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ABSTRACT

The purpose of this review is to provide evidence for developing guidelines on physical activity and overall

sleep quality in the general population. We searched previous representative studies, meta-analyses, and systematic

reviews on physical activity and sleep quality from PubMed and PsycINFO. As a result of the search, we selected six

papers that included two umbrella reviews of meta-analyses, two meta-analyses, and two systematic reviews. No

high-quality research on Japanese adults was found. In conclusion, regular physical activity has a positive beneficial

effect on overall sleep quality in adults. Though the precise dose-response is unclear, and further research is needed, it

would appear pragmatic to suggest that adherence to the physical activity guidelines promotes overall sleep quality.

A. PURPOSE OF THIS REVIEW

We are currently working on a revision of the
Japanese physical activity guideline 2013. The
purpose of this short review is to provide evidence for
developing guidelines on physical activity and overall
sleep quality for adult Japanese public health. Sleep
quality is broadly defined as one’s subjective
perception of one’s whole sleep experience and is
commonly measured by the Pittsburgh Sleep Quality
Index (PSQI) and is associated with morbidity and
premature mortality[1, 2]. Therefore, it is important to
understand the impact that physical activity may have

on sleep quality.

B. METHODS

We searched previous studies on physical activity
and sleep quality from internet databases such as
PubMed and PsycINFO. The keywords used in the
search were physical activity, exercise, fitness,
sedentary behavior, sleep quality, PSQI, sleep. The
papers on physical activity and sleep obtained using
these ways were examined, and high-quality papers

were extracted, and a table was created (Table 1).

ETHICAL CONSIDERATIONS
In this study, personal information was not handled,

and no ethical consideration was required.

C. RESULTS

As a result of the search, we selected six current
(2015~2021) high-quality review papers that mainly
consisted of randomized control trials (n=2 umbrella
reviews, n=2 meta-analyses, n=2 systematic
reviews)[1-6]. Most studies were conducted in the
West (USA, UK), with a modicum conducted in Asia
(China, Japan). Table 1 provides detail of these papers.
Studies used both subjective and objective means to
assess physical activity participation, while the PSQI
self-report tool was used to measure the same outcome
of overall sleep quality. According to a systematic
review of a meta-analysis conducted by Kelley et al.
[1], when overall sleep quality results from individual
studies nested within different meta-analyses were
pooled, statistically significant standardized mean
difference (SMD) improvements were observed
(-0.50, 95% CI -0.72 to -028)[1]. The
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number-need-to-treat and percentile improvement
were 7 and 19, respectively [1]. Kredlow et al. also
found in a meta-analysis a moderate effect (d=0.74,
95 % CI 0.48-1.00), p< .001; n=19), indicating that
individuals who participated in regular physical
activity had significantly better sleep quality than
individuals in control conditions[3]. In summation, the
findings of all the papers reviewed provide sufficient
evidence that regular physical activity improves

overall sleep quality.

D. DISCUSSION
1. This review found that regular physical
activity improves overall sleep quality.
2. The benefits of regular physical activity on
sleep quality are apparent regardless of baseline
physical activity status.
3. The evidence for a specific dose-response
recommendation is unclear. Length of physical
activity ranged from 5~52 weeks, frequency from
3 to 10 times per week, and duration from 20 to
90 minutes per session.
4. Overall, the evidence suggests that the effect
of physical activity on sleep quality does not
significantly differ across different types or
intensities (light, moderate, vigorous) of physical
activity.
5. Aerobic, restive, and mind-body exercises
have all been shown to improve sleep quality.
6. Sleep quality may be impaired after
vigorous-intensity physical activity ending less
than one hour before bedtime.
7. Insufficient data were available to determine
whether the relationship between physical activity
varied by race/ethnicity, socioeconomic factors, or
body weight.
8. The benefits of regular physical activity on
sleep quality are apparent regardless of age.
9. To increase public health reach, more

well-designed studies are needed to provide more

precise dose-response guidelines.

10. Well-designed studies in Japanese adults are

needed [2, 6].
E. CONCLUSIONS

There were meta-analyses mainly based on low to
moderate quality randomized controls. Though the
precise dose-response is unclear, it is reasonable to
suggest that adherence to the physical activity

guidelines promotes overall sleep quality.

F. HEALTH HAZARD INFORMATION
None.
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1. Articles

Sloan, R.A., Kanchibhotla, D. The association of
Sudarshan Kriya Yoga frequency with sleep quality: a
cross-sectional  study  from  Singapore. Sleep
Breath (2020).

Kim Y, Umeda M, Lochbaum M, Sloan RA.
Examining the day-to-day bidirectional associations
between physical activity, sedentary behavior, screen
time, and sleep health during school days in
adolescents. PLoS One. 2020;15(9):e0238721.
Published 2020 Sep 3.

Sloan RA, Kim Y, Sawada SS, Asakawa A, Blair SN,
Finkelstein EA. Is Less Sedentary Behavior, More
Physical Activity, or Higher Fitness Associated with
Sleep Quality? A Cross-Sectional ~ Study in
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2. Conference presentations

None.
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Table 1. High quality review papers on physical activity and overall sleep quality.

Authors, year, Sex Studies | Type of Method for Method for Results
country (n=) Study assessing assessing
physical activity | sleep quality
Kline et al., 2021, | Men 34 Umbrella Subjective and PSQI Small to
West and Asia and review of objective moderate
Women systematic measures effect
reviews and
meta-analyses
Kelley et al., Men 3 A systematic | Objective PSQI Moderate
2017, West and and review of measures effect
Asia Women meta-analyses
(RCTs)
Wang et al., 2021, | Men 14 Systematic Objective PSQI Reasonable
West and Asia and Review measures evidence
Women
Kredlow et al., Men 25 Meta-analysis | Objective PSQI Moderate
2015, West and and (RCTs) measures effect
Asia Women
Banno et al., 2018, | Men 6 Systematic Objective PSQI Favorable
West and Asia and Review and measures effect
Women Meta-analysis
(RCTs)
Vanderlinden et al, | Men 14 Systematic Objective PSQI Favorable
2020, West and and Review measures effect
Asia Women
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ZOLVEa—OHMIX, —REFOHRIEE) & SR EROEIZBET A A KT A VEERT 27200
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C. &R
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PEVEFL (NNT) & X—t XA VOW#EL, NN T E 19 Tho7z[1]l, 72, Kredlow & & FFRRED
R ZMER L TEY (d=0.74, 95%CI0.48-1.00), p <.001;n=19), EHRIRL F L —= 7T LT
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