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Abstract
Introduction: An adequate and undisturbed sleep is a necessity for physical
and mental wellbeing. Lack of sleep will have an impact on growth, mental,
biological functioning and immunity. Studies on young adults suggest, there is
an evident increase in sedentary life style and change in physical activity status
over the last decade. Objectives: The purpose of this study is to understand
the relationship and effects of physical activity on sleep in young adults in India.
Also, to determine the change in the sleep parameters according to gender and
physical activity. Methods: Study includes 215 (n=215) young healthy adults
between age 18-35years.Males and females 87 and 128 respectively. Informed
consent and anthropometric measurements were taken. Participants were
interviewed and guided for self-report of Pittsburgh Sleep Quality Index (PSQI)
for recording sleep and Global Physical Activity Questionnaire (GPAQ) for
recording physical activity status in past 7days. Inclusion criteria: Healthy
young adults between 18-35 years of age, willing to participate in the survey.
Exclusion criteria: Participants suffering from infections, history of illness in
past three months, participants with the history of ongoing chronic disease.
Findings: 178 participants were in the age group of 18-22years. Weak negative
correlation is seen in physical activity and sleep. Participants with low intensity
physical activity reported affected sleep, with disturbed sleep (r= -0.186),
difficulty in breathing at night (r=-0.135), Sleep disturbances due to bad dreams
(r= -0.131) were seen in very few participants with moderate level activities.
Conclusion: Weak negative correlation is found in physical activity and sleep.
Vigorous to moderate intensity physical activity has good effect on quality of
sleep. Women and young adults have better sleep parameters and physical
activity intensity. Most of the subjects were found to have low to moderate
levels of physical activity and were unaware about the necessary levels of
physical activity.Novelty: The studies are focusing on young Indian population,
who have a very busy lifestyle. There are studies focusing of sleep with higher
mental function and effect of the physical activity on memory and mental
health. However, the current study aims at understanding the correlation
between the physical activity and sleep.
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1 Introduction
India has a good demographic profile being 65% of population under the age of 35
years (1). Lack of sleep has negative impact on normal growth, mental functioning
and, biological functioning and immunity (2). An adequate and undisturbed sleep is a
need for physical and mental wellbeing. Sleep quality is a strong determining factor
for various mental illnesses like anxiety and depression and other non-communicable
diseases viz. -cancer, diabetes (3). As per WHO’s recommendation for an individual in
age group of 18-35 years necessitates 7-8 hours of sleep and 150mins/week of physical
activity (4), Sleep quality and quantity are both essential when term ‘sleep’ is used. NSF
recommends indicators like time taken to fall asleep) sleep latency), sleep disturbances
(number of awakenings>5 mins) and sleep efficiency along with number of hours of
sleep and wake after sleep onset for good quality of sleep (5).

Physical activity is defined as any movement of body that requires energy
expenditure (6). It can be playing, working household chores, recreational activity,
walking or daily commute. Lack of physical activity is a leading cause of non-
communicable, lifestyle diseases like diabetes and IHD. According to a study published
in 36.9% of total Indian population is reported to be physically inactive (7). Physical
activity is classified into three main subcategories – high /vigorous (more than 6.0
METs /more than 7kcal/min) intensity, moderate intensity3.0–6.0 exercise metabolic
rates (METs/3.5–7 kcal/min) (8).

There is wide literature available on sleep studies and physical activity. There are
studies correlating sleep with various psychological (9) (10) (11), developmental disorders
like autism (12) and lifestyle diseases like diabetes, obesity (13) and cancer survivors (14)

respectively. Literature generally has focused on very young or geriatric age group for
the studies and mostly Caucasians.

This study includes qualitative assessment and correlation of physical activity and
sleep of the young adults in age 18-35, in Indian young adults. As this age group mainly
includes students, job seekers and working population. They generally have a busy
lifestyle.

2 Methodology
This is a survey correlation study. An informed consent was taken from the participants.
Participants were selected on the basis of random samplingmethod. Name, age, gender,
height, weight, and anthropometric data was collected from all the subjects. History of
existing diagnosed medical conditions was taken.

Data was collected from Krupanidhi Group of Institutions. Participants included
both males and females between ages 18-35years were included in the study. The
duration of the study was November 2019- December 2019. IEC number is EC - FAC
/19 /PHY/ 21.

Participants suffering from active infections (Cold /viral), diagnosed and on
treatment for other associated physical and psychological illnesses were excluded from
the study.

Total participation was 257 out of which 215 (n=215) were included in the data. A
few of them had an incomplete form or were excluded as they had history of illness in
the past one month. As per the data analysis, 128 females and 87 males participated in
the survey. As per the age distribution, three groups were made which classified them
into students and working groups. Three groups were 18-22 years, 23 to 30 years and 31
to 35 years.
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Two self-reported questionnaires on physical activity –(IPAQ) International physical activity questionnaire (9–11) and
Pittsburgh sleep quality Index (PSQI); (15,16) were given to participants post explanation of each questionnaire and guidelines
of how to score.

2.1 International physical activity questionnaire

IPAQcan be used fromage 15-69 yrs. It consists of 4 sets of questionnaires targeting various domains of high to low level physical
activities one can perform during the day including commute and type of work. It includes total sitting, travelling, household
chores etc. for the past 7 days. Based on these activities are the categories in physical activity fall into vigorous, moderate and
low levels.

2.2 Pittsburgh sleep quality Index

PSQI is also a self-reported questionnaire, overlooking at sleep quality and parameters for past one month (17). Various
parameters like latency, duration of sleep, disturbances due to various reasons like use of washroom, body temperature changes,
nightmares, etc. are scored from 0 being the best score and 5 as the worst score. Lesser score indicates better sleep.

3 Data analysis and results

3.1 Demographic data

Datawas collected and analysed usingMicrosoft excel and SPSS software. Table 1 represents the demographic data, total number
of subjects (n=215), 128 female subjects and 87 male subjects. As per these groups there were 176 participants in age 18-22, 31
participants in age 23 to 30 and 8 were in 31 to 35 years. From the data in Table 1, there were 109 females and 67 males in age
group 18-22years. There were 17 females and 14 males in age group 23 to 30 years and 2 females and 6 males in the age group
31to 35 years

Table 1. Demographic data
Gender * Age Cross tabulation

Age Total
18-22 23-30 31-35

Gender
Female

Count 109 17 2 128
% within Gender 85.2% 13.3% 1.6% 100.0%

Male
Count 67 14 6 87
% within Gender 77.0% 16.1% 6.9% 100.0%

Total
Count 176 31 8 215
% within Gender 81.9% 14.4% 3.7% 100.0%

3.2 Analysis of Physical Activity

Table 2 represents physical activity in various age groups. As per international physical activity questionnaire, various activities
subdivided into given into categorise as low,moderate and vigorous physical activity. As per the data analysis 96%of participants
are doing moderate physical activities.

Table 2. Distribution of moderate physical activity
Categories of IPAQ for moderate physical activity Light Moderate Vigorous
Moderate Household Activity (eg: Sweeping outdoors, etc.) 94% 2% 4%
Sports Activities (eg: Swimming) 97% 1% 2%

Table 3 represents vigorous physical activity at work and non-work related vigorous activities. Those who did not satisfy the
criteria on moderate and vigorous physical activities were categories into low physical activity.

From Table 2 and Table 3, Physical activity was more in age 18-22 and then 23-30 and declines drastically from 31-35. As per
data analysis, it was observed that only 2% and 4% of moderate and vigorous physical activity seen as per activities included in
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Table 3. Distribution of Vigorous physical activity analysis
Categories of IPAQ for vigorous physical activity Light Vigorous
Work Related Activity (eg: walking at work, lifting weights at work, etc.) 96% 4%
Vigorous Household Activity (Gardening, washing car, window cleaning etc.) 97% 3%
Bicycling (moderate) 100% 0%

vigorous intensity activities. From the above tables, it has been seen that 94% perform those activities but the duration or/and
frequency was inadequate to include it as moderate or vigorous physical activity.

3.3 Sleep analysis

Table 4 represents Pittsburgh sleep quality index includes questions about duration of sleep, latency for sleep, disturbances at
night, and various reason analysis for sleep disturbances, etc.

Table 4. Sleep Analysis
Sleep patterns with Gender and age

Duration in hours 7 or >7hrs 6-7hrs 5-6hrs <5hrs
Females 62% 52% 50% 69%
Males 38% 48% 50% 31%
Total 100% 100% 100% 100%
Age 18-22 83% 81% 50% 83%
Age 23-30 15% 15% 0 11%
Age 30-35 2% 4% 50% 6%
Total 100% 100% 100% 100%

Duration of sleep is considered normal if it’s above 7 hours for adults. As per data analysis, 62% females sleep for longer
duration as compared to males. As per age distribution sleep duration is maximum in 18-22 years of age and starts declining as
age advances.[Table 4]

Pearson’s correlation coefficient was used to study the correlation in physical activity and sleep. As per the data analysis, very
weak negative correlation was seen. Participants with light to very light physical activity found to have difficulty in falling asleep
in less than 15min (.049), sleep disturbances due to hot flushes at night or frequent waking up (.006) for using bathroom or bad
dreams (.087) and difficulty in breathing (.054). They also found to have lack of enthusiasm in participating at social events.

Pearson’s chi square test value was0.022, strongly indicating that moderate to vigorous physical activity helps in getting
better quality sleep. Sleep disturbances for moderate to high intensity exercises observed to be almost negligible. Though some
disturbances due to bad dreams and reduced social enthusiasm were observed. Wherein, vigorous physical activities and sports
related vigorous physical activities there were no sleep disturbances. Whereas subjects with work related vigorous physical
activity were observed to experience sleep disturbances due to pain and body aches (0.069) (Table 5)

Cross tabulation of good sleep- poor sleep with moderate and low physical activity results are shown in Table-6. The odd’s
ratio for poor sleeping pattern to good sleeping patterns with low (leisure) andmoderate physical activity is 0.365.The risk ratio
between poor sleep to good sleep is 0.365, indicating towards a better quality of sleep for most of the participants. In this study,
2.282 is the risk value for good sleep and moderate-vigorous physical activity, which indicates that most of the participants had
satisfactory sleep quality despite of inadequate levels of moderate to vigorous physical activity. The risk vale of 0.832 associated
between poor/good sleep and low levels of physical activity directs towards issues with sleep due to poor physical activity.

4 Discussion
The current study was designed to analyses the correlation between physical activity and sleep in the young adults in India, also
to study the change in sleep parameters and physical activity as per gender and age.

Results are suggestive of weak negative correlation in sleep and physical activity. From the data and results it can be said that,
most of the participants were involved in some type of physical activity which was low to moderate level of physical activity.
When compared with the sleep, very few sleep issues were faced by them. But, it is also found that moderate and vigorous
physical activity has better quality of sleep as compared to the rest. This finding is supported by Meta analytic review on the
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Table 5. Correlation of Physical activity with Sleep
Control Vari-
ables

TFS CNT-
Slp

WKU-
PMN

Use-
Bathr

CNT-
Breath

Cough-
Snore

Feel-
Cold

Feel-
Hot

Bad-
Dreams

Have-
pain

Medi-
cine

Enga-
ging

ENT-
HU

Sleeping
Rat-
ing

VGSL
Correlation .048 -

.068
-.042 .072 -.068 -.020 .047 -.021 .055 -

.125
-
.037

-
.044

.023 -.027

Significance
(2-tailed)

.489 .325 .547 .296 .322 .767 .496 .756 .425 .069 .593 .527 .738 .696

LSL
Correlation -

.025
.037 .095 -.186 .132 -.044 .039 -.002 .007 -.050 -

.029
-
.001

-
.003

.089

Signifi-
cance
(2-tailed)

.719 .587 .168 .006 .054 .519 .572 .975 .921 .468 .674 .993 .966 .197

LSL1
Correlation -

.026
-
.013

-.019 -.005 -.039 -.054 -
.109

-.053 -.046 .021 -
.028

-
.020

.042 -.058

Significance
(2-tailed)

.703 .848 .780 .939 .568 .437 .114 .445 .501 .763 .683 .770 .545 .396

MSL
Correlation .023 .052 -.014 .061 -.028 -.038 -

.077
-.037 -.001 .083 -

.020
.019 .120 .007

Significance
(2-tailed)

.741 .451 .844 .373 .688 .584 .266 .590 .994 .228 .773 .787 .082 .915

LSL2
Correlation -

.043
-
.045

-.059 -.104 -
.129

-.060 -
.026

-.063 -.093 .014 -
.084

-
.067

-
.183

-.031

Significance
(2-tailed)

.531 .512 .388 .132 .061 .381 .711 .359 .177 .842 .221 .329 .007 .649

VGSL1
Correlation -

.031
.023 -.106 .034 -.050 -.032 -

.025
.000 .024 -.008 -

.050
.024 .089 .015

Significance
(2-tailed)

.653 .738 .124 .620 .467 .640 .714 .996 .730 .913 .464 .725 .198 .827

MSL1
Correlation -

.055
-
.011

-.037 .057 -.013 -.064 -
.043

-.099 -.131 .058 -
.102

-
.012

.016 -.094

Significance
(2-tailed)

.422 .872 .590 .408 .846 .355 .528 .150 .055 .397 .139 .860 .818 .171

LTSL
Correlation .026 .044 -.046 -.133 .001 -.008 -

.045
.003 .018 .029 .028 .023 .091 .025

Significance
(2-tailed)

.702 .522 .503 .052 .988 .909 .516 .964 .793 .676 .689 .740 .187 .717

LTSL1
Correlation -

.135
.007 .107 -.008 -.063 -.085 -

.068
-.084 -.118 .002 .094 -

.017
.026 .017

Significance
(2-tailed)

.049 .923 .121 .904 .363 .215 .324 .223 .087 .973 .171 .803 .709 .810

VLTSL
Correlation -

.019
.062 .064 -.070 -.071 -.051 -

.034
-.095 -.046 .053 -

.051
.078 .012 -.026

Significance
(2-tailed)

.788 .371 .351 .309 .303 .457 .626 .167 .502 .438 .461 .255 .858 .701

https://www.indjst.org/ 361

https://www.indjst.org/


Lele / Indian Journal of Science and Technology 2022;15(9):357–363

Table 6. Cross tabulation and odd’s ratio for sleep and physical activity

Sleep : Physical activity Value 95% Confi-
dence Interval
Lower Upper

Odds Ratio for SLEEPING RATING (poor Sleep / Good Sleep) 0.365 0.150 0.885
For cohort Activity Status = Leisure 0.832 0.675 1.025
For cohort Activity Status = Moderate and Vigorous 2.282 1.145 4.547
N of Valid Cases 215

effect of physical activity on sleep by Kredlow et al. in the journal of behavioral medicine, 2015 (18). The systematic review by
Wang F and Boros S,2021 supports the findings of the current study. They found sleep quality is better with moderate physical
activity than vigorous or low intensity exercises. (19)From the reviews it can be safely concluded that, acute exercises shown to
have small effect on the parameters of sleep like efficiency of the sleep and onset latency of sleep. Moderate exercises have effect
on other parameters like disturbances post onset of sleep, overall quality of the sleep.

It is also found that women participated in the study have better sleep quality and total duration in hours of sleep as compared
to male participants independent of socio-economic status, BMI, marital status and lifestyle etc. This finding is contradictory
to the study published by Yaqoot Fatima et al in Clinical medicine and research 2016. According to this study, women in mean
age 21, independent of their socio-economic status, lifestyle and marital status etc., were found to have sleep disturbances more
than men. (20)But this study was done on Caucasian population unlike current study which is on Asian population. Effect of
lifestyle and impact of socioeconomic status on sleep and on physical activity was not considered in the current study. Most
of the female participants in the current study were in the age group of 18-22 years and were in the academic age group. The
overview of the current study points that despite of low -moderate levels of physical activity in most of the participants, sleep
remained unaffected. Physical activity and sleep, both are significantly affected after age of 30 years. Incidentally, the participants
in age 30-35 yrs were few. The variability in the current study could be attributed to the fact that two components, the physical
activity and the sleep are compared independently with each other without categorizing them into various parameters which
are known to affect them e.g. Socio-economic status, personal history of smoking alcoholism, BMI etc. Despite of that, the
results are indicative of physical activity improves quality of the sleep.

Correlation between how physical activity affects sleep is explained with reference to circadian rhythm. All our day to
day activities which require energy expenditure are regulated by a circadian rhythm, which is responsible of maintaining
all physiological systems and their functions. It is regulated by two important components. The central clock is located in
suprachiasmatic nucleus.This regulates photic and non-photic environmental cues like feeding, sleep-wake cycle, activity levels
and hormonal levels. The peripheral clock is located in almost all tissues and organ systems in the body. Skeletal muscles are
major organ systems regulating peripheral clocks and empower growth and development. (21,22) Several factors influence the
rhythmicity of circadian clocks like exercises, temperature, time of intake of food etc. Increased wakefulness at night, disturbed
sleep, daytime sleepiness are the symptoms of distorted circadian rhythm (23). It has proven that exercises/physical activity via
skeletal muscles helps in restoring the rhythm. Regular exercise bouts led to drastic changes in hormonal regulation as a result
of stimulating the neuroendocrine system. Exercise promotes the production and release of melatonin and commonly results
in improved sleep quality. Quality and duration of sleep are higher in individuals who regularly engage in physical activity than
those who do not. (24)

5 Conclusion
Participants reported to have moderate to high level of physical activity (96%) and reported to have satisfactory sleep. However,
poor sleep quality was reported by participants with light and vigorous levels of physical activity. In Participants with work
and/or sports related vigorous physical activity, sleep was affected due to body aches and pains.There is severe lack of awareness
in understanding the adequate level of physical activity in individual and hence physiotherapist can help by guiding, educating
and designing a schedule which will include the job requirement of physical activity and what additional is needed for regular
practice. Guided Physical activity can help in improving quality of life by improving quality of sleep.

Scope of study: Age distribution and gender distribution in the current study was unequal. Further study recommendation
with correlation of BMR and specific age group of the participants and with equal age and gender distribution. Correlation of
BMR with sleep patterns and impact of BMR was not considered in the current stud. Questionnaire consider only a short time
period for assessment, studying individuals for longer duration would help to understand the sleep patterns better.
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