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Abstract
The sleep quality and quantity are directly and indirectly related to human health and sleep disorders can lead to a lot of 

harm to students. Therefore, the purpose of this study was to survey the relationship between moderate-intensity sport activities 
and the level of sleep subjective quality in non-athlete male students using Pittsburgh Sleep Quality Index (PSQI). This study 
was a semi empirical study and 20 non-athlete male students were randomly selected using PSQI. The PSQI questionnaire was 
used to measure subjects’ sleep subjective quality and a standard training protocol. The collected data was analyzed by Shapiro-
Wilk test, dependent t-test, and Wilcoxon test. The SPSS software (version 23) was used for data analysis. The results showed 
that the score of students’ subjective sleep quality was 9.2 in the experimental group and was 7.3 in the control group and it was 
7.4 in the post-test. It shows that students’ sleep quality improved significantly with the implementation of protocol (P<0.05). It 
is suggested that sports activities can be effective on the improvement of students’ sleep quality and it is an applied mechanism 
to improve health indicators.
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Introduction
One of the most appropriate health habits or health 

promotion behaviors is motor activity and regular exercise which 
has positive effects on human health; in a way that reduces the 
field of psychological and physical disorder and increases mental 
health in students [1]. Exercise and physical activity lead to 
biological and biochemical changes, and improve mental health 
and, consequently, promote sleep quality [2]. Regular Physical 
Training and exercise, with the effectiveness on the secretion of 
endorphins, norepinephrine, catecholamine, serotonin, and other 
neurotransmitter of the brain, are effective on cognitive and 
emotional functions of the brain such as memory and learning of 
students [3]. In addition, research results suggest that exercise can 

increase blood flow, oxygen and glucose in the brain and as a result 
optimum brain function will be followed [4]. Exercise, in addition 
to reducing body fat and making muscle, strengthens the resistance 
to the disease [5]. In fact, frequent training courses enhance the 
immune response, reduce the risk of physical illness and, if illness 
develops, it helps to improve it faster. Sports activities also reduce 
the incidence of cardiovascular disease [3], cancer, diabetes and 
hypertension [6]. On the other hand, human health is related to 
the quantity and quality of his sleep, so that sleepless nights can 
affect the quality of life and increase the incidence of depression 
and anxiety in students and reduce the ability to cope with daily 
stress [7].

In the same vein, studies have shown that treating sleep 
disorders, such as frequent waking, increase physical activity and 
improve quality of life. Usually, exercise is a non-drug strategy 
that can have beneficial effects on sleep quality and student sleep 
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disorders; this is supported by epidemiological studies and reports 
better communication between exercise and sleep [6].

Studies show, during sleep sympathetic activity decreases and 
parasympathetic activity increases [8]. These changes reduce heart 
rate and overnight blood pressure [9]. Therefore, long-term sleep 
deprivation may have a direct negative effect on the cardiovascular 
system and increase the risk of cardiovascular disease [10]. So, 
the changes that are made in the student’s sleeping habits disrupt 
the circadian rhythm whose complications are characterized by 
inability to wake up at the scheduled time and delayed night sleep 
[11]. Most students who fail to study do not know that the cause of 
this weakness may be related to their poor sleep habits. Students 
with poor quality sleep have significantly lower educational 
performance than students with good sleep quality [12]. Problems 
and shortness of sleep duration have irreparable effects on physical 
and physical health, so that studies show that the limits of sleep lead 
to severe negative effects on health and performance indicators 
[13].

Park, et al., (2013) studied sleep quality in Korean older 
adults. They concluded that 60% of the subjects reported having 
poor sleep quality [14]. A research study showed that more than 
51% of the elderly people suffer from sleep disturbance that this 
disturbance is considered as a factor for the reduction of sleep 
quality. The studied disorders in the mentioned study are the 
restless leg syndrome, the rapid movement of eye, the rhythm 
disturbance, insomnia, and the difficulty in falling sleep [15]. 
The results of another study also showed that 43% of the elderly 
people had poor sleep quality. In addition, mental characteristics 
and physical activities in elderly people of Taiwan city were 
surveyed in this study. The obtained data of this study showed that 
depression symptoms had a significant effect on poor sleep quality 
and physical activity had an improver effect on sleep quality [16].

Therefore, considering the importance of the topic of sleep 
and ill-treatment disorders and the students, this question was 
posed to researchers that do a course of activity of training can 
impact on the quality and quantity of sleep students?

Materials and Methods
Considering the goals and main questions of the research; 

the present research is applicable in terms of purpose that its 
purpose is development of applied knowledge in a field and this 
research was a kind of semi-experimental research. By applying 
an independent variable, researchers investigated the probability 
of influencing the dependent variable.

Participants
The subjects of this study were 20 non-active female students 

who participated voluntarily in this study and randomly divided into 
two groups of control (20 persons) and experimental (20 persons).

Research Instrument
Pittsburgh Sleep Quality Index: To measure sleep disorders, 

a PSQI questionnaire with 7 sub-scales was selected and the sum 
of the seven-point scale marks the total score which is from zero 
to 21. A total score of six or more means poor sleep quality. The 
coefficient of validity of this questionnaire has been approved by 
numerous researchers in many countries.

Research Methodology
Before presentation compliance form of the company in 

the test to the subjects, the information and knowledge about 
how to conduct the research and the steps were provided to them. 
Then by questionnaire Patients’ history of the disease, including 
cardiovascular, pulmonary, allergic, hypertension, diabetes and 
other specific illnesses were identified and subjects, who had specific 
disease, were excluded from the study. Subjects’ physical activity 
records were also examined and people with a history of regular 
activity or a member of the club were excluded from the research. 
Subjects were asked to avoid severe physical activity during the 
test. All 40 subjects from experimental and control groups pre-
test was taken. During the implementation of the practice protocol, 
only the experimental group continued to practice, and the control 
group did not have any physical activity, and finally, all 40 subjects 
were subjected to post-test.

Practice Protocol
The exercise protocol was performed at 60% maximum 

heart rate for 12 weeks and 3 sessions a week (36 sessions in total). 
This exercise was conducted based on the recommendations of 
the American College of Sports Medicine (ACSM). The duration 
of Subjects’ exercise in the first week was about 20 minutes per 
session which was gradually increased over the following weeks 
over the duration and intensity of the exercises, until it reached 
40 minutes in the last week. The exercises included three heating 
sessions (8 minutes), aerobic gymnastics and five minutes back. 
The heating and cooling program was also considered as a part 
of the training time. The intensity of exercise was controlled by 
the Pollard Hourly bird watch during exercise. Practical conditions 
were the same for all subjects. At each stage of the exercise, the 
researchers controlled the intensity of the exercise by heart rate 
for each subject, and if exercise intensity needed to increase or 
decrease, necessary feedback to the subjects was provided. 

Statistical Procedures
To analyze the collected data Descriptive and inferential 

statistics were used. The Shapiro-Wilk test was used to examine 
the assumption that the data were natural and T-dependent 
parametric test and Wilcoxon’s nonparametric test were used. 
Also, for statistical calculations, the SPSS version 21 software has 
been used.
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Results
The demographic characteristics and characteristics of the subjects and each of the experimental and control groups are visible in the 
following tables (1-4).

Variable mean standard deviation minimum maximum

Age
Experimental group 21.7 1.119 18 23

control group 23.9 1.42 17 21
Lack of exercise history 

(month)
Experimental group 24.6 7.15 13 23

control group 22.18 8.7 12 20

Table 1: Age attribute and duration of non-sporting subjects.

Field of Study group  
Accounting Psychology Electronics Mechanics

Percent Number Percent Number Percent Number Percent Number

Experimental group 35% 7 25% 5 40% 8 0% 0

control group 20% 4 40% 8 10% 2 30% 6

Table 2: Frequency and percentage of subjects according to the field of study.

Group Variable Experimental group Control group

Sleep quality
pre-test 9/2 ±3/24 7/3±3/39
post-test 7/3±2/45 7/4±3/45

Mental sleep quality 
pre-test 2/9±0/94 1/9±0/57
post-test 2/2±0/73 1/17±0/67

Delay in time to fall asleep
pre-test 1/57±0/89 2/9±0/52
post-test 1/01±0/73 2/11±0/75

Duration to fall asleep
pre-test 1/7±0/72 1/4±0/89
post-test 1/2±0/67 1/4±0/71

Sleep efficiency
pre-test 1/21±0/69 0/9±0/81
post-test 1/1±0/65 0/9±0.74

Sleep disorders
pre-test 2/12±0/76 1/9±0/83
post-test 1/19±0/69 1/10±0/79

Daily dysfunction
pre-test 1/40±0/64 1/19±0/51
post-test 1/7±0/55 1/20±0/59

Table 3: Results of variables examining in pre-test and post-test.

Variables Group Degrees of freedom Statistics Significance level

Sleep quality pre-test 0/92 20 0/149
post-test 0/928 20 0/221

Mental Sleep quality pre-test 0/811 20 0/001
post-test 0/790 20 0/00

Delay to fall asleep pre-test 0/840 20 0/019
post-test 0/810 20 0/001

Duration of sleep pre-test 0/790 20 0/001
post-test 0/799 20 0/001

Useful sleep pre-test 0/9 20 0/001
post-test 0/77 20 0/00

Sleep disorders pre-test 0/814 20 0/002
post-test 0/810 20 0/001

Daily dysfunction Before 0/76 20 0/00
After 0/68 20 0/00

Table 4: Results of Shapiro-Wilk test for experimental group.
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Discussion 
The results of the statistical tests showed that the sleep 

quality score in the experimental and control groups was not 
significantly different before the intervention and the two groups 
were homogeneous. The sleep quality improved in the experimental 
group in comparison of the control group after the training 
intervention. Although the results of sport studies are different 
about applied effects of exercise on body dimensions, several 
studies have shown a positive effect on sleep in elderly people 
and the aging period on the basis of an intervention and training 
protocols that included 30 minutes of exercise with maximum heart 
rate and the exercise intensity 67%-70%, 30%-40% for 3 times 
per week and daily 30-minute daily walk, stretching or rhythmic 
movements, and 60 minutes of Tai Chi exercises twice a week. 
The positive effect of exercise on sleep were also observed in older 
studies that were softer than sleep problems [17-19].

Bakhshalipour, et al., (2016) examined the effect of a 
moderate-intensity aerobic training program on the sleep quality, 
BMI, and weight in non-active people with type 2 diabetes. The 
results of this study showed functions of a moderate-intensity 
aerobic training program can be an effective treatment for sleep 
disturbances and obesity in non-active people with type 2 diabetes 
[20]. The results of this study were consistent with the results of 
Erlacher, et al.  (2014) [21] study that they examined the effect 
of exercise on sleep among adults with chronic sleep complaints. 
The results of their study showed that the number of steps and 
the duration of physical activity is significantly related to the 
improvement in subjective sleep measures and therefore revealed 
an independent effect within this combined sleep program. Sleep 
diary data (recuperation of sleep, number of awakenings after sleep 
onset, and wake time after sleep onset time) improved significant 
over the intervention program [22]. The results of this study were 
consistent with the results of Geber, et ale’s (2014) study that they 
assessed the effect of vigorous intensity exercise on stress, mental 
health, and good objective and subjective sleep in undergraduate 
students. Since the positive role of physical activity on mental 
disorders has been proven, so the results showed that subjects 
who accomplish the American College of Sports Medicine’s 
(ACSM) vigorous-intensity exercise recommendations differ from 
peers below these standards about their level of perceived stress, 
depressive symptoms, perceived pain, and subjective and objective 
sleep. The vigorous physical activity was associated with less 
stress, pain, subjective sleep complaints, and depressive symptoms. 
Moreover, vigorous exercisers had more favorable objective 
sleep pattern. This proves the effectiveness of physical activity 
on individuals’ sleep quality [23]. The improvement of subjects’ 
sleep quality through aerobic physical activities is probably due 
to a reduction of REM period and an increasing of NREM period. 
Because the changes in body temperature due to these exercises 
stimulate peroptic nucleus and the anterior hypothalamus that 

this process improves the sleep quality [23]. Also, the increase 
of the activity of the sympathetic system during exercise and the 
reduction of its activity than the parasympathetic system during 
recovery may result in the deeper sleep and an increase of in sleep 
duration [24].

There is evidence that shows there is a clinical connection 
between sleep and physical activity [20, 25-27]. In general, 
although it may be thought that sleep and physical activity are 
separate behaviors and are controlled by separate physiological 
mechanisms, but there is the evolving evidence about the existence 
of a clinical connection between sleep and physical activity [28].

Conclusion
In general, exercise trainings have been considered as a 

non-pharmacological method with a positive effect and have been 
tested in a variety of studies in several studies, but the biological 
effect of exercise on sleep quality has been remained unclear that 
it cannot easily be analyze [29]. It seems that according to the 
theory of temperature regulation, changes in body temperature 
due to physical activities stimulate the hypothalamus and improve 
sleep quality [30,31]. Research findings indicate that the melatonin 
hormone that creates changes in the body’s core temperature has 
hypnotic effects human sleep and affects human’s sleep, and on the 
other hand, the pineal gland secretes this substance and physical 
activity affects this gland. Also, in the theory of renewal of energy 
reserves, it is said that anabolic activity is better during sleep, and 
more catabolic activity occurs during night time.
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