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Abstract

Introduction: Student psychological distress, emotional disorders, burnout and suicidal ideation are a bitter reality of
our present day competitive educational system. Stress is heightened during examination periods. The essentiality of
predictors is to find coping techniques to reduce test anxiety and psychological distress, simultaneously maintaining
healthy stress and a healthy body, which is needed to drive performance.

Material and methods: A cross-sectional study of female medical students for test anxiety and psychological distress
was done on, the effects of sleep the night before examination, breakfast consumption before exam and students
involvement with exercise or sports. Westside test anxiety scale and Kessler’s psychological distress K10 scale was used
to assess the test anxiety and psychological distress along with self-reporting of breakfast consumption, involvement in
exercise or sports and sleep duration in the night before exam.

Results: This study shows significant negative correlation of test anxiety and psychological distress with duration of
sleep. The mean test anxiety and psychological distress were higher with less sleep but odd ratio was not significant.
The odds ratio of high Psychological distress were significantly lesser with physical activity Exp(B) 0.562 (95%CI 0.333,
0.949) and with breakfast consumption Exp(B) 0.456 (95%CI 0.268, 0.777). The odds ratios for high test anxiety with
exercise and breakfast consumption are lower but not significant.

Conclusion: Educational institutions should teach students on the beneficial effect of sleep, breakfast and exercise to
reduce academic stress which can enhance students’ performance.
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1. Introduction

Stress has become an integral part of a student’s life and more so in medical students attributable to reasons such as
increased workload and higher expectations. The global prevalence of anxiety was found to be 33.8% and with higher
values in Middle East and Asian countries [1] Anxiety and its effect become greatly increased during the testing periods
such as examinations. Testing situations are viewed as a threat to a person self-worth activating a stress response which
is further escalated by fear of failure.

Test anxiety is occurrence of intense physiological, cognitive, and/or behavioral symptoms of stress before or during
test-taking situations that can affect test performance [2]. Test anxiety is a widespread problem in university students
which is detrimental to performance during examinations by decreasing cognitive skills, decreasing recall memory,
hampering good study and increasing errors [ 3,4]Test anxiety causes low self-esteem and amotivation [5,6]. Test
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anxiety can decrease GPA and in reverse low GPAs can lead to Test anxiety [6,7]. Test anxiety is a state of sympathetic
overdrive or hyper-arousal [8] and therefore it can be affected by such factors like sleep, regular physical activity, and
breakfast or food consumption during the examination period. Test anxiety is associated with psychological distress
[28]. Psychological distress is increased with increased workload, less leisure time and higher expectancy from family
and friends. Test anxiety and psychological distress has become a burden on student’s life.

Our study aimed to analyze the effect of sleep duration in the night before examination, effect of skipping breakfast
before exams and involvement in sports on test anxiety and psychological distress during examinations in university
students.

1.1. Sleep

Sleep is an essential part of our circadian rhythm. Sleep helps in repair, restoration of neurotransmitters, detoxification

of metabolites and consolidation of memory. Not enough sleep in the night before exam effects cognition, impairs
memory and decreases performance. Apart from these effects it disturbs the circadian rhythm producing nauses,
fatigue, lethargy and drowsiness. Thus sleep is an important part of our physiology and deprivation of which may lead
to impaired neural functioning and decreased performance mounting to stress, apprehension and self-doubt. Sleep and
anxiety have a bidirectional relation with each other seen as increasing anxiety with sleep deficiency vice versa.
Depression and anxiety including test anxiety has been associated with poor sleep quality [9,10].

1.2. Skipping Breakfast

The symptoms of test anxiety are more in students who have skipped the breakfast before examination. Akbari et al
observed that breakfast consumption was associatedwith lower test anxiety [11] Not taking any food in morning
produces a state of inadequate energy substrate leading to release of hormones such as Cortisol with stress independent
hyperactivity of hypothalamo-pituitary adrenal axis[12]Skipping breakfast has been found to have higher risk of
depression independent of other lifestyle factors such as sleep quality, physical activity, smoking and alcohol
consumption [13,14,15]. A Korean study on 62276 adolescents showed that breakfast skippers tend to take more
caffeinated drinks, carbonated drinks and convenience store food than regular breakfast eaters and show higher stress,
mood disorders, suicidal ideation, decreased vigorous physical activity and lower grades [16] and use of caffeinated
energy drinks were shown to increase test anxiety [17]

1.3. Sports/physical activity

Physical activity in any form like exercise or sports has been known to decrease stress and is beneficial in treatment of
anxiety and mood disorders. A meta-analysis has shown that self-reported physical activity exerts a protective effect
against the emergence of anxiety. [18]Test anxiety is considerably less in physically active students and sedentary
behavior increases anxiety risk[19,20] Physical fitness is associated with lower anxiety in children [21] John Ratey from
Harvard University explains that exercise increases the neurotransmitters like serotonin,Gamma amonobutyric acid
(GABA) Brain derived neurotrophic factor(BDNF) and endocannibinoids and also increase frontal activity to control
amygdala hyper-responsiveness there by plays a great role in decreasing anxiety[22].

2. Material and methods

A crossectional study was done with participation of students of Umm Al Qura University female medical college. 404
female participants were included in study. The ages of the students were mainly 18-25 with two students of 26 and
27 years. Students who had been diagnosed with any psychiatric disorder or on any prescription medication for anxiety
or depression were excluded from study. The students were approached during the period of examinations. This study
was approved by Biomedical Ethics Committee of Umm Al-Qura University. The students were informed about the
details of study and a signed consent was taken. They were encouraged to join voluntarily and those who refused were
not forced to participate.

e Test anxiety was checked with Westside Test Anxiety Scale devised by Driscoll. It includes 10 questions about
symptoms of anxiety, recall memory and poor cognition. The responses are in likert score of 1-5 with scores
more than 3 as high test anxiety needing intervention. Driscoll got a 0.44 coefficient of validity for the scale [23]
The alpha reliability measured by Rajiah in his study was 0.89. [24]

e Assessment of psychological distress was done by Kesslers psychological distress scale K10. It includes 10
questions about anxiety and depressive symptoms in the last 4 weeks. It has good precision in the 90th-99th
percentile range of the population. The sensitivity, specificity and Cronbach coefficient were 0.95, 0.54 and 0.84
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as found by Arnoud et al [25]. The scores range from 10-50 with scores more than 30 as very high psychological
distress requiring intervention.

e Along with the above two scales the students were asked about the duration of sleep in the night before exam,
the consumption of any breakfast before exam and involvement in any exercise or sports.

e Statistical analysis was done with Statistics Package for Social sciences version 20 (SPSS 20). The data was
analyzed for descriptive studies, Pearson’s correlations and logistic regression analysis along with statistical
graphs.

3. Results

Participants were 411 female medical students with mean age of 21.7445 (S.D.-1.626). The frequency of year 1 students
was 103 (25.1%) , year 2: 77(18.6%), year 3: 81(19.7%), year 4: 74 (18%) and year 5: 76(18.5%). Their Westside test
anxiety scale and Kessler’s Psychological distress scale K10 scores were analyzed. Binary logistic regression analysis
was done with test anxiety as dichotomous categorical variable with values as low (<3 score) and high test anxiety ( >3
score) with psychological distress as continuous variable. The results showed that the odds of high test anxiety increase
with one score rise of psychological distress by Exp(B) =1.121 times (95%CI 1.085 and 1.159). The odds ratio for high
test anxiety with high psychological distress was 3.773 (95%CI 2.137, 6.663). Shown below is the scatterplot (Fig. 1)
between test anxiety and psychological distress showing a positive correlation.
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Figure 1 scatterplot showing positive correlation between test anxiety and psychological distress

The students were asked about the number of hours they had slept in the night before examination day. 56 (13.9%)
students did not sleep at all, 180(44.6%) had less than 3 hours of sleep, 141(34.9%) slept 3-6 hours and only 27(6.7%)
had more than 6 hours of sleep. Around 58.4% had slept less than 3 hours or did not sleep at all. Students who did not
sleep or slept less than 3 hours showed mean test anxiety of 3.073 and 3.083 respectively compared to 2.877 and 2.867
for those who slept 3-6 hours and more than 6 hours respectively (Fig. 2). The mean psychological distress was high
with 29.05 and 29.47 for no sleep and less than 3 hours of sleep respectively and for 3-6 hours and more than 6 hours
sleep duration it was 2.877 and 2.867 (Fig. 3). Pearsons correlation analysis showed negative correlation(r=-.113) with
statistical significance 0.023( p<0.05) (Table 1 ). Multinomial logistic regression for high test anxiety for those who did
not sleep at all , odds ratio were Exp(B)= 1.343(95%CI .543, 3.377), and for sleep less than 3 hours the odds ratio
Exp(B)= 1.494 (95%CI ..662, 3.371) and for 3-6 hours of sleep the odds ratio are Exp(B)= 1.342 (95%CI .586, 3.071)
which was not statistically significant. Psychological distress was also negatively correlated with r=-.141 with statistical
significance of 0.004 (p< 0.01). (Table 2). Multinomial logistic regression for high psychological distress with students
who did not sleep at all the night before exam the odds ratio were Exp(B)=2.381(95%CI .688, 8.236), and for sleep less
than 3 hours the odds ratio Exp(B)= 1.771 (95%CI .651, 4.819) and for 3-6 hours of sleep the odds ratio are Exp(B)=
.899 (95%CI .335, 2,410)
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Figure 2 Mean test anxiety with duration of sleep in the night before exam
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Figure 3 Mean psychological distress with duration of sleep in the night before exam

Table 1 Negative correlation between test anxiety and duration of sleep in night before examination

Correlations
Test anxiety |Hours of sleep night
before exam

Pearson Correlation 1 -113"
Test anxiety Sig. (2-tailed) .023

N 411 404

Pearson Correlation -113" 1
Hours of sleep night Sig. (2-tailed) 023
before exam

N 404 404

*. Correlation is significant at the 0.05 level (2-tailed).
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Table 2 Negative correlation between psychological distress and duration of sleep in night before examination

Correlations
Psychological distress |Hours of sleep night
before exam

Pearson Correlation |1 -141™
Psychological . .
distress Sig. (2-tailed) .004

N 411 404

Pearson Correlation |-.141" 1
Hours of sleep night|_. .
before exam Sig. (2-tailed) .004

N 404 404

** Correlation is significant at the 0.01 level (2-tailed).

51% of students did not take any breakfast before the exam and 49% said they had breakfast. The mean test anxiety
was higher that is 3.02 for breakfast skippers and 2.96 for those who had taken breakfast. The mean psychological
distress was also higher with 28.94 for breakfast skippers than 27.55 for those who had taken breakfast. There was no
statistically significant association either by correlation or Odds ratio of breakfast consumption for test anxiety. Binary
logistic regression analysis with high and low psychological distress as dependent variable and breakfast skippers and
breakfast takers as covariate showed Odds Ratio Exp(B) 0.456 (95%CI 0.268, 0.777)p=0.004. So breakfast consumption
was associated with lower risk of psychological distress as has been seen in other studies too. The odds ratio for
breakfast consumption and high test anxiety were also lesser with Exp(B) .791 (95%CI .535, 1.170) p=0.240 but not
significant.

273(67.41%) students said they were not involved in any exercise or sports activity while 132(32.59%) were involved
in exercise or sports activities. The bar diagram (Fig.4 ) shows more number of students not involved in exercise/sports
are likely to high test anxiety compared to group involved in exercise or sports. The mean test anxiety for those not
involved in test anxiety was higher with 3.027 score compared to 2.924 of those who did exercise or sports and showed
no statistical significant association. The odds ratio with binary logistic regression for high test anxiety with exercise is
Exp(B) 0.688 (95% CI 0.454, 1.045)p=0.08. The mean psychological distress was lower in students who did exercise or
sports with 27.02 compared to those who did not with 28.82. There was significant negative correlation with between
exercise/sports with psychological distress with r=.110 and p=0.027 (p< 0.05) (Table 3). The odds ratio for exercise
and high psychological distress with binary logistic regression were Exp(B) 0.562 (95%CI 0.333, 0.949) p=0.031.

Bar Chart

hightestanxiety

Eiow test anxiety
M high test anxiety

200

no sportsfexercise involved in sportsiexercise

exercise

Figure 4 Higher counts for high test anxiety with students not involved in exercise or sports activity
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Table 3 Negative correlation between psychological distress and exercise/sports activity

Correlations
Exercise/ sports | Psychological distress
Pearson Correlation |1 -110"
Exercise /sports Sig. (2-tailed) .027
N 405 405
Pearson Correlation |-.110" 1
Psychological distress | Sig. (2-tailed) .027
N 405 411

*. Correlation is significant at the 0.05 level (2-tailed).

4. Discussion

Academic stress is still underdiagnosed and undertreated despite increasing research being done on this aspect. The
prevalence of test anxiety in female university students in our study was 53% similar to 51% in United States of America
[26] and 55. 8% in Turkey [27]. There was significant association between test anxiety and psychological distress with
positive correlation as observed in a Malaysian study [28]. Each unit increase in Psychological distress as per K10 Scale
increase likelihood of high test anxiety by 12% and those with high psychological distress were 277% more likely to
have high test anxiety too. 58.5% of students reported they have slept less than 3 hours the night before exam or did
not sleep all and showed mean test anxiety of 3.078 (score>3) is high test anxiety needing intervention) and mean
psychological distress 29.26 (score >30 is high psychological distress). The duration of sleep before examination has
significant negatively correlated with test anxiety and psychological distress. This can be bidirectional effect between
stress and sleep. Fakhari et al has found that sleep duration correlates positively with examination scores thus helping
in high achievement [29]. Breakfast consumption is has lowering effect on test anxiety [30, 31]. In this study the
prevalence of breakfast skippers before exam 51% with mean test anxiety of 3.02 compared 2.96 for breakfast. The
odds ratio for breakfast consumption for high test anxiety was 0.915 (95% CI 0.710, 1.180) which was not significant.
The odds ratio for breakfast consumption and high psychological distress are significant with Exp(B) 0.456 (95%CI
0.268, 0.777)p=0.004. Therefore we can say that breakfast skippers are about 54.4 % less likely to have high
psychological distress. So breakfast consumption is protective against mental disorders as has also been observed in
other studies also [13,14,15,16,32] The number of respondents reported to be involved in exercise or sports were only
32.9% of the participants. The mean test anxiety students were not involved in exercise or sports and those were
involved were 3.027 and 2.924 with no significant association with test anxiety. The odds ratio by logistic regression
analysis for test anxiety and exercise/ sports was 0.688 (95%CI 0.454, 0.045) p=0.08. The mean psychological distress
was lesser for students involved in exercise than those who were not. There was negative significant correlation
between exercise and psychological distress with r=-0.110 p=0.027. The odds ratio for high psychological distress were
0.562 (95%CI 0.333, 0.949) p=0.031. Thus those who were involved in physical activity such as exercise or sports were
43.8% less likely to develop high psychological distress.

5. Conclusion

Itis important for students to regulate their stress and emotions so as to perform better in their pursuit of achievement
of higher GPAs. Lifestyle adjustment like regular exercise, habit of taking healthy breakfast and good sleep can reduce
psychological distress and test anxiety and increase their resilience. Educational institutions should make mandatory
counseling to teach students about the detrimental effects of test anxiety and psychological distress and the ways to
decrease them to be able to perform to their capacity.
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