of various clots. We do not know for sure how long the increase in platelet and decrease in white blood cells
continue as this may cause health problems for people subject to permanent stress.
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absence of relaxation !

. Physiological studies have
recommended that stress of any kind will have asignificant
impact on hematogenic and endocrine systems®. Stress
can also change the blood cell parameters include;
neutrophils, platelets, eosinophils, monocytes basophils
and lymphocytes in healthy individuals as demonstrated
in physiological studies °. Moreover, several studies
prove that the immune system is affected by both stress
and emotional reactions . However, complete blood
counts, including the hematopoietic system, leukocyte
profile or biochemical markers of stress are all mostly
used to recognize possible changes in the immunological
system ©. Some other published study demonstrated that
stress can impact the number and quality of the cells,
such as; leukocyte, platelet and erythrocyte populations
which need constant replication to maintain their counts,
as in the normal situation these cells characterized a
constant turnover of cells 7%, Stress due to university
examinations significantly increases the readings of red
blood cells and hemoglobin 3.

A published study on the occupational noise that
cause a type of stress on the individuals exposed to
noise for several years. Exposure to noise can lead to
increase stress, tissue dysfunction, and cause changes in
the normal process of secretion of the body’s hormones,
thus resulting in significant effects on blood parameters
and health®. This study showed that some hematological
parameters such as; MCV, MCH, FBS, and MCHC were
declined. While other parameters including cholesterol,
RBC, WBC, Hb, and Hct were induced compared with
the administrative workers. Therefore, it is obvious
that there are noteworthy changes on blood parameters
of these workers, which can have harmful effects on
their health in the future '°. The literature demonstrated
a study mainly focused on observing the changes in
hematological parameters and serum cortisol levels after
examinations conducted in the medical profession on
1% year medical students. This result, suggesting that
stress is responsible for the changes of these parameters.
This published study recommended that proper care and
support from both the faculty and the parents is provided,
as it is essential for the improvement of the immune
system and allow the students to adapt sufficiently
to exam stress !'. However, another study focused on
investigating the effects of noise and chemical stress on
hematological and biochemical parameters of the human
body through comparing two groups of people involved
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in maintenance and transport related work and the other
group involved in more responsible duty, working under
a continuous chemical and noise stress environment.
The results clarify a clear influence of chemical and
noise stress on the human body in terms of hematology
and biochemistry through showing an increase in total
serum protein level, serum urea level, and platelet count
in stress exposed group beside a significant decrease in
serum triglyceride level in the same group. In addition,
it was observed that there is statistically insignificant
increase in the count of blood Red blood cells (RBC),
White blood cells (WBC), Hematocrit, Mean corpuscular
hemoglobin concentration (MCHC) and mean cell
volume (MCV) in stress exposed group than normal
group !2. As this project helps to understand the role
of important hematological parameters in monitoring
the stressful conditions, which could affect the student
behavior during the exam. Better understanding of the
quality of life issues could assist the students to manage
their stress in order to perform better in their exams.
Our study involved one hundred thirty students n=
130 students from both sexes. The blood sampling was
conducted before, during and after the exam. However,
the study of hematological is essential to assess the
physiological status in human. For a fully understand
the changes in the mentioned parameters, we have to
know the baseline physiological parameters in order to
compare the results with the students under stress.

Generally, we are expecting that the parameters
investigated during the exam will be different from
the parameters measured before or after the exam. The
current study focused on the undergraduate students in
the 3™ year and our main target is to observe the changes
in hematological parameter including Red blood cells
(RBC) count, haematocrit (Hct), hemoglobin (Hb),
mean corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), mean corpuscular hemoglobin
concentration (MCHC), white blood cells (WBC) count
and platelets.

Methodology
Study design and subjects

The present study was conducted at Department
of Medical Laboratory Sciences, Faculty of Allied
Medical Sciences, at Al-Ahliyya Amman University/
Amman. A random group was chosen from the third
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year students in the College of Medical Sciences. All
students were first had a preliminary medical checkup.
Students excluded from the study include those who had
a chronic disease or any health issues or habits affecting
the studied parameters, such as smoking; fever and high
blood pressure. Finally, seventy (n= 70) male and sixty
(n=60) female students of similar height and weight
were included in this study between the age group of 20-
22 years. All participated students were informed about
all the procedures and outcomes of the study.

Complete blood profiles

Five milliliters of blood were taken from each
student. It was transferred into lavender vacutainer,
containing Ethylenediaminetetraacetic acid (EDTA)
as an anticoagulant. Blood count was performed on an
automated hematology analyzer (Sysmex XP-300) at
Sysmex Corporation, Japan. Each count presented the
data of white blood cell count (WBC), red blood count
(RBC) platelets count (Plt), mean corpuscular volume
(MCV), measurement of hemoglobin (Hgb), hematocrit
(Hct), mean corpuscular hemoglobin (MCH) and mean
corpuscular hemoglobin concentration (MCHC). The
determination of blood count was performed for each
student three weeks before exam period, during exams
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and 72 hours after the end of the exam period.
Statistical Analysis

The data were analyzed and determine the
relationship between various parameters, The un-paired
t-test was applied to determine statistical significance.
Results were presented as means = SD. Values <0.05
were regarded as statistically significant.

Results and Discussion

This study was carried out to investigate the
changes in hematological parameters including red
blood corpuscles (RBCs), white blood cells (WBCs),
haematocrit, haemoglobin and related RBC indices.
A total 130 undergraduate students in the third year
medical laboratory sciences were

Table 1. Changes in White blood cell count, Relative
(%) lymphocyte count, relative (%) neutrophil count
and platelets count were determined before the exam,
during exam and 72 hrs. after the end of exam period.
Results show the mean value of 130 students. Significant
difference between the count before, during and 72 hrs.
after exam is indicated as not significant (NS), *p< 0.05,
** p<0.01 and ***, p < 0.001.

Hematological parameter Before exam £SD During exam +SD & hrs.l:lef;;:: dei;g end of

White blood cells x 103 / ul 85425 8.8+3.2 55+19

Relative ly“zﬁ’/i‘)ocytes count 33.6+4.2 268422 31.743.6
Relative neutrophil (%) 61.3+3.8 68.2+4.7 63.3+2.7
Platelets count x 106 ul 275.6 +42.4 322.1+£ 355 365.8+48.2

participated in this study. All study participants
were between the age group of 20-22 years. The results
from this study revealed a significant decrease in WBS
count (5.5 x 103 /ul £ 1.9, p<0.01) 72 hrs. after the end
of exam period exam compared with that before exam

period (8.6 x 103 /ul + 2.5) as shown in (Table 1). This
such decrease in WBC agreed with the studies of Bopda
B et al'®, Qureshi F et al '“and Johansson G. et al !° and
contradicts with the reports of Roohi N, Irfan S'® and
Venkappa S, Vasudeva M.!” The lymphocyte counts



1184

(%) showed significant decrease during the exam period
(26.8 £2.2, p <0.01) whereas the neutrophil counts
(%) increased significantly during the exam period
(68.2 + 4.7, p<0.05) compared to that before the exam
which agreed with the reports of Viktoriya M. et al '
and Nakamura H. et al'®. The decrease in the absolute
numbers of lymphocytes cells has been associated
with chronic stress which results in redistribution of
lymphocyte cells and caused them to adhere to the
endothelium (Nakamura H. et al )!° . Suleiman D. et al
20 found an increased number in neutrophils in case of
chronis stress and attributed this to the increase in both
acute phase reactants and the functions of TNF-alpha. It
is very interesting to find a significant increase (322.1x
106 /ul £35.5, P<0.05) in platelet count (Table 1) during
the exam and there has been a further high significant
increase (365.8x 106 /ul + 48.2, p<0.001) in their count
72 hours after the end of the exam period. Their counts
returned to what they were before the exam (Table 1)
as none of the previous studies ( (Bhaskara K.*> and
Johansson G. et al.!) recorded this result, but all were
satisfied with investigating the effect of stress before
and during the exam period. We believe that one of the
reasons for the persistence of high platelets after the end
of the exam period is the continued rise in the adrenaline
hormone, which increases as a result of stress. Lande K.
et al >! showed a close relationship between the hormone
of adrenaline and the increase in platelet count. We
think that students during exam may suffer from sleep
deprivation and there is some evidence (Bangasser D. et
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al 22 and Sharma N, Gupta V ?) that sleep deprivation
and the increased secretion of cortisol, which is linked
to the extent of stress, both suppress the immune system,
which in turn explains a decrease in efficiency of the
immune function causing a decrease in both WBC
and lymphocyte counts. Also WBC and Lymphocytes
possess receptors for adrenaline as its plasma levels
increase in response to stress. Adrenaline reduces the
flow of white blood cells, causing a redistribution of
WBC and lymphocytes between the blood and other
immune compartments ( Dhabhar F et al. ?*) causing the
free circulating WBC and lymphocytes to decrease. The
present study showed a significant increase in neutrophils
during exam period that consistent with the results of
Bopda B. et al '*and Qureshi F. et al'* . We think that the
type of lifestyle, dietary system and family conditions
may explain the variable change in the level of stress
in those students, which is reflected in the results of
hematological parameters. Pre-examination stress could
be a quite common condition among University students.
Several studies were carried out and the changes that
occur as a result of stress have not been identified fully.

Table 2. Change in Hemoglobin, Red blood cell
count, Mean corpuscular volume MCV, Hematocrit
percentage, Mean corpuscular hemoglobin MCH and
Mean corpuscular hemoglobin concentration MCHC
were determined before the exam, during exam and
72 hrs. after the end of exam period. Results show the
mean value of 130 students. The significant difference
between the count before, during and 72 hrs. after exam
is indicated as not significant (NS), *p< 0.05.

. . 72 hrs. after exam end of
+ +
Hematological parameter Before exam +SD During exam £SD period £SD
Hemoglobin (g/dl) 144+22 14.7+£2.3 14.4+£1.9
Total red blood cell count x 51432 56434 52408
106 pl
Mean corpuscular 27322 24.4+2.3 27.742.5
hemoglobin MCH (pg) ’ ’ ' ' ’ '
Hematocrit (%) 43.3+3.7 437432 43.1£2.9
Mean corpuscular volume 825124 74343 8 775453
MCV (L) . . 343, . .
Mean corpuscular
hemoglobin concentration 35.1 £0.81 35.3+0.98 354 +1.1
MCHC (g/dl)
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The present study demonstrated a significant
decrease in the level MCH and MCV during the
exam period (24.4 + 2.3, p<0.05, 74.3 + 3.8. P< 0.05)
respectively which is consistent with the report of Eun et
al 12, this such decrease was explained by Hisham W and
Mohammed A% that deficiency in Glutathione reductase
which plays an important role in protecting biological
cell membranes of RBC against oxidative damage that
results from stressful conditions. Their counts returned
to what they were before the exam period (Table 2),
which undoubtedly confirm the effect of stress on these
parameters. There was no change in the levels of Hb,
MCHC and hematocrit all through the study (Table 2)
which contradicts the studies carried out by Bopda B et
al Pand Qureshi F. et al '* that recorded a decrease in
the levels of these parameters during the examination
session.

In this study it was observed that stress affects
significantly more female students (75%) than a male
one (53.3%). This corresponds to previous report of
Lande K. et al >! on the impact of stress on women more
than men as the emotional nature of a woman plays a
role in a woman’s sense of stress and anxiety more than
men.

Conclusion

A large number of students of the university were
affected by examination Stress especially during the
exam. The study sample participated in this study
showed stress that affects some of the hematological
parameters. Our study investigated the effect of stress
after the end of the exam period, which none of the
previous studies addressed that. This study showed that
platelets increased and WBC decreased after the end of
the exam period and we do not how long they can take
to return to normal level. This result about platelets may
explain the fact that the stressful people as exposing
themselves to continuous rise in platelets and the risk of
high blood clot.
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