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Abstract: 

Exercise is a subcategory of physical activity which is structured, repetitive and purposeful. This 
study focuses on only one of the pillars of Islam, which is to perform the salah (prayer). Various 
research studies measure exercise with sleep outcome but none of the study focus on its relation 
to religious practice, thus how nighttime exercise affect sleep quality and its relation to religious 
practices of Muslim is yet to be known. A cross-sectional study using an online questionnaire was 
implemented to identify how nighttime exercise affect sleep quality and its relationship with 
religious practices among Muslim focusing on concentration in prayer or salah (fajr) which was 
done at the dawn by Muslims. A total of 176 Muslims young adults participated in this research. 
Overall, the results found that different types of night exercise intensity influence the ability of 
respondents to wake up early for fajr (p=0.005). In fact, poor sleep quality gives a significant 
impact to concentration in prayer (fajr) (p<0.05). However, poor sleep quality was not affected by 
different age intervals, duration and frequency, and type of night exercise intensity. Future study 
should focus on awareness of sleep hygiene among Muslims as in this study poor sleep quality 
was proven to give an impact. Moreover, future study needs to consider other reasons that 
contribute to their trouble sleeping despite doing nighttime exercise. For example, how religious 
the respondents are also can be considered as one the variables that may affect both abilities to 
wake up early for fajr and concentration in salah (fajr) following nighttime exercise. 
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1. INTRODUCTION

 Awtry and Balady (2010) mentioned that exercise 
intensity is referring to amount of energy required to perform 
physical activity per unit of time or resting oxygen 
requirement (metabolic equivalents [METs]), where one MET 
equals the amount of oxygen consumed by a resting, awake 
individual and is equivalent to 3.5 ml O2/kg of body 
weight/minute. Light exercise includes those activities 
requiring less than 3 METs such as brisk walking and 
bowling, moderate activity includes activities requiring 3 to 6 
METs for example fast walking, badminton and tennis, while 
vigorous activity includes activities requiring more than 6 
METs such as running and jogging, long distance cycling, 
football and basketball (Awtry & Balady, 2010). Above all, 
exercise is associated with various benefits that help 
individuals to function effectively and boost their emotions to 
feel good and thus by being physically fit, it gives advantage 
to an individual's overall health (Abou Elmagd, 2016). 
Nighttime exercise is brought into focus in this study as the 
current fitness trend in Malaysia is that most Malaysians like 
to exercise during night. 

 Despite the sleep hygiene recommendations, where 
intensive exercising is not suggested within the last 3 hour 
before bedtime (Petruzzello et al., 1991 in Myllymäki et al., 
2011), there are still people who exercise late at night as time 
restricts them from exercising during the day, maybe due to 

work, study and any other factors. Sleep hygiene was 
described as habits and behaviors besides the environment 
that help in promoting sleep. Based on a study of effects of 
vigorous late-night exercise on sleep quality and cardiac 
autonomic activity by Myllymäki et al. (2011), individuals 
have less actual sleep time (min) and shortened sleep onset 
latency after exercise day than control day without exercise 
but have more sleep efficiency (%) where they have a greater 
proportion of non-REM sleep after exercise day than control 
day without exercise. Meanwhile, according to Oda et al. 
(2014), doing vigorous exercise before going to bed can cause 
a large physiologic excitement at bedtime hence might disrupt 
the onset of sleep and might affect overall sleep time of a 
person. Yamanaka et al. (2015) stated that physical exercise 
in the evening was reported to deteriorate sleep structure by 
increasing arousal and inadequate sleep hygiene besides heart 
rate increased and relaxation time decreased in subsequent 
sleep after evening exercise. Seo et al. (2013) revealed that 
exercise does give different effects or outcomes, based on the 
exercise type, duration, and hormone adaptation depending on 
time of the day exercise takes place. This was supported by a 
study done by Stutz et al. (2019) that mentioned although 
sleep-onset latency, total sleep time, and sleep efficiency (SE) 
might be impaired after vigorous exercise ending ≤ 1 hour 
before bedtime, exercise performed in the evening does not 
seem to negatively affect sleep but in fact, rather the opposite 
where the effects are small as several factors related to 
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physical exercise have been proposed to improve sleep, 
including an increase in body temperature before bedtime, 
enhanced vagal modulation, changes in cortisol and growth 
hormone secretion, and improved mood. The differences on 
the conclusion or results from previous study urge this study 
aimed to seek an answer on how and in what way nighttime 
exercise will affects sleep quality specifically among Malay 
young adults who need to wake up early for fajr every day and 
whether by doing nighttime exercise will affect their ability to 
wake up early for fajr.  

 This study focuses on only one of the pillars of Islam, 
which is to perform the salah (prayer). Bahammam & Gozal 
(2012) point out that Muslim population are strongly 
encouraged to go to bed early and waking in Islamic culture 
as they are required to wake up early to pray (Fajr) at dawn. 
However, only a proportion of Muslims follow prayer times 
strictly and wake up early on weekdays and weekends for 
dawn prayer (Bahammam & Gozal, 2012) although they are 
obligated to do so. Prayer is a major duty in life for a Muslim. 
Yusni et al. (2019) mentioned that the sharia or Islamic law 
dictating the prayers performed five times every day is 
obligatory and leaving it is sinful as declared in al Quran 
“Verily, Salah is an obligation on the believers to be observed 
at its appointed time.” (Qur’an 4:103).  

 This study also aimed at raising awareness about good 
sleep habits, indirectly improving sleep diagnosis and 
treatment, as well as knowing whether nighttime exercise is 
suitable and recommended for Muslim, as nighttime exercise 
might affect their sleep quality hence may give impact on their 
religious practice in term of prayer, as in being able to wake 
up early in the next morning to pray for fajr following 
nighttime exercise and their concentration in prayer 
(khusyu’). Nevertheless, the relationship between nighttime 
exercise and sleep quality and the way it provides impact to 
religious practices of Muslim will be discussed in this study.  

 

2.  MATERIALS AND METHODS 

For this research purpose, a cross sectional study was 
implemented by using an online questionnaire that was 
distributed among adults that live in Johor. Data was collected 
and then analyzed by using SPSS 20.0. This cross-sectional 
study was conducted at Johor involving Malay adults that are 
actively engaged in nighttime exercise in all ten districts of 
Johor which are Batu Pahat, Johor Bahru, Kluang, Kota 
Tinggi, Kulaijaya, Mersing, Muar, Pontian, Segamat and 
Tangkak. Malay adults with ages ranging from 20-44 years 
old were chosen as the target population as these age groups 
of adults are believed to be the most physically active 
compared to other age groups. Other than that, Malay ethnic 
have the least prevalence of physical inactivity among 
respondents aged 16 years and above in Malaysia by socio-
demographic characteristics as stated by National Health and 
Morbidity Survey 2019. (NHSM, 2019). Convenience 
sampling was applied in this study. 

Inclusion criteria for respondents includes those aged 20 
to 44 years old, Malay, Muslims, live in Johor, understand 
basic English, exercise at night regularly and do not have 
sleeping disorders. While respondents who have other 

medical conditions that may affect sleep quality for example 
kidney disease, thyroid disease, diabetes, and mental health 
disorder like depression were excluded from the study. 

The questionnaire for this study contains four sections: 
Section A, which contains demographic data, Section B, 
which contains The Godin Leisure-Time Exercise 
Questionnaire (GLTEQ), Section C, which contains 
Pittsburgh Sleep Quality Index (PSQI) questionnaire and 
Section D, which contains Salah Flow Questionnaire 
(Focused Attention). In the demographic data, information 
about research including the intent of research, medium 
available to reach out researchers regarding research and the 
level of commitment required from participants is made 
available. Consent form was provided where the respondents 
need to agree on information relating with participant 
anonymity and participant confidentiality before respondents 
are required to fill in basic information about age, gender and 
religion. From The Godin Leisure-Time Exercise 
Questionnaire (GLTEQ), data relating to intensity and 
frequency of night exercise will be obtained. In order to know 
the exact nighttime exercise duration of the respondent, an 
additional question regarding duration of exercise per day will 
be added. ‘How long do you exercise per day?’ will be rated 
by respondents in minutes. To measure the quality and 
patterns of sleep, Pittsburgh Sleep Quality Index (PSQI) 
which are standardized, and self-report assessment were 
utilized.  

As there are no methods for measurement that can assess 
the level of concentration (khusyu') during salah (prayer), an 
adapted questionnaire was developed from Salah Flow 
Questionnaire (SFQ), by Wael Abouelsaadat in his thesis 
submitted into Department of Computer Science, University 
of Toronto in 2012. With only 6 questions of focused attention 
items used to measure salah concentration taken from SFQ, a 
pilot study was conducted to establish the reliability of this 
instrument before actual data collection was started. The items 
include 'During Salah, I often have to repeat a Sura or Tahiyat 
because I feel I recited it mechanically.', After Salah, I am 
sometimes not sure about the actual number of steps I made.', 
'After Salah, I sometimes feel guilty due to my performance.',  
I have to repeat a Salah after performing it because I feel it 
was not performed adequately.', 'I often make mistakes during 
Salah.', and lastly 'I am satisfied with my concentration level 
during Salah’. By applying rule of thumb by Browne (1995), 
a minimum of 30 respondents was needed for this 
questionnaire pilot study as Whitehead et al. (2016) 
mentioned that the simplest methods to apply are sample size 
rules of thumb when we want to estimate the sample size for 
the pilot trial. Pilot testing done for Salah Concentration 
Questionnaires yielded acceptable reliability of 6 items in the 
questionnaire was found by using Cronbach Alpha (α=0.733) 
with a mild negative corrected item total correlation (p= -
0.255) of item 6 which indicates that those with poor 
performance in prayer (fajr) are more likely satisfied with 
their concentration in prayer at the initial reliability testing 
using SPSS. Therefore item 6 was removed from the 
questionnaire to increase the reliability or internal consistency 
of the questionnaire and hence produce good internal 
consistency (α=0.890). 
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Aiming proper main data collection through online or 
digital platforms, questionnaires were distributed to various 
social media and social networks. In order to collect data more 
efficiently, questionnaires were distributed to gyms or fitness 
centres available around Johor too through email or any other 
online medium available to contact them. The respondents 
that fit in inclusion criteria would complete the questionnaire 
upon giving consent. The involvement of the respondents is 
based on their consent, without any pressure. Data from 
respondents were saved in the form of excel and later were 
analysed by using SPSS 20.0. 

Measurement scale for each data was identified to 
determine the best statistical analysis to be applied in order to 
analyse data for each research question. Chi square was 
applied for all the research questions in this study as all of the 
data is categorical data. 

 

3.  RESULTS  

There was a total of N=176 respondents, with N = 61 
(34.7%) belonging to male and N = 115 (65.3%) belonging to 
females. The age of respondents was divided into five ranges 
which includes 20 to 24 years old with N = 126 (71.6%), 25 
to 29 years old with N = 30 (17%), 30 to 34 years old with N 
= 13 (7.4%), 35 to 39 years old with N = 5 (2.8%) and lastly 
40 to 44 years old with N = 2 (1.1%). Most importantly, all of 
the respondents is Muslim, N = 176 (100%) as required in 
inclusion criteria of this study. 

 

Table 1: Frequency and percentage of respondent’s age 
 

Variable Frequency 

(N) 

Percent 

(%) 

Age Range 

20-24 years old 126 71.6 

25-29 years old 30 17 

30-34 years old 13 7.4 

35-39 years old 5 2.8 

40-44 years old 2 1.1 

Total 176 100.0 

 

The respondents most often will do nighttime 
exercise in approximately 15 to 30 minutes per exercise 
session with n=89 (50.6%) followed by 35 (19.9%) of 
respondents will do exercise during the night between 46 to 
60 min per daily basis. There are 33 (18.8%) respondents that 
will do nighttime exercise in less than 15 minutes per day. 
Other than that, 13 (7.4%) of the respondents will perform 
nighttime exercise for more than 60 minutes on average in an 

exercise session followed by 6 (3.4%) respondents who do 
nighttime exercise for 31 to 45 minutes per session. 

 

 
Figure 1: Duration of nighttime exercise done by respondent per 

daily basis 
 

Type of intensity of nighttime exercise done by respondents 
on average was determined by the highest frequency type of 
intensity of the individual exercise. About 72 (26.1%) 
respondents did strenuous exercise while 40 (14.5%) and 64 
(23.2%) respondents did moderate and light exercise weekly.  

 

Table 2: Type of night exercise intensity 

Types of Exercise 

Intensity 

Frequency  

N (%) 

Strenuous Exercise 

 
72 (41.0%) 

Moderate Exercise 

 
40 (23.0%) 

Mid/ Light Exercise 

 

64 (36.0%) 

 

Meanwhile, out of 176 respondents who do 

nighttime exercise regularly, 78 (44.3%) of them have good 

sleep quality while 98 (55.7%) of the respondents have poor 

sleep quality. Ability of respondents to wake up for fajr 

following nighttime exercise was also asked in the 

questionnaire. From the 176 responses, it was found that 36 

(20.5%) of the respondents were unable to wake up for fajr 

following nighttime exercise. On the contrary, 140 (79.5%) 

respondents were able to do so. 

Following the ability to wake up for fajr after doing 

nighttime exercise, an important part of the prayer or salah 

which is concentration was taken into consideration. From the 

assessment, it was found that respondents agree on the first 

item in the Salah Concentration Questionnaire ‘During Salah, 

I often have to repeat a Sura or Tahiyat because I feel I recited 

it mechanically’ marked by 40 (22.7%) and 12 (6.8%) 
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respondents that agree and strongly agree with the first 

statement given. For the second item which is ‘After Salah, I 

am sometimes not sure about the actual number of steps I 

made.’ about 59 (33.5%) respondents neither agree nor 

disagree that sometimes they are not sure about the actual 

number of steps that they made. About 59 (33.5%) 

respondents do agree that sometimes they feel guilty due to 

their performance in Salah following nighttime exercise 

supported by 28 (15.9%) respondents who strongly agree with 

the statement. For the third to fifth item, most respondents 

prefer to stay neutral indicating that they did not agree or 

disagree with the statements. 

 

Table 3: Salah concentration following nighttime exercise 

 

Salah 

Concentration 

Questionnaire 

Responses, N (%) Mean 

(Standard 

Deviation) 

 

M(SD) 

 Strongly 

Agree 

Agree Neutral Disagree Strongly 

Disagree 

Item 1 

 

12 (6.8) 40  

(22.7) 

58 

(33.0) 

43 

(24.4) 

23 

(13.1) 

2.858 

(1.120) 

Item 2 14 (8.0) 43 

(24.4) 

59 

(33.5) 

41 

(23.3) 

19 

(10.8) 

2.955 

(1.110) 

Item 3 28 

(15.9) 

59 

(33.5) 

55 

(31.3) 

22 

(12.5) 

12  

(6.8) 

3.392 

(1.106) 

Item 4 10 (5.7) 27 

(15.3) 

66 

(37.5) 

49 

(27.8) 

24 

(13.6) 

2.716 

(1.063) 

Item 5 

 

8  

(4.5) 

30 

(17.0) 

77 

(43.8) 

45 

(25.6) 

16  

(9.1) 

2.824 

(0.973) 

 

Level of agreement in Salah Concentration 
Questionnaire was input as ‘5’ for strongly agree, ‘4’ for 
agree, ‘3’ for neutral, ‘2’ for disagree and ‘1’ for strongly 
disagree in SPSS software. Based on Table 3, all items are 
above average in mean score (M>2.500) indicates that 
respondents’ salah concentration was affected.  Item 3 has the 
highest mean score (M=3.392, SD=1.106) indicating that 
most respondents almost agree that sometimes they felt guilty 
due to their performance in prayer (fajr) following nighttime 
exercise. On the other hand, the item with the lowest mean 
score from the questionnaire is item 4 which is ‘I have to 
repeat a Salah after performing it because I feel it was not 
performed adequately.’ with (M =3.248, SD =1.063) where 
least respondents felt that they have to repeat the Salah after 
performing it.  

 
 

Figure 2: Salah concentration following nighttime exercise 

 

 

3.1.  Sleep Quality and Age Interval 

The relationship between each variable as in objectives of this 
study was done by using chi square test. For the first objective, 
which is to identify differences in sleep quality of individuals 
who do nighttime exercise at different age intervals, it was 
found that there was no significant association between sleep 
quality and different age intervals with p-value of 0.156 
(p>0.05). 

 

Table 4: Association between sleep quality and age interval  

Age  

(Years 

old) 

Sleep Quality 

N (%) 

X2 statistic (df) P-value 

Good Poor 

20-24 51 (65.4) 75 (76.5) 6.641 (4) 0.156 

25-29 14 (17.9) 16 (16.3)   

30-34 9 (11.5) 4 (4.1) 

35-39 2 (2.6) 3 (3.1) 

40-44 2 (2.6) 0 (0.0) 

 

3.2.  Frequency and Duration of Night Exercise and Sleep 
Quality 

For the second objective, it was found that there is no 
significant association between duration and frequency of 
night exercise and sleep quality with p-value of 0.131 
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(p>0.05) hence, from the data analysis we can conclude that 
duration and average frequency of night exercise does not 
affect sleep quality. 

 

Table 5: Association between duration and frequency of night 
exercise and sleep quality 

Sleep 

Quality 

 Average Frequency of Exercise (day) 

N (%) 

 

X2  

(df) 

 

P-value 

Duratio

n of 

exercis

e (min) 

 

1 2 3 4 5 6 7 

Good Less 

than 15 

8 

(4.5) 

5  

(2.8

) 

3 

(1.7

) 

1 

(0.6

) 

0 

(0) 

0 

(0) 

0 

(0) 

31.8

60 

(24) 

0.131 

 15-30 13 

(7.4)  

21 

(11.

9) 

8 

(4.5

) 

10 

(5.7

) 

2 

(1.1

) 

1 

(0.6

) 

0 

(0) 

 

 31-45 0  

(0) 

3  

(1.7

) 

1 

(0.6

) 

0 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

 46-60 2 

(1.1) 

9 

(5.1

) 

3 

(1.7

) 

2 

(1.1

) 

0 

(0) 

0 

(0) 

0 

(0) 

 More 

than 60 

0 

(0) 

1 

(0.6

) 

1 

(0.6

) 

2 

(1.1

) 

1 

(0.6

) 

1 

(0.6

) 

0 

(0) 

Poor Less 

than 15 

4 

(2.3) 

9 

(5.1

) 

3 

(1.7

) 

0 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

 15-30 9 

(5.1) 

10 

(5.7

) 

9 

(5.1

) 

4 

(2.3

) 

2 

(1.1

) 

0 

(0) 

0 

(0) 

 31-45 1 

(0.6) 

0 

(0) 

1 

(0.6

) 

0 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

 46-60 2 

(1.1) 

9 

(5.1

) 

5 

(0) 

0 

(0) 

0 

(0) 

2 

(1.1

) 

1 

(0.6) 

 More 

than 60 

1 

(0.6) 

4 

(2.3

) 

0 

(0) 

2 

(1.1

) 

0 

(0) 

0 

(0) 

0 

(0) 

 

3.3.  Types of Night Exercise Intensity and Sleep Quality 

No significant association between type of intensity of night 
exercise and sleep quality with p-value of 0.097 (p>0.05) 
although 34 (19.3%) respondents have poor sleep quality 
following strenuous exercise whereas most respondents who 
have poor sleep quality are individuals who do light exercise, 
N=42 (23.9%). Therefore, as the type of intensity of night 
exercise that does not affect sleep quality, the type of intensity 
of nighttime exercise that gives more impact on sleep quality 
was unable to be determined. 

 

Table 6: Association between type of intensity of night exercise and 
sleep quality  

Types of Intensity 

of Exercise 

Sleep Quality 

N (%) 

X2 statistic 

(df) 

P-

value 

Good Poor 

Strenuous 38 

(21.6) 

34 

(19.3) 

4.660 (2) 0.097 

Moderate 18 

(10.2) 

22 

(12.5) 

 

Light 22 

(12.5) 

42 

(23.9) 

Total 78 

(44.3) 

98 

(55.7) 

 

 

3.4.  Ability to Wake Up Early for Fajr Following 
Nighttime Exercise 

For the fourth objective of this study, it was revealed that there 
is significant association between engagement in nighttime 
exercise and ability to wake up early for fajr with a p-value of 
0.001 (p<0.05). Strenuous type of night exercise was found to 
be the type of night exercise intensity that affects 20 (11.4%) 
respondents’ ability to wake up early for fajr with p-value of 
0.005 (p<0.05). Meanwhile, sleep quality was found to have 
no association with ability to wake up early (p=0.462). Hence, 
we can conclude that doing nighttime exercise does affect 
Muslims ability to wake up early for fajr. 

Table 7: Association between engagement in nighttime exercise and 
ability to wake up early for fajr  

Engagement In 

Nighttime Exercise 

Ability To Wake 

Up For Fajr 

N (%) 

X2 

statistic 

(df) 

P-

value 

Yes No 

Yes 140 

(79.5) 

36 

(20.5) 

61.455 

(1) 

0.001 

No 0 (0) 0 (0) 
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Table 8: Association between ability to wake up for fajr with type 
of intensity of night exercise  

Type Of Exercise 

Intensity 

Ability To Wake Up 

For Fajr 

N (%) 

X2 statistic 

(df) 

P-

value 

Yes No 

Strenuous 52 (29.5) 20 (11.4) 10.648 (2) 0.005 

Moderate 39 (22.2) 1 (0.6) 

Light 49 (27.8) 15 (8.5) 

 

Table 9:Aassociation between sleep quality and ability to wake up 
early for fajr  

Sleep 

Quality 

Ability to wake up for 

fajr 

N (%) 

X2 statistic 

(df) 

P-

value 

Yes No 

Good 64 (36.4) 22 (12.5) 0.541 (1) 0.462 

Poor 76 (43.2) 14 (8.0) 

 

3.5.  Salah Concentration Following Nighttime Exercise 

The last objective in this study is to identify the relationship 
between concentration in prayer (fajr) and nighttime exercise. 
As Salah Concentration Questionnaire has no specific scoring, 
each item in the questionnaire was correlated with sleep 
quality of respondents who do nighttime exercise. It was 
found that there is significant association between both 
variables with a p-value of 0.029, 0.014 and 0.026 (p<0.05) 
for item 1, 2 and 3 respectively. However, there was no 
significant association found between the types of intensity of 
night exercise in relation with Salah concentration. Hence, we 
can conclude that nighttime exercise does not give an impact 
to concentration in prayer (fajr) although there is significant 
association between salah concentration and sleep quality. 
This is due to frequency, duration and type of intensity of 
night exercise does not impact sleep quality of respondents 
who engage in nighttime exercise.  

 

 

 

Table 10: Association between Salah concentration and sleep 
quality of respondents who engage in nighttime exercise 

Salah Concentration Sleep Quality 

N (%) 

X2 statistic (df) P-value 

Good Poor 

Item 1 Strongly Agree 4 (2.3) 8 (4.5) 10.772 (4) 0.029 

 Agree 10 (5.7) 30 (17.0)  

Neutral 27 (15.3) 31 (17.6) 

Disagree 23 (13.1) 20 (11.4) 

Strongly Disagree 14 (8.0) 9 (5.1) 

Item 2 Strongly Agree 4 (2.3) 10 (5.7) 12.524 (4) 0.014 

 Agree 13 (7.4) 30 (17.0)  

Neutral 24 (13.6) 35 (19.9) 

Disagree 25 (14.2) 16 (9.1) 

Strongly Disagree 12 (6.8) 7 (4.0) 

Item 3 Strongly Agree 6 (3.4) 22 (12.5) 11.056 (4) 0.026 

 Agree 28 (15.9) 31 (17.6)  

Neutral 26 (14.8) 29 (16.5) 

Disagree 9 (5.1) 13 (7.4) 

Strongly Disagree 9 (5.1) 3 (1.7) 

Item 4 Strongly Agree 2 (1.1) 8 (4.5) 5.929 (4) 0.204 

 Agree 12 (6.8) 15 (8.5)  

Neutral 27 (15.3) 39 (22.2) 



Healthscope 2022, Vol 5(2)                                                                                                                                                                                     Nadzirah & Murad
                                      

 

79 
© 2022 Faculty of Health Sciences, UiTM             

Disagree 22 (12.5) 27 (15.3) 

Strongly Disagree 15 (8.5) 9 (5.1) 

Item 5 Strongly Agree 1 (0.6) 7 (4.0) 7.045 (4) 0.134 

 Agree 11 (6.3) 19 (10.8)  

Neutral 33 (18.8) 44 (25) 

Disagree 23 (13.1) 22 (12.5) 

Strongly Disagree 10 (5.7) 6 (3.4) 

 

 

Table 11: Association between type of night exercise intensity and 
Salah concentration 

Salah Concentration Type of  Exercise Intensity 

N (%) 

X2 statistic 

(df) 

P-

value 

Strenuous Moderate Light 

Item 1 Strongly 

Agree 

8 (4.5) 3 (1.7) 1 (0.6) 9.240 (8) 0.322 

 Agree 17 (9.7) 11 (6.3) 12 (6.8)  

Neutral 20 (11.4) 12 (6.8) 26 

(14.8) 

Disagree 15 (8.5) 10 (5.7) 18 

(10.2) 

Strongly 

Disagree 

12 (6.80 4 (2.3) 7 (4.0) 

Item 2 Strongly 

Agree 

7 (4.0) 4 (2.3) 3 (0.6) 5.229 (8) 0.733 

 Agree 21 (11.9) 11 (6.3) 11 (6.3)  

Neutral 22 (12.5) 12 (6.8) 25 

(14.2) 

Disagree 15 (8.5) 9 (5.1) 17 (9.7) 

Strongly 

Disagree 

7 (4.0) 4 (2.3) 8 (4.5) 

Item 3 Strongly 

Agree 

9 (5.1) 7 (4.0) 12 (6.8) 4.097 (8) 0.848 

 Agree 26 (14.8) 15 (8.5) 18 

(10.2) 

 

Neutral 22 (12.5) 10 (5.7) 23 

(13.1) 

Disagree 10 (5.7) 4 (2.3) 8 (4.5) 

Strongly 

Disagree 

5 (2.8) 4 (2.3) 3 (0.6) 

Item 4 Strongly 

Agree 

6 (3.4) 0 (0) 4 (2.3) 5.402 (8) 0.714 

 Agree 11 (6.3) 8 (4.5) 8 (4.5)  

Neutral 28 (15.9) 15 (8.5) 23 

(13.1) 

Disagree 19 10 (5.7) 20 

(11.4) 

Strongly 

Disagree 

8 (4.5) 7 (4.0) 9 (5.1) 

Item 5 Strongly 

Agree 

6 (3.4) 1 (0.6) 1 (0.6) 6.991 (8) 0.538 

 Agree 11 (6.3) 10 (5.7) 9 (5.1)  

Neutral 31 (17.6) 15 (8.5) 31 

(17.6) 

Disagree 17 (9.7) 10 (5.7) 18 

(10.2) 

Strongly 

Disagree 

7 (4.0) 4 (2.3) 5 (2.8) 

 

 

Result shows that there is no significant association 
between age interval, frequency and duration of exercise, 
other than type of exercise intensity when compared to sleep 
quality with p-value of 0.156, 0.131 and 0.097 respectively. 
There is a significant association between engagement in 
nighttime exercise and the ability to wake up early for fajr 
(p=0.001) besides association between types of intensity of 
night exercise and the ability to wake up early for fajr 
(p=0.005). However, no significant association was found 
between sleep quality and ability of respondents to wake up 
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early for fajr (p=0.462). Significant association was found 
between salah concentration with sleep quality of respondents 
who do nighttime exercise with p values of 0.029, 0.014 and 
0.026 (p<0.05) for item 1, 2 and 3 respectively. However, the 
type of intensity of night exercise was found to have no 
significant association with salah concentration. Therefore, 
we can conclude that nighttime exercise does not influence 
concentration in salah (fajr) as frequency, duration and type 
of intensity of night exercise does not impact sleep quality of 
respondents who engage in nighttime exercise. Nevertheless, 
sleep quality was proven to influence concentration in prayer. 

 

3.5. Discussion 

Madrid-Valero et al. (2017) mentioned that there is a 
direct relationship between age and deterioration in the quality 
of sleep. In contrast, this study revealed that the age interval 
of individuals who do nighttime exercise does not have an 
impact on sleep quality. Veqar and Hussein (2012) also 
mentioned that exercise is a positive behavioral modification 
tool for all age groups to bring an improvement in sleep 
quality. Although sleep quality declines with age, only a very 
small fraction of the adults in the long follow-up consistently 
slept poorly while the majority of people sleep well or fairly 
well (Hublin et al., 2017).  

There are several factors, including physiological 
changes, underlying physical conditions, and psychosocial 
factors that may contribute to a decrease in sleep quality with 
age (Kim et al., 2021). Among 176 responses received for this 
study, 63 of it describes other reasons that contribute to their 
trouble sleeping. Some of the reasons include stress or mental 
breakdown, unmanageable workload, fatigue, presence of 
headache or migraine during the night besides environmental 
factors such as hot room temperature and disturbing 
surrounding noise. In addition, overthinking, screen time or 
social media use before bed, caffeine intake, hunger and food 
intake before going to sleep were also contributing to their 
sleep problem. 

The findings in this study discovered that both 
frequency and duration of exercises are not associated with 
sleep quality. This is supported by a cross-sectional study 
done by Kakinami et al. (2017) that showed that intensity and 
duration of physical activity were not associated with sleep 
quality or quantity. Meanwhile fitness levels and athleticism 
should be considered as one of the factors that influence the 
sleep quality of individuals who do nighttime exercise. This is 
because when comparatively fit populations were studied, 
longer exercise durations were needed in order to stimulate a 
sleep response (Sherill et al., 1998). Apart from that, athletic 
individuals tend to have longer duration of sleep and elevated 
slow wave sleep or deep sleep thus their sleep quality is most 
likely not be affected regardless of type of exercise intensity 
performed (Driver & Taylor, 2000).   

However, Youngstedt et al. (1997) found that the 
duration of exercise was a more consistent moderator variable 
than other factors considered including fitness and time of 
day. This is due to the most reliable effects which includes 
increased total sleep time and REM latency, and decreased 
REM sleep were only observed for exercise lasting more than 

1 hour possibly because these were more clearly described in 
experimental protocols when compared to other conditions 
such as fitness and time of day. Above all, regular exercise is 
said to be associated with lesser incidence of disturbed sleep 
(Sherill et al., 1998) and generally exercise done before 
bedtime was deemed to have a negative impact on sleep 
(Veqar & Hussein, 2012). 

Kredlow et al. (2015) stated that it is reasonable to 
assume that physical intensity may be related to sleep quality. 
This is supported by a study done by Glavin et al. (2020) that 
mentioned the type of exercise completed may impact the 
relationship between exercise timing and sleep. A recent study 
found that high physical load at work and excessively frequent 
intensive physical activity are associated with difficulties 
initiating sleep and may represent a risk factor for insomnia 
(Dubina et al., 2021).   

In contrast, Horne and Moore (1985) stated that 
exercise does give a thermogenic effect on sleep by promoting 
the increase of slow wave sleep or deep sleep of an individual. 
The body temperature increases are proportional to the 
workload in which exercising at 70% of maximal oxygen 
utilization (VO2max) would raise the temperature by 
approximately 2°C after 15–20 min of continuous work at a 
constant workload during a 60 min work period and hence, 
temperature effects could play a greater role in poor sleepers 
(Driver & Taylor, 2000). Moreover, increased energy 
expenditure was proven to improve quality of sleep in terms 
of duration of sleep and slow wave sleep by applying both 
energy conservation and restorative theories (Adam & 
Oswald, 1983; Berger & Philips, 1988 in Driver & Taylor, 
2000) . Meanwhile, engagement in acute or light exercises 
was found to be not very effective in improvement in quality 
of sleep. (Veqar & Hussein, 2012). 

Engagement in nighttime exercise, especially 
strenuous exercise, gives an impact on Muslims ability to 
wake up early for fajr. From the Islamic perspectives, there 
are some Muslim sleep traditions in accordance with the 
practice of the Prophet Muhammad peace be upon him (pbuh) 
(Sunnah) that Muslims are encouraged to follow which one of 
them includes having early bedtime and early wake up time 
(Bahammam, 2011). In one Hadith narrated by Imam al-
Bukhari and Muslim discussed on the superiority of the Fajr 
(early morning) prayer in Sahih Al-Bukhari (SB) and Sahih 
Muslim (SM) mentioned that Abu Bakr bin Abi Musa stated, 
"Allah's Messenger (صلى الله عليه وسلم) said, 'Whoever prays the two cool 
prayers (`Asr and Fajr) will go to Paradise.' " [SB 574; SM 
635]. Allah (God)’s messenger is referring to Prophet 
Muhammad (pbuh). This hadith emphasizes the importance of 
salah, especially the performance of prayer in two cool (not 
hot) times including a prayer before sunrise (fajr) and a prayer 
before sunset (asr) and there are rewards for those who 
observe these two prayers properly of which they will be 
blessed with paradise (Muhammad Mushfique Ahmad 
Ayoup, 2020). Prophet Muhammad (pbuh) encouraged his 
companions not to be involved in any activity after Isha prayer 
(which also known darkness prayer that usually done around 
1.5 to 2 hours after sunset. The Prophet (pbuh) said, “One 
should not sleep before the night prayer, nor have discussions 
after it” [SB 574]. Additionally, Muslims are required to wake 
up for Fajr prayer, which is about one hour before sunrise. 
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Besides that, it was said that the Prophet (pbuh) usually did 
not sleep after Fajr prayer and always told his companions that 
early morning work is blessed by Allah (Bahammam, 2011). 

Sleep deficit was known to be associated with lack 
of concentration and attention. A study done by Mccoy and 
Strecker (2011) mentioned that evidence of deficits in 
attention, learning & memory, emotional reactivity, and 
higher-order cognitive processes including executive function 
and decision making are presented following sleep disruption. 
Meanwhile, Niu et al. (2011) mentioned that disturbed 
circadian rhythm may negatively influence performance and 
productivity. This may happen due to the lack of sleep that 
reduces the quality of the information stored in memory, 
which might occur along with the degenerative process of 
attention (Ratcliff & Van Dongen, 2018). In short, with poor 
sleep quality, individuals tend to have deficits in attention. 
Thus, in terms of prayer they may have difficulties 
concentrating on what they read during prayer besides having 
trouble remembering the actual number of steps during prayer. 

 

3.6.  Limitations of The Study 

There were a few limitations in this study. First of all, Salah 
Concentration Questionnaire is a subjective measure of 
concentration in prayer thus the accuracy of concentration in 
prayer is unable to be obtained. This is because no objective 
measurement on concentration in prayer was available. Next, 
inadequate sample size may affect reliable findings in this 
study as some respondents were excluded from the study. 
Furthermore, the study was conducted with respondents in 
uncontrolled environmental conditions hence it is difficult to 
bring out results in accordance with the previous study in 
relating effects of night exercise and sleep quality. Other than 
that, this study was conducted only in Johor thus the results 
may not be applicable to all populations of Muslims young 
adults who perform nighttime exercise. 

 

3.7.  Future Recommendations 

Future research should focus on awareness of sleep hygiene 
among Muslims as poor sleep quality was proven to give an 
impact on concentration in prayer (fajr). This is due to the 
presence of other reasons that contribute to their trouble 
sleeping despite doing nighttime exercise. Hence, able to 
contribute as part of sleep promotion strategies. Longitudinal 
research relating to nighttime exercise, sleep quality and its 
relation to religious practice as in concentration in prayer 
(fajr) using control groups is suggested to gain more reliable 
findings. Further research on how religious the respondents 
are, was suggested as this research has not considered those 
as one the variables that may affect both abilities to wake up 
early for fajr and concentration in salah (fajr) following 
nighttime exercise. In addition, future study using objective 
measurement was recommended if there are suitable tools or 
methods that help measure attention and concentration in 
salah accurately. Above all, make sure to use larger sample 
sizes to obtain precise results. 

 

 

4.  CONCLUSION 

Overall, there was no significant association between sleep 
quality and different age intervals. Besides that, duration, 
average frequency of night exercise also does not affect sleep 
quality which is in contrast with most of the previous study. 
As the type of intensity of night exercise that does not have 
significant association with sleep quality, the type of intensity 
of nighttime exercise that gives more impact on sleep quality 
was unable to be determined. Respondents who engage in 
nighttime strenuous exercise tend to have difficulty waking up 
early when compared to those who did moderate and light 
exercise. While the ability to wake up is often associated with 
sleep deprivation, this study shows contrary results where 
sleep quality does not affect the ability to wake up early for 
fajr as most respondents who are unable to wake up early for 
fajr have good quality of sleep. Other than that, we can 
conclude that nighttime exercise does not give an impact to 
concentration in prayer (fajr) although there is significant 
association between salah concentration and sleep quality. 
This is due to frequency, duration and type of intensity of 
night exercise does not impact sleep quality of respondents 
who engage in nighttime exercise. To sum up, perform 
strenuous night exercise is not recommended for Muslim as it 
can affect their ability to wake up early for fajr despite of 
having good sleep quality. 

 

ACKNOWLEDGEMENTS 

The completion of this study is impossible without assistance 
and guidance from many people including my beloved family 
members, friends, and lecturers. Special thanks to my 
supervisor, Dr. Mohd Suleiman Bin Murad for guidance and 
help regardless of time from the beginning till the completion 
of this study. 

Formal permission from the Ethical Committee of Faculty of 
Health Sciences, UiTM Selangor, Puncak Alam Campus and 
UiTM’s Research Ethic Committee (REC) was gained with 
the approval code FERC/FSK/MR/2022/0119.  

 

 

REFERENCES 

 

Abou Elmagd, M. (2016). Benefits, Need And Importance Of Daily 

Exercise. International Journal of Physical Education. 22. 22-

27.  

Adam, K. & Oswald, I. (1983). Protein Synthesis, Bodily Renewal 

And The Sleep-Wake Cycle. Clinical Science (London, 

England : 1979), 65(6), 561–567. 

https://doi.org/10.1042/cs0650561 

Amireault, S. & Godin, G. (2015). The Godin-Shephard Leisure-

Time Physical Activity Questionnaire: Validity Evidence 

Supporting Its Use For Classifying Healthy Adults Into Active 

And Insufficiently Active Categories. Perceptual And Motor 

Skills. doi:10.2466/03.27.PMS.120v19x7. 

Awtry, E. H. & Balady, G. J. (2010). Exercise and the Heart. 

Cardiology Secrets. 311–315. doi:10.1016/b978-032304525-

4.00048-4 



Healthscope 2022, Vol 5(2)                                                                                                                                                                                     Nadzirah & Murad
                                      

 

82 
© 2022 Faculty of Health Sciences, UiTM             

Bahammam A. S. (2011). Sleep From An Islamic Perspective. 

Annals Of Thoracic Medicine. 6(4). 187–192. 

https://doi.org/10.4103/1817-1737.84771 

Bahammam, A. S., & Gozal, D. (2012). Qur'anic Insights Into 

Sleep. Nature And Science Of Sleep. 4. 81–87. 

https://doi.org/10.2147/NSS.S34630 

Berger, R. J., & Phillips, N. H. (1988). Comparative Aspects Of 

Energy Metabolism, Body Temperature And Sleep. Acta 

physiologica Scandinavica, Supplementum. 574, 21–27. 

Buysse, D. J., Reynolds, C. F., 3rd, Monk, T. H., Berman, S. R., & 

Kupfer, D. J. (1989). The Pittsburgh Sleep Quality Index: A 

New Instrument For Psychiatric Practice And Research. 

Psychiatry Research. 28(2). 193–213. 

https://doi.org/10.1016/0165-1781(89)90047-4 

Davies, R. S., Williams, D. D., & Yanchar, S. (2008). The Use Of 

Randomisation In Educational Research And Evaluation: A 

Critical Analysis Of Underlying Assumptions. Evaluation & 

Research in Education. 21(4). 303-317. 

Driver, H. & Taylor, S. (2000). Exercise And Sleep. Sleep 

Medicine Reviews, 4(4), 0–402. doi:10.1053/smrv.2000.0110  

Dubinina, E., Korostovtseva, L.S., Rotar, O., Amelina, V., 

Boyarinova, M., Bochkarev, M., Shashkova, T., Baranova, E., 

Libis, R., Duplyakov, D., Sviryaev, Y., Konradi, A. & 

Shlyakhto, E. (2021) Physical Activity Is Associated With 

Sleep Quality: Results of the ESSE-RF Epidemiological Study. 

Frontiers In Psychology.  doi: 10.3389/fpsyg.2021.705212 

Elfil, M. & Negida, A. (2017). Sampling methods in Clinical 

Research; an Educational Review. Emergency (Tehran, Iran). 

5(1). e52. PMID: 28286859 

Farah, N. M., Saw Yee, T., & Mohd Rasdi, H. F. (2019). Self-

Reported Sleep Quality Using The Malay Version Of The 

Pittsburgh Sleep Quality Index (Psqi-M) In Malaysian Adults. 

International Journal Of Environmental Research And Public 

Health. 16(23). 4750. https://doi.org/10.3390/ijerph16234750 

Fleming, J. & Zegwaard, K. E. (2018). Methodologies, Methods 

And Ethical Considerations For Conducting Research In Work-

Integrated Learning. Special Issue: Work-Integrated Learning 

Research Methodologies And Methods. International Journal of 

Work-Integrated Learning. 19(3), 205-213. 

George L. S. & Park C.L. (2013). Religious Ritual. Encyclopedia of 

Behavioral Medicine. https://doi.org/10.1007/978-1-4419-1005-

9_1592 

Glavin, E. E., Ceneus, M., Chanowitz, M., Kantilierakis, J., 

Mendelow, E., Mosquera, J., & Spaeth, A. M. (2020). 

Relationships Between Sleep, Exercise Timing, And 

Chronotype In Young Adults. Journal Of Health Psychology. 

doi:10.1177/1359105320926530 

Hassan, Z. A., Schattner, P. & Mazza, D. (2006). Doing A Pilot 

Study: Why Is It Essential?. Malaysian Family Physician : The 

Official Journal Of The Academy Of Family Physicians Of 

Malaysia. 1(2-3). 70–73. 

Hinz, A., Glaesmer, H., Brähler, E., Löffler, M., Engel, C., 

Enzenbach, C., Hegerl, U. & Sander, C. (2017). Sleep Quality 

In The General Population: Psychometric Properties Of The 

Pittsburgh Sleep Quality Index, Derived From A German 

Community Sample Of 9284 People. Sleep Medicine. 30. 57–

63. https://doi.org/10.1016/j.sleep.2016.03.008 

Horne, J. A., & Moore, V. J. (1985). Sleep EEG effects of exercise 

with and without additional body cooling. 

Electroencephalography and clinical neurophysiology. 60(1). 

33–38. https://doi.org/10.1016/0013-4694(85)90948-4 

Horng, W. B., Lee, C. P., & Chen, C. W. (2001). Classification of 

Age Groups Based on Facial Features. Tamkang Journal of 

Science and Engineering. 4. 183-192.  

Hublin, C., Lehtovirta, M., Partinen, M., Koskenvuo, M., & Kaprio, 

J. (2017). Changes In Sleep Quality With Age-A 36-Year 

Follow-Up Study Of Finnish Working-Aged Adults. Journal of 

Sleep Research. 27(4). doi:10.1111/jsr.12623  

Jafari, B. & Mohsenin, V. (2010). Polysomnography. Clinics in 

Chest Medicine. 31. 287-97. doi:10.1016/j.ccm.2010.02.005.  

Kabir, S. M. (2016). Methods Of Data Collection. Basic Guidelines 

for Research: An Introductory Approach for All Disciplines. 

1(9). 201-275. Bangladesh 

Kakinami, L., O'Loughlin, E. K., Brunet, J., Dugas, E. N., 

Constantin, E., Sabiston, C. M., & O'Loughlin, J. (2017). 

Associations Between Physical Activity And Sedentary 

Behavior With Sleep Quality And Quantity In Young Adults. 

Sleep Health. 3(1), 56–61. 

https://doi.org/10.1016/j.sleh.2016.11.001 

Kim, J. H., Ahn, J. H., Min, C. Y., Yoo, D. M., & Choi, H. G. 

(2021). Association Between Sleep Quality And Subjective 

Cognitive Decline: Evidence From A Community Health 

Survey. Sleep Medicine. 83. 123–131. 

https://doi.org/10.1016/j.sleep.2021.04.031 

Kredlow, M. A., Capozzoli, M. C., Hearon, B. A., Calkins, A. W., 

& Otto, M. W. (2015). The Effects Of Physical Activity On 

Sleep: A Meta-Analytic Review. Journal of Behavioral 

Medicine. 38(3), 427–449. https://doi.org/10.1007/s10865-015-

9617-6 

Lai, P. & Say, Y. H.. (2013). Associated Factors of Sleep Quality 

and Behavior among Students of Two Tertiary Institutions in 

Northern Malaysia. The Medical Journal of Malaysia. 68. 195-

203.  

Madrid-Valero, J. J., Martínez-Selva, J. M., Ribeiro do Couto, B., 

Sánchez-Romera, J. F., & Ordoñana, J. R. (2017). Age And 

Gender Effects On The Prevalence Of Poor Sleep Quality In 

The Adult Population. Gaceta Sanitaria. 31(1). 18–22. 

doi:10.1016/j.gaceta.2016.05.013 

Mccoy, J. & Strecker, R. (2011). The Cognitive Cost Of Sleep Lost. 

Neurobiology Of Learning And Memory. 96. 564-82. 

doi:10.1016/j.nlm.2011.07.004. 

Medic, G., Wille, M., & Hemels, M. E. (2017). Short- And Long-

Term Health Consequences Of Sleep Disruption. Nature And 

Science Of Sleep. 9. 151–161. doi:10.2147/Nss.S134864. 

Mollayeva, T. (2016). The Pittsburgh Sleep Quality Index As A 

Screening Tool For Sleep Dysfunction In Clinical And Non- 

Clinical Samples: A Systematic Review And Meta- Analysis. 

Sleep Medicine Reviews. 25. 5273. 

Muhammad Mushfique Ahmad Ayoup. (2020). Irsyad Al-Hadith 

Series 483: The Meaning Of Two Cool Prayers. Mufti of 

Federal Territory Office. 

https://muftiwp.gov.my/en/artikel/irsyad-al-hadith/4287-irsyad-

al-hadith-siri-ke-483-maksud-dua-solat-yang-sejuk 

Myllymäki, T., Kyröläinen, H., Savolainen, K., Hokka, L., Jakonen, 

R., Juuti, T., Martinmäki, K., Kaartinen, J., Kinnunen, M., 

Rusko, H. (2011). Effects Of Vigorous Late-Night Exercise On 

Sleep Quality And Cardiac Autonomic Activity. Journal of 

Sleep Research, 20(12), 146–153. doi:10.1111/j.1365-

2869.2010.00874.x 

Niu, S. F., Chung, M., H. Chen, C. H., Hegney, D., O'Brien, A. & 

Chou, K., R. (2011). The Effect of Shift Rotation on Employee 

Cortisol Profile, Sleep Quality, Fatigue, and Attention Level. 

Journal of Nursing Research. 19(1). 68–81. 

doi:10.1097/jnr.0b013e31820c1879 



Healthscope 2022, Vol 5(2)                                                                                                                                                                                     Nadzirah & Murad
                                      

 

83 
© 2022 Faculty of Health Sciences, UiTM             

Nurul Imtiaz, A. G.& Rathakrishnan, M. & Krishnasamy, H. 

(2020). A Pilot Test For Establishing Validity And Reliability 

Of Qualitative Interview In The Blended Learning English 

Proficiency Course. Journal of Critical Reviews. 7(5). 140-143. 

Oda, S., & Shirakawa, K. (2014). Sleep Onset Is Disrupted 

Following Pre-Sleep Exercise That Causes Large Physiological 

Excitement At Bedtime. European Journal Of Applied 

Physiology. 114(9). 1789–1799. 

https://doi.org/10.1007/s00421-014-2873-2 

Ohayon, M., Wickwire, E. M., Hirshkowitz, M., Albert, S. M., 

Avidan, A., Daly, F. J., Vitiello, M. V. (2017). National Sleep 

Foundation’s Sleep Quality Recommendations: First Report. 

Sleep Health. 3(1). 6–19. doi:10.1016/j.sleh.2016.11.006 

Pacheco, D. (2021). Exercise And Sleep. 

https://www.sleepfoundation.org/physical-activity/exercise-

and-

sleep#:~:text=So%20while%20exercising%20before%20bedti

me,in%20the%20hour%20before%20bedtime. 

Raihana, A. W., Norihan, K. & Muhamad Hazwan, M. (2016). 

Issues on Determination of-Accurate Fajr and Dhuha Prayer 

Times According to Fiqh and Astronomical Perspectives In 

Malaysia: A Bibliography Study. In: Conference Proceedings. 

2016, 13 - 14 October 2016, 18(10) Part V, Bali, Indonesia. 

Ratcliff, R. & Van Dongen, H. (2018). The Effects Of Sleep 

Deprivation On Item And Associative Recognition Memory. 

Journal Of Experimental Psychology. 44(2). 193–208. 

doi:10.1037/xlm0000452 

Sari, E. & Erdoğan, S. (2016). Adaptation of the Godin Leisure-

Time Exercise Questionnaire into Turkish: The Validity and 

Reliability Study. Advances in Public Health. 

doi:10.1155/2016/3756028 

Seo, D. Y., Lee, S., Kim, N., Ko, S. K., Rhee, B. D., Park, B. J. & 

Han, J. (2013). Morning And Evening Exercise.  Integrative 

Medicine Research. 10.1016/j.imr.2013.10.003.  

Setia, M. (2016). Methodology Series Module 3: Cross-sectional 

Studies. Indian Journal of Dermatology. 61. 261-264. 

doi:10.4103/0019-5154.182410.  

Sherrill, D. L., Kotchou, K., & Quan, S. F. (1998). Association Of 

Physical Activity And Human Sleep Disorders. Archives of 

Internal Medicine. 158(17). 1894–1898. 

https://doi.org/10.1001/archinte.158.17.1894 

Showkat, N. & Parveen, H. (2017). Non-Probability and Probability 

Sampling. 

https://www.researchgate.net/publication/319066480_Non-

Probability_and_Probability_Sampling 

Sławińska, M., Stolarski, M., & Jankowski, K. S. (2019). Effects Of 

Chronotype And Time Of Day On Mood Responses To Crossfit 

Training. Chronobiology International. 36(2). 237–249. 

https://doi.org/10.1080/07420528.2018.1531016 

Solheim, B., Langsrud, K., Kallestad, H., Engstrøm, M., Bjorvatn, 

B., & Sand, T. (2018). Sleep Structure And Awakening 

Threshold In Delayed Sleep-Wake Phase Disorder Patients 

Compared To Healthy Sleepers. Sleep Medicine. 46. 61–68. 

doi:10.1016/J.Sleep.2018.03.001  

Stutz, J., Eiholzer, R. & Spengler, C. M. (2019). Effects of Evening 

Exercise on Sleep in Healthy Participants: A Systematic 

Review and Meta-Analysis. Sports Medicine. 49(2). 269-287. 

doi:10.1007/s40279-018-1015-0.  

Veqar, Z. & Hussein, E. M. (2012). Sleep quality Improvement 

And Exercise: A Review. International Journal of Scientific and 

Research Publications. 2(8). 1-8. 

Wang, F. F. & Boros, S. (2019). The Effect Of Physical Activity 

On Sleep Quality: A Systematic Review. 

doi:10.1080/21679169.2019.1623314 

Whitehead, A. L., Julious, S. A., Cooper, C. L., & Campbell, M. J. 

(2016). Estimating The Sample Size For A Pilot Randomised 

Trial To Minimise The Overall Trial Sample Size For The 

External Pilot And Main Trial For A Continuous Outcome 

Variable. Statistical Methods In Medical Research. 25(3). 

1057–1073. https://doi.org/10.1177/0962280215588241 

Yamanaka, Y., Hashimoto, S., Takasu, N. N., Tanahashi, Y., 

Nishide, S. Y., Honma, S., Honma, K. (2015). Morning And 

Evening Physical Exercise Differentially Regulate The 

Autonomic Nervous System During Nocturnal Sleep In 

Humans. The American Journal of Physiology - Regulatory, 

Integrative and Comparative Physiology. doi: 

10.1152/ajpregu.00127.2015. PMID: 26333783. 

Youngstedt, S. D., O’Connor, P. J., & Dishman R. K. (1997). The 

Effects Of Acute Exercise On Sleep: A Quantitative Synthesis. 

Sleep. 20. 203–214. 

Yusni Yusop, Wan Norhayati Wan Othman, Raihanah Azhari, Abdul 

Mahayudin & Zaida Zainudin. (2019). Complacency of Salah 

and Its Ramification on Mental Health. International Journal of 

Academic Research in Business and Social Sciences. 9. 2222-

6990. doi:10.6007/IJARBSS/v9-i9/6375. 


