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Evaluating the role of lifestyle habits and sleep behavior on
sleep quality: A cross-sectional study

Steffy Amit®, Puja Dulloo®", Deepak Sharma?

ABSTRACT

Abstract The current lifestyle and technological advancements are contributing to chronic sleep deprivation, a significant public health
issue.The study examines the effect of sleep behavior and disruptors, such as screen time, bedtime displacement, and physical activity,
on sleep parameters, highlighting the growing public health concern of chronic sleep deprivation. Materials and Methods: The cross-
sectional analytical study was conducted among medical students, faculty, and staff members (aged 18-49 years) after obtaining
ethical approval. Basic demographic details and the Pittsburgh Sleep Quality Index (PSQI) were used to assess sleep parameters. A
sleep behavior questionnaire was prepared and validated to gather information on sleep hygiene, physical activity, and screen time.
Results: The study of 216 participants found that 52.78% had good sleep quality and 47.22% had poor sleep quality. Sleep quality and
duration had statistically significant associations with exercise frequency and the duration between dinner and bedtime. Sleep quality
and latency had statistically significant associations with two additional sleep behaviors: screen use before bed and screen time per day.
Sleep disturbances had a statistically significant association with screen time per day and the duration between dinner and bedtime.
Conclusion: The study reveals that lifestyle factors, such as physical activity and screen time, significantly influence sleep duration and

quality, with increased screen usage leading to sleep disturbances, particularly before bedtime.

Keywords: Sleep quality, Screen time, Chrono-nutrition, Physical activity, PSQI

Indian Journal of Physiology and Allied Sciences (2026);

INTRODUCTION

Sleep is vital to good health and well-being. Without it, the
functioning of various body parts will be affected. Sleep is
essential for tissue repair, metabolism, growth, infection
control, learning, memory, and emotional regulation.’
Globally, there is a burden of sleep disorders due to rapid
urbanization and an increase in social demands, leading to
a 24-hour society.? Chronic sleep deprivation significantly
impacts body systems, leading to increased cardiovascular
morbidity, diabetes, obesity, cognitive impairment, vehicular
accidents, and workplace accidents.? Adolescents with
insufficient sleep and poor sleep quality are likely to be
overweight and may suffer from depressive symptoms.>
The increased use of smartphones and electronic devices
is exacerbating the epidemic of chronic sleep deprivation.*
Evening chronotypes disrupt the body’s circadian rhythm,
which regulates the internal body clock, hormone secretion,
and metabolic processes.” Sleep hygiene encompasses
healthy habits, such as mealtime, and environmental factors
also contribute to overall sleep quality.° Research has shown
that lifestyle factors such as vigorous exercise and sedentary
behavior affect sleep duration and quality.”® However, there
is limited evidence, particularly from the Indian subcontinent.
The present study aims to investigate the effects of sleep
behaviors and disturbed peripheral circadian rhythm signals,
such as screen time, bedtime displacement, disrupted
chrono-nutrition, physical activity, and sitting time, on sleep
parameters, including sleep quality, duration, latency, and
sleep disturbances.

This will guide researchers and policymakers in promoting
sleep education within the school and higher education
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systems by emphasizing the importance of a consistent
sleep schedule and improving sleep hygiene to support
better health.

MATERIALS AND METHODS

The cross-sectional analytical study was conducted on 216
participants at the Clinical Physiology Laboratory, after ethical
approval from the Institutional Ethics Committee. [PUIECHR/
PIMSR/00/081734/7211; Dated:02/07/2024]. A sample size
of 260 was calculated using EPITOOLS software with a
confidence interval of 95%, desired precision ( + 0.05) and
an estimated true proportion of 0.3. As per the convenience
sampling for the study, 216 participants, teaching and non-
teaching staff, and medical students (undergraduate and
postgraduate) of a medical institute, aged 18 to 49 years,
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were included in the study. Subjects diagnosed with insomnia
and/or on sleeping medications and/or any medication that
affects sleep parameters were excluded from the study.
The data were collected after explaining the study’s
objectives and obtaining participants’ written consent, with
confidentiality maintained.

The basic demographic details, such as age, gender, and
job profile, were collected. A sleep assessment tool, the
Pittsburgh Sleep Quality Index (PSQI), was used to collect
the sleep parameters.'® After a comprehensive literature
review,'"'? a questionnaire was prepared regarding sleep
behavior, physical activity, and screen use. The face validity of
the developed questionnaire was established by convening
a panel of five experts (two within the institute and three
outside the institute) using a Delphi approach. Most experts
agreed on most questionnaire parameters during the first
round of the Delphi.

The collected data were entered into a Microsoft Excel sheet
and analyzed using SPSS version 31. Both parametric and
non-parametric tests were used. ANOVA is used to test for
significant differences in a variable measured on a continuous
numerical scale. The association between two variables is
assessed using the Chi-Square test. Fisher’s exact test is a
modified form of the chi-square test used when the expected
cell frequency is <5. Sleep quality and exercise; screen time
before bed; using the Chi-square test; sleep quality and sleep
behavior using the t-test. Sleep duration, sleep latency, sleep
disturbances, and other sleep behavior parameters using
Fisher's test and ANOVA. P < 0.05 was considered statistically
significant

RESULTS

Of the 216 participants, 91 were male, and 125 were female.
There were 48 individuals in the 18-20 years age group, 101 in
the 21-25 years age group, 43 in the 26-30 years age group, 9
in the 31-35 years age group, 9 in the 36-40 years age group,
and 6 in the 41-50 years age group.

Out of 216 participants, 114 (52.78%) had good sleep quality
(PSQI < 4 global score), and 102 (47.22%) had poor sleep
quality (PSQI 5 global score); while 144 (66.7%) participants
had mild sleep disturbances, 98 (45.4%) had a sleep duration
of more than 7 hours, and 104 (48.1%) had a sleep latency of
less than 15 minutes.

Table 1 shows the association of sleep distractors and exercise
with sleep quality. Sleep quality had a statistically significant
association with exercise (t = 12.26, p = 0.006) and screen
usage before bed (t = 4.090, p = 0.03), as determined by
the chi-square test. Also, with screentime/day on weekends
(t-2.97, p = 0.003), duration between dinner and bed on both
weekdays (t-1.89, p = 0.05) and weekends (t-3.28, p = 0.001),
using the t-test. No statistical significance was found for
screen time on weekdays (t =-0.73, p = 0.46) and sitting (t =
-0.03, p =0.97) in relation to sleep quality.

Table 2 shows the associations between sleep distractors and
exercise and sleep duration. The sleep duration (between

Table 1: Association of sleep distractors and exercise on sleep quality

Sleep disruptors PSQI<4  PSQI=5 Total
pdsrip N N%) N

Exercise* <2 Days 64 (504) 63(49.6) 127
(days /
week) 2-4 Days 11(33.3) 22(66.7) 33

5-6 Days 16(76.2) 5(23.8) 21

Everyday 23(65.7) 12(343) 35
Screen Usage* No 18(72) 7 (28) 25
(in the last hour
before Bed) Yes 96 (50.5) 94(49.5) 190

PSQI =5 (Mean
PSQI<4 (Mean + SD) +5D)

Screen Time (Weekend) (hrs)  6.04 +3.01 7.56 +4.28*
Duration Weekdays 2.74+1.31 3.10 + 1.43*
between .
Dinner and Weekend 2.77 £1.36 3.52+1.90
Bed (hrs)

PSQI = Pittsburgh Sleep Quality Index (< 4 = Good sleep quality and >
5 = Poor sleep quality); SD = standard deviation; * indicates p < 0.05.

4 groups, i.e., >7, 6-7, 5-6, <5 hours of sleep/day) had a
statistically significant association with exercise (F-20.86, p =
0.008) using Fisher’s Exact test. Also, the duration between
dinner and bedtime for both weekdays (t = 4.37, p = 0.005)
and weekends (t = 9.91, p = 0.001) was determined using
ANOVA. Post hoc tests reveal an association between sleep
duration groups (>7 & <5 hours) for the duration between
dinner and bedtime on weekdays, as well as between sleep
duration groups (>7 & 5-6, <6, 6-7 & <5 hours) for the
duration between dinner and bedtime on weekends. There
was no statistical significance observed for sleep duration
with screen usage before bed (t and p-values 1.031; 0.817),
screen time weekdays (F and p-value 1.139; 0.334), screen
time weekends (F and p-values 1.537; 0.206), and sitting (F
and p-values 0.773; 0.510).

Table 3 shows the association of sleep distractors with sleep
latency. Sleep latency across 4 groups (<15, 16-30, 31-60 &
>60 minutes) showed a statistically significant association
with screen time before bedtime (F = 8.23, p = 0.02) and
with screen time/day on weekends (t = 2.68, p = 0.04). Post
hoc tests of the screentime/day indicate that the association
between the sleep latency group (<15 & 31-60 minutes).
There was no statistical significance attained for exercise (t
and p-value 13.57;.103), screen time weekdays (F and p-values
1.114; 0.334), duration between dinner and bedtime on
weekdays and weekends (F and p-values 0.487; 0.692), F and
p-values 1.112; 0.345) and sitting (F and p-values 1.742; 0.519)
with sleep latency.

Table 4 shows the association of sleep distractors with sleep
disturbances. A statistically significant association between
the 4 groups of sleep disturbances (nil, mild, moderate, &
severe) and screentime/day on weekends (F = 2.704, p = 0.04),
as well as for the duration between dinner and bedtime on
weekends (F =2.72, p=0.04) and weekdays (F =2.94, p = 0.03).

18 Indian Journal of Physiology and Allied Sciences, Volume 78 Issue 3 (2026)
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Table 2: Association of sleep distractors and exercise on sleep duration

Lifestyle parameters Sleep Duration (hours)
>7 hours N (%) 6-7 hours N (%) 5-5.9hoursN (%) <5 hoursN (%) Total N
Exercise* <2 Days 58 (45.7) 39(30.70 25(19.7) 5(3.9) 127
d k
(days /week) 2-4 Days 12 (36.4) 15 (45.5) 4012.1) 2(6) 33
5-6 Days 17 (81) 3(14.2) 0(0) 1(4.8) 21
Everyday 11(31.4) 13(37.1) 6(17.1) 5(14.3) 35
Sleep distractors (Mean + SD) >7 hours 6-7 hours 5-5.9 hours <5 hours
Duration between Weekday (hours) * 2.65 +1.38*% 291+1.12 3.29+1.65 3.88+1.29*%
dinnerandbedtime \\ \end (hours)* 2.6+ 148 310+127 3904225 469+ 160
* <0.05 denotes statistically significant, SD-standard deviation
Table 3: Association of sleep distractors on sleep latency
Sleep latency
Sleep distractors
[<15min] N (%) [16-30 min] N (%) [31-60min]N (%)  [>60 min]N (%) Total N
Screen usage in thelast  No 19 (76) 5(20) 0(0) 1(4) 25
1 hour before bed *
Yes 85 (44.7) 75 (39.5) 17 (8.9) 13(6.8) 190
[<15 min] [16-30 min] [31-60 min] [> 60 min]
(Mean + SD) (Mean = SD) (Mean £ SD) (Mean + SD)
Screen Time (Weekend) (hrs) * 6.35 % 3.60 6.97 +3.77 8.94 445 6.0 £2.82
*p-value < 0.05 denotes statistically significant, SD-standard deviation
Table 4: Association of sleep distractors on sleep disturbances
Sleep disturbances (Mean + SD)
Sleep distractors
Nil Mild Moderate Severe
Screen Time (Weekdays) (hrs) * 496 +£2.16 6.21+3.38 6.97 £3.13 8.00 £+ 4.00
Duration between dinner and bedtime Weekdays (hrs) * 247 +1.18 2.92+1.29 3.34+1.71 220+135
Weekend (hrs) * 252+139 3.13£1.63 3.69 £ 1.90 260+ 1.71

*p-value < 0.05 denotes significant, SD- standard deviation

Screen Time
4 usage before bed

No relation
with
prolonged
Sleep Duration Sittin,

~_
Sleep Latency

Duration
between dinne
& Bed time

Full Day Screen
Sleep Disturbance e

Figure 1: Diagrammatic presentation of the effect of lifestyle
parameters and sleep disruptors upon sleep parameters

Post hoc tests reveal that the association between the sleep
disturbance (niland moderate) groups is significant for sleep
behaviors, including daily screen time on weekdays and the

Indian Journal of Physiology and Allied Sciences, Volume 78 Issue 3 (2026)

time between dinner and bedtime on both weekdays and
weekends. There was no statistically significant association
for exercise (tand p-values 4.84; 0.839), weekend screen time
(2.54; 0.057), screen time before bed (t and p-values 1.533,
0.623), or sitting (F and p-values 0.745, 0.527) with sleep
disturbances (Figure 1).

DISCUSSION

Sleep and Physical Activity

The present study reveals a notable association between
sleep quality and duration with exercise. Among subjects
who engaged in minimal physical activity (<2 days/week),
49.6% reported poor sleep quality, and 45.7% had sleep
duration >7 hours. Interestingly, among subjects performing
moderate to high physical activity (5-6 days per week and
every day), 30.4% reported poor sleep quality, and 10.7% had
sleep duration <5 hours, whereas 50% had sleep duration >7

19
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hours. These findings may be attributed to the modulation
of the circadian rhythm, primarily through interactions
between the muscle and the suprachiasmatic nucleus (SCN)."
Arakaki et al. " observed a positive correlation between low
physical activity levels and poor sleep quality, which aligns
with the current study’s findings. Koohsari et al."> explored
the relationship between sedentary behavior, light-intensity
physical activity, and vigorous physical activity, revealing
a stronger association between vigorous physical activity
and improved sleep quality. Regular, consistent exercise
has been proposed as an effective treatment for insomnia
and other sleep disorders, underscoring its importance in
enhancing sleep quality.'® The observed short sleep duration
in both the low- and high-physical-activity groups may be
influenced by the subjective nature of sleep measurement
in this study. However, objective measurements, such as
polysomnography, have demonstrated increased NREM
sleep following moderate or vigorous late-night exercise in
another study. °"

Sleep latency and Bedtime Technology Use

Around 49.5% of individuals who used screens before bedtime
had poor sleep quality, and 39.5 % experienced sleep latency
of 16 to 30 minutes. The association between screen usage
before bedtime and sleep latency is due to the displacement
of sleep time and emotional engagement. Cerebral arousal,
cognitive alertness, and physiological arousal can impair the
initiation of sleep, leading to increased sleep latency and
poor sleep quality."® The study by Gradisar et al."” showed
that active device usage has affected the sleep latency and
quality of the study participants, which aligns with our study
outcome. Similarly, Higuchi et al's study showed the effects
of interactive devices before sleep and found difficulty
with sleep initiation among study participants, with shorter
rapid eye movement (REM) sleep on electroencephalogram
(EEG).” The Weaver et al. study demonstrated an increase in
sleep onset latency and subjective sleepiness after a pre-
sleep video gaming session, which aligns with our research
findings.?°

Sleep and Screen Time

The present study revealed a significant association between
screen time usage and sleep parameters, including sleep
quality, latency, and disturbances. For screen time/day during
weekends, an association is observed between groups with
sleep latency (<15 minutes & 31 to 60 minutes), and also
between the nil and moderate sleep disturbance groups.
The screen time includes mobile usage, television viewing,
mobile gaming, office work, and social media browsing.
Prolonged screen time can lead to a gradual decline in sleep,
resulting in reduced sleep duration, poor sleep quality, and
sleep disturbances due to the blue-light suppression of
the pineal gland and melatonin secretion.?’ The significant
relationship between screen time on the weekend and sleep
quality was found in the current study, which aligns with the
longer total screen time of 30 days, and poor sleep quality

I.22 l.23

observed by Arshad et al.”“ The survey by Levenson et a
identified factors contributing to sleep disturbance and found
that higher mobile phone usage significantly increased the
odds of experiencing sleep disturbances. Various researchers
have identified the negative impact of screen time on both
weekends and weekdays on sleep quality, sleep disturbances,
and sleep latency.'®2*

Sleep and Chrono Nutrition

The study reveals that participants with a 3-hour gap
between dinner and bedtime exhibited poor sleep quality,
reduced sleep duration, and moderate disturbances. In
contrast, participants with less than 3 hours between
dinner and bedtime experienced longer sleep duration
and good sleep quality, without disturbances. Notably, a
shorter sleep duration was observed with dinner far from
bedtime, whereas a longer sleep duration was observed
with dinner closer to bedtime. These findings align with
those of Kim et al., a longer interval between the last meal
and bedtime was linked to poorer sleep duration.?Also,
Chung et al. found that consuming the evening meal
within 3 hours of bedtime was positively correlated with
nocturnal awakening and sleep disturbances.?® Sleep
hygiene guidelines emphasize aligning meal timing with
circadian rhythms to optimize sleep health, as food intake
influences neurohumoral mechanisms that govern sleep in
a bidirectional manner.?’ The current study, however, lacks
data on food quantity, composition, density, and caloric
intake, which warrants further investigation. Additionally,
relying on self-reported sleep duration may introduce bias,
as participants are more likely to underestimate their actual
sleep duration.

CONCLUSION

This study highlights the significant associations between
physical activity, screen time, meal timing, and sleep quality
and duration. Participants who engaged in minimal physical
activity and excessive screen use before bedtime experienced
poorer sleep outcomes, while those who engaged in regular
physical activity reported better sleep quality. Additionally,
a strong association was found between a shorter duration
between dinner and bedtime and improved sleep quality.
These findings emphasize the importance of managing
lifestyle factors to optimize sleep health and suggest the
need for further research, particularly with objective sleep
measures, to refine these recommendations.
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