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Abstract 

The purpose of this study is to explore the relationship between sleep quality and the exercise participation behavior 

of college students.  The objects of this study consisted of 1,124 college students in the central region of Taiwan - 674 

boys, mean age 22.6 ± 1.6 years; 450 girls, mean age 22.4 ± 1.8 years.  The Pittsburgh Sleep Quality Index (PSQI) and 

a exercise participation behavior questionnaire were employed in this research.  Test data obtained were processed 

through the SPSS for windows 18.0 Statistical Package, and then a comparative analysis was conducted by using 

descriptive statistics, single-factor analysis of variance, chi-square test, and the Schaeffer multiple comparisons.  The 

significance level was set at α = .05.  The results are as follows.  First, the sleep score of 56.1% students is higher 

than 5 points, meaning that the college students in the central region generally have poor sleep quality.  Second, taking 

physical education class appears to be the major method of participation in sports and the exercise time mainly falls 

between 5 and 7 in the evening.  Third, the students exercise once a week, 31-60 minutes each time, and display 

50-60% exercise intensity.  Fourth, health management and weight management are regarded as the main participation 

motivation, school campus is the major sports venues, and the favorite sports types include ball games and aerobic 

exercise.  Fifth, students hope that courses like exercise-to-lose-weight and skill-learning can be offered in physical 

education.  The conclusion is that the sleep quality of the college students seems poor, and going to PE class turns out 

to be the main way of doing exercise.  What’s more, students should spend more time exercising.  Researchers 

suggest that in physical education students be trained to cultivate the habit of doing exercise regularly, that relevant 

courses be opened for students to attend, and that students be encouraged to increase sleep time and improve sleep 

quality in order to improve and maintain their health. 

Keywords: Sleep time; Sleep score; Pittsburgh Sleep Quality Index (PSQI), Exercise participation. 

Introduction 

People spend about one-third of their life time on sleeping 

which helps to maintain good health status, promote health and 

exert the best physical and mental function [1].  The World 

Health Organization (World Health Organization: WHO), 

classified sleep quality as one of the important indicators of 

health in the year 2000.  Sleep quality is a very complex 

health issue, involving individual factors, genetic factors, 

physiological characteristics, physical health, emotional and 

psychological factors, family and social factors [2].  Yang et 

al., [3] reported that many young people have a problem with 

poor sleep quality.  Bad sleep quality may lead to poor  
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academic achievements and athletic performance, and even 

affect emotions and behaviour causing depression and other 

psychological problems. Ko et al., [4] and Vorana et al., [5] 

found that the significant increase in chronic sleep deprivation 

matches up with being overweight and obese and this trend is 

seeing significant growth in the population.  In addition to 

sports and food, reduced sleep hours accompanied by weight 

gain will lead to obesity.  Marshall et al., [6] pointed out that 

the relationship between sleep duration and obesity presents a 

U-shaped tendency.  The study conducted on children aged 5 

to10 years old found that the relationship between sleep 

deficiencies and being overweight or obese displays a positive 

correlation [7].  Comparing adults and children, Taheri & 

Thomas [8] believed that the former have a U-shaped trend 

while the latter, consistent results; that is possibly because the 

causes and influential factors of adult obesity are diverse.  
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Different methods and objects in research will definitely result 

in inconsistent consequences.  Therefore, research on sleep 

duration and obesity necessitates more consideration and 

deeper examination. 

Students' learning outcomes from physical education 

classes can be directly observed by their behavior in sports 

participation because physical education helps students learn 

and develop skills which are shown and applied through 

participating in sports.  Consequently, physical education 

plays an important role in students' schooling.  Moss [9] 

explained that those who regularly take part in exercising 

perceive themselves to be healthier and have a higher ability to 

deal with disease. Chuang & Jene [10] carried out a survey of 

exercise participation of 803 freshmen and found that: most of 

the students exercise 2-3 times a week, mainly in physical 

education curriculum.  Furthermore, Richmen, & Shaffer [11] 

indicated that college students who actively participate in 

sports possess higher self-esteem.  By participating in sports, 

students can enhance individual body performance and sense 

of competence, strengthen individual self-esteem so as to 

obtain self-confidence, and build up emotional relationships 

between peers.  Definitely, sports participation is believed to 

be very helpful for students' physical and mental development.  

The impact of exercise on physical and mental health has 

always been on issue that interests experts in sports science, as 

exercise can improve health, increase ability to partake in 

physical activity and enrich the quality of life for bone health, 

enhance young people's bone density and prevent bone loss in 

old age [12].  

Appropriate physical activity can enhance national 

physical fitness status; besides increasing the amount of 

physical activity, cultivating the habit of doing exercise 

regularly can lower the incidence of many chronic diseases 

[13].  The study conducted by Tsai, & Liu [14] confirmed that 

regular exercise can improve health, strengthen cardiovascular 

function, reduce the risk of developing cardiovascular diseases, 

improve metabolism, increase the secretion of growth 

hormones and the decomposition of fat, help to consume 

excessive calories, achieve the goal of weight control, raise the 

production of endorphins, reduce anxiety, create sleep quality, 

boost the feeling of pleasure as to release pressure, and 

improve the immune system.  Huang et al., [15] also pointed 

out that regular exercise relieves emotional pressure, 

self-esteem, body image and self-concept.  Moreover, Annis 

et al., [16] and Pritcard [17] maintain that young people with 

higher exercise participation display better health perception, 

physical and mental conditioning, emotion and self-esteem 

which leads to more positive body imaging and lower 

possibility of suffering from mental illness.  

The purpose of this study is to explore the relationship 

between sleep quality of college students and their behavior in 

exercise participation, hoping, through questionnaires, to 

understand the facts of sleep quality and exercise participation 

of college students in the central region and drawing some 

conclusions and putting forward suggestions for the related 

teaching organizations. 

 

Methods 

Participants 

Our research population came from the students of four 

colleges in the central region and 300 samples were picked up 

from each college by using convenience sampling.  A total of 

1,200 students responded to the Pittsburgh Sleep Quality Index, 

(PSQI) and the exercise participation behavior survey.  Valid 

samples amounted to 1,124 with 674 boys, average age 22.6 ± 

1.6 years; 450 girls, 22.4 ± 1.8 years old; the response rate was 

93.7%.  In this study, researchers informed participants of the 

purpose and content, and those who accepted the invitation 

filled out a consent form and then the questionnaire. 

 

Sleep quality questionnaire 

In this study, PSQI was employed as a tool to investigate 

sleep quality.  The questionnaire consisted of seven 

dimensions, including subjective feelings, sleep efficiency, 

sleep duration, sleep onset latency, sleep disturbances, use of 

sleep medication, and daytime dysfunction.  Created this scale 

which aims to explore sleep status over the past month.  The 

original scale internal consistency Cronbach's α is 0.83, with a 

sensitivity of 89.6% and an accuracy of 86.5% [18]. 

 

Exercise participation questionnaire 

The questionnaire for the physical fitness plan executed by 

the Ministry of Education was used.  The purpose of this 

questionnaire was to understand the behavior of students' 

exercise participation in the last three months.  The contents 

of the questionnaires contain the time of each exercise, the 

weekly cumulative exercise time, exercise intensity, the 

exercise participation period, participation motivation, the way 

of participation, sports type, partners, sports places and sports 

items hoping to partake in the future. 

 

Data processing 

Questionnaire data obtained were processed through SPSS 

for windows 18.0 statistical software package, and then 

compared using descriptive statistics, single-factor variable 

ANOVA, chi-square test, and the Scheffe multiple comparison.  

The significant level was set at α = .05.  

 

Results and Discussion 

Comparison of sleep quality 

PSQI was used to investigate the condition of sleep in the 

past month.  Responses to each item were scored on a scale 

ranging from 0 to 3; the higher the score, the poorer the sleep 

quality.  The total score earned by each respondent ranged 

from 0 to 21 points.  The total score in seven items ≦ 5 

indicated good sleep quality; > 5 indicated poor sleep quality.  

The higher the score, the poorer the sleep quality [19].  As to 

sleep quality, all of the respondents were divided into two 

groups and the items, such as sleep efficiency, sleep duration, 

sleep onset latency, sleep disturbances, subjective feelings, use 

of sleep medication, daytime dysfunction, global PSQI score, 

and the actual sleep time were compared.  All the items 

mentioned above showed significant differences (p <.05).  

The result is shown in Table 1. The good quality sleep group 
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scored an average of 3.62 ± 1.25, much lower than the poor 

sleep quality group, 7.90 ± 2.11.As for real sleep time, the 

good sleep quality group averaged 8.16 hours, 1.11 hours more 

than the poor sleep quality group, 7.05 hours. 

 

 

Table 1.Results of sleep quality comparison 

Global PSQI score 
 

≦5 (N=494) >5 (N=630) 
t P-value 

Mean SD Mean SD 

sleep efficiency 0.17  0.46  0.77  0.95  -9.892  <0.001 

sleep duration 0.13  0.44  0.64  0.87  -9.035  <0.001 

sleep onset latency 0.64  0.60  1.54  0.77  -15.627  <0.001 

sleep disturbances 1.06  0.49  1.59  0.58  -11.686  <0.001 

subjective feelings 0.95  0.56  1.72  0.72  -14.279  <0.001 

use of sleep medication 0.02  0.22  0.12  0.43  -3.556  <0.001 

daytime dysfunction 0.74  0.65  1.54  0.73  -13.630  <0.001 

global PSQI score 3.62  1.25  7.90  2.11  -29.959  <0.001 

sleep time 8.16  1.44  7.05  1.61  8.600  <0.001 

P-value was obtained by 2-independent sample t-test 

 

Comparison of Exercise participation behavior 

Respondents to this research project were divided into two 

groups, a good sleep quality with PSQI ≦5 and a poor sleep 

quality group with PSQI> 5 and then compared.  The findings 

are shown in Table 2.  In terms of gender, bedtime, duration 

of each exercise, exercise intensity each time, and the exercise 

participation period, college students' sleep quality showed a 

significant difference (p <.05).  The other items exercise 

participation failed to show any significant differences (p> .05).  

The results of all items will be discussed and described as 

follows. 

1. Gender: The percentage of male and female students having 

poor sleep quality (PSQI> 5) was to 56.1% which was 

significantly higher than that of good sleep quality (PSQI ≦5) 

43.9% showing a significant difference (p <.05).  The findings 

showed that students from these four colleges in the central 

region were generally having poor sleep quality, and that the 

female percentage was significantly higher than the male 

percentage. 

2. Grades: Although these two groups did not exhibit 

significant differences, the number of students with poor sleep 

quality (PSQI> 5) in each grade was larger than that with good 

sleep quality (PSQI ≦5). 

3. Bedtime: Both groups showed a significant difference.  The 

proportion of students having poor sleep quality (PSQI> 5) 

that went to bed after midnight was significantly higher than 

that with good sleep quality (PSQI ≦5). 

4. Cumulative exercise time per day: Two the groups showed a 

significant difference.  Students with an exercise duration 

from 31 to 60 minutes took the highest proportion, 38.1%, 

followed by 31.2-34.6%with exercise time less than 30 

minutes, and those who exercised more than 121 minutes 

accounted for1.6-5.7%. 

5. Exercise intensity: Two groups exhibited a significant 

difference.  Students feeling a bit tired each time 

demonstrated the highest rate, 52.4-59.1%.  The results of this 

research and Huang & Chang [20] matched.  In terms of 

exercise intensity, we found that students having poor sleep 

quality expressed that they were very tired or extremely tired 

after exercising.  The percentages were 14.3% and 4.1% 

respectively, which was significantly higher than that of the 

good sleep quality group with a percentage of 6.9%, and 1.6% 

respectively.  This might be one of the reasons causing poor 

sleep quality and an in-depth investigation could be performed 

in the future. 

6. Main ways of exercise participation: Both groups showed a 

significant difference.  The percentage of the students 

partaking in exercising by going to physical education classes 

were 40.3 to 42.1%, and those who did exercise spontaneously 

accounted for 40.0 to 40.5%.  This result matched that of 

Chang et al., [21] found in 2012. 

7. Exercise participation period: Both groups exhibited a 

significant difference.  Most of the students in these two 

groups, 62.5-62.8%, participated in sports after school; usually 

after 5 o'clock in the evening.  The main difference between 

these two groups was that students with good sleep quality 

(PSQI ≦5) took advantage of lunch breaks to play sports, 

while those with poor sleep quality (PSQI> 5) exercised after 

eight o'clock-16.8%.  This was considered one of the reasons 

leading to poor sleep quality and is worth further exploration. 

8. Sports type: What most of the students did was play ball 

games, followed by aerobic exercise.  

9. Sports places: Students that played sports mostly in the 

school stadium or field accounted for the highest percentage.  

10. Partners: The two groups of students mostly played with 

other classmates. 

11. Participation motivation: Respondents in two the groups 

exercised or played sports for the purpose of 

weight-management, which accounted for the highest 

percentage, followed by health management.  The latter can 

be seen in the good sleep quality group.  On the other hand, 

the group with poor sleep quality (PSQI> 5) took part mainly  
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Table 2. Results of comparing sleep quality with exercise participation behavior 

  

  

Total score of sleep ≦5 (N=494) >5 (N=630) 
χ2 P-value 

  N % N % 

gender male 270  54.7  290  46.0  4.119  0.042  

 female 224  45.3  340  54.0    

grade freshmen 214  43.3  258  41.0  0.930  0.818  

 sophomore 100  20.2  128  20.3    

 junior 86  17.4  104  16.5    

 senior 94  19.0  140  22.2    

bedtime before 12 pm 267 54.0 265 42.1 7.517 0.006 

 after 12pm 227 46.0 365 57.9   

Cumulative exercise none 38 7.7 48 7.6 4.310 0.366 

time 1hour 188 38.1 232 36.8   

 1 to 2.5hours 138 27.9 214 34.0   

 2.5-3.5 hours 76 15.4 66 10.5   

 over 3.5 hours 54 10.9 70 11.1   

Exercise intensity not tired at all 50 10.1 40 6.3 13.370 0.010 

Each time not tired 110 22.3 144 22.9   

 a little tired 292 59.1 330 52.4   

 very tired 34 6.9 90 14.3   

 extremely tired 8 1.6 26 4.1   

Main ways of sports  PE class 208 42.1 254 40.3 0.543 0.969 

participation extracurricular lectures 26 5.3 36 5.7   

 clubs 42 8.5 60 9.5   

 spontaneously 200 40.5 252 40.0   

 others 18 3.6 28 4.4   

Exercise participation  6 am to 8 am 36 7.3 16 2.5 25.731 <0.001 

period 9 am to 11 am 20 4.0 60 9.5   

 12 noon to 1 pm 82 16.6 54 8.6   

 5 pm to 7 pm 310 62.8 394 62.5   

 after 8 pm 46 9.3 106 16.8   

sports type aerobic 134 27.1 196 31.1 6.697 0.244 

 muscle 42 8.5 38 6.0   

 softness 10 2.0 28 4.4   

 ball games 264 53.4 294 46.7   

 lectures 42 8.5 70 11.1   

sports places on campus 284 57.5 360 57.1 1.735 0.629 

 off-campus public 100 20.2 120 19.0   

 off-campus pay 20 4.0 16 2.5   

 home or others 90 18.2 134 21.3   
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partners self 94 19.0 148 23.5 3.551 0.314 

 family 24 4.9 36 5.7   

 classmates 198 40.1 262 41.6   

 friends 178 36.0 184 29.2   

participation  health management 150 30.4 144 22.9 5.554 0.235 

motivation weight management 152 30.8 194 30.8   

 emotion management 88 17.8 126 20.0   

 leisure & sociality 104 21.1 164 26.0   

items intended  skills 168 34.0 158 25.1 10.129 0.119 

to participate in  appreciation 38 7.7 40 6.3   

the future weight loss 112 22.7 208 33.0   

 physical Fitness improvement 88 17.8 108 17.1   

 nutrition 32 6.5 44 7.0   

 rules 12 2.4 22 3.5   

 sports injuries 44 8.9 50 7.9   

P-value was obtained by chi-square test. 

 

with a view to doing social activities or leisure. 

12. Items intended to participate in the future: Both groups 

thought that sports skills and exercising to lose weight would 

be their reasons, and the third purpose seemed to be to improve 

physical fitness. 

 

Conclusion and suggestions 

The participants in this research were 1,124 students from 

four colleges in the central region of Taiwan.  The total sleep 

score was obtained from the Pittsburgh Sleep Quality Index 

questionnaire.  The purpose was to explore the relationship 

between college students' sleep quality and exercise 

participation.  According to the findings and the discussion 

above, researchers draw the following conclusions and making 

the following suggestions. In terms of sleep quality, 56.1% of 

students got a sleep score larger than 5, showing that the 

students from four colleges in the central region generally have 

poor sleep quality.  Comparing total sleep score of the two 

groups, we found that factors, such as sleep efficiency, sleep 

duration, sleep onset latency, sleep disturbance, subjective 

feelings, use of medication, daytime dysfunction, total sleep 

score and real sleep time, all exhibited a significant difference 

(p <.05).  As to exercise participation, physical education 

acted as the major way through which college students 

participated in sports.  As such the number of hours set aside 

for exercise in schools could be increased.  The researchers 

also suggest that educational organizations place more 

emphasis upon cultivating habits of regular exercise and 

opening relevant courses in physical education.  What’s more, 

educators should encourage students to increase their sleep 

time and improve their sleep quality so as to realize overall 

healthier lifestyles. 
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