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Background: People with mental illness often experienced sleep disturbances. Physical activity and psychological factors may be 
associated with sleep quality among people with mental illness. Aim: The purpose of this study was to assess the association between 
physical activity (PA), psychological distress, perceived stress, and sleep quality in people with mental illness. Methods: Sixty‑seven 
people with schizophrenia, major depressive disorder, and dysthymia were enrolled in the study group. All participants completed 
the International PA Questionnaire, Kessler psychological distress Scale, the Perceived Stress Scale, and the Pittsburgh Sleep Quality 
Index (PSQI). Results: The results revealed that moderate metabolic equivalent task (MET)‑minutes/week (min/wk) and psychological 
distress accounted for 39% of the variance in subjective sleep quality. Walking MET‑min/wk and psychological distress accounted for 
24% of the variance in the use of sleep medication. Vigorous MET‑min/wk, psychological distress, and perceived stress accounted for 
42% of the variance in daytime dysfunction over the previous month. Psychological distress was a significant related factor for sleep 
duration (adjusted R2 = 0.20) and sleep disturbances (adjusted R2 = 0.33), respectively. A majority of the participants (n = 58, 87%) 
used sleep medication and most (91%) of them had PSQI ≥5, which was suggestive of sleep problems. Conclusion: Our results 
indicated that PA, psychological distress, and perceived stress could have impact on different aspects of sleep quality. More research 
is needed to explore the association between these variables on sleep quality in people with mental illness.
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who are physically inactive.10 A recent meta‑analysis reported 
that exercise had a significant impact on the sleep quality of 
individuals with mental illness.11 Overall, sleep problems have 
been found to be negatively associated with PA in the general 
population.10 Therefore, maintaining an adequate level of PA is a 
major contributor to the reduction of sleep problems. Although 
numerous studies have investigated the associations between 
PA and sleep among the general public,12,13 little is known about 
the relationship between sleep quality and PA, especially in 
individuals with schizophrenia and depressive disorders.

People with mental illness reported lower levels in both 
high and low intensities of PA compared with the general 
population.14‑17 People with schizophrenia are more sedentary 

INTRODUCTION

People with psychiatric disorders, most notably depressive 
episode, are more likely to complain about sleep disturbances.1‑3 
In addition, sleep problems are also a common complaint in 
people with schizophrenia and could worsen psychotic symptoms 
leading to the interference of treatment and rehabilitation.4,5 
Previous studies have shown that people with poor sleep 
are less likely to meet the standard requirements of physical 
activity (PA) or exercise in the military or general population.6,7 
Healthy people who engage in higher levels of PA and/or 
exercise report better sleep quality compared with peers who are 
sedentary.8,9 People with insomnia who participate in physical 
activities show significantly reduced insomnia symptoms 
and lower depressive and anxiety scores compared to those 
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than the general population and only about 25% of them 
adhere to the recommended 150 min of PA per week.18‑20 Costa 
et  al.21 indicated that sleep quality was positively associated 
with the duration of moderate and total PA in schizophrenia 
(including inpatients). The results by Lalande et al.22 showed that 
eight people with schizophrenia who engaged in strength training 
and cardiovascular fitness exercises reported an improvement 
in sleep and felt less depressed. People with nonremitted major 
depressive disorder who received exercise augmentation reported 
improved sleep quality.23 Sleep disturbance is a major problem 
in people with schizophrenia,24 as well as those with major 
depressive disorder and dysthymia  (a continuous long‑term 
chronic form of depression in which sleep disturbance is a 
symptom of the disorder). However, previous studies recruited 
participants who were inpatients or who were not in the remitted 
state, which may yield instable results. Research is needed to 
evaluate the associations between PA and sleep quality in stably 
medicated outpatients. When patients are in the acute state or not 
in the remitted state, they would have more sleep complaints and 
were less likely to participate in more physical activities due to 
their symptoms. In addition, many patients will need time to adapt 
to changes in medication dosage or to other types of medication, 
thus causing patients to be less likely to increase in PA.

Felder et al.25 found that poor sleep quality was associated 
with worsening psychological distress among pregnant women. 
Seun‑Fadipe and Mosaku26 indicated that psychological distress 
was also significantly associated with poor sleep quality in 
university students. The results by Rezaei et al.27 also found that 
poor sleep quality was associated with psychological symptoms 
in medical students. Such psychological distress is often 
viewed as a nonspecific clinical presentation characterized by a 
constellation of depressive and anxiety symptoms that may fall 
short of a diagnosis of major depressive disorder but can greatly 
affect people’s social function and daily lives.28,29 Psychological 
distress, often experienced among major depressive disorder 
patients, is correlated with poor lifestyle factors including 
physical inactivity, alcohol intake, chronic diseases, and greater 
all‑cause and disease‑specific mortality.30,31 Chiu et al.32 found 
that substantial health‑care costs were significantly higher in 
people with psychological distress and major depressive disorder 
compared to those without psychological distress and major 
depressive disorder. These symptoms were comorbid complaints 
in people with mental disorder33 and may continuously influence 
their sleep quality.

Stress was the most studied psychosocial precipitant 
that influenced an individual’s sleep‑related complaints 
and mental health.34‑36 Previous findings have shown that 
increased perceived stress was strongly associated with sleep 
disturbances.37,38 However, the findings of these studies were 
obtained through university students or the general population; 
thus, the perceived stress level and sleep quality in people with 

mental illness remain unclear.
The main purpose of the study was to explore  (1) the 

associations of PA, psychological distress, perceived stress, 
and sleep quality in people with mental illness and  (2) the 
differences between PA, psychological distress, perceived 
stress, and sleep quality in people with schizophrenia and 
depressive disorder (major depressive disorder and dysthymia).

MATERIALS AND METHODS

Participants and procedures
The study protocol was reviewed and approved by the 

Kaohsiung Armed Forces General Hospital Institutional 
Review Board and gained approval date from February 2, 
2018, to December 31, 2018  (No. KAFGH106‑044). Prior 
to receiving assessments, written informed consent was 
obtained from all participants. All participants of the study 
met the following criteria:  (1) a diagnosis of schizophrenia, 
major depressive disorder, and dysthymia was based on the 
Diagnostic and Statistical Manual of Mental Disorders‑5 
criteria39 made by senior psychiatrists in the Department of 
Psychiatry, Zuoying Branch of Kaohsiung Armed Forces 
General Hospital.  (2) All patients were stably adhered on 
medical regimen without changes in the dosage of medications 
within the previous month and had no acute hospitalizations. 
Patients were excluded if they: (a) had acute psychotic 
symptoms or acute depressive episode, intellectual disabilities, 
and (b) had neurological disorders in the preceding 6 months. 
We approached 80  patients by telephone to request their 
participation in the study. Six participants who had acute 
psychotic and depressive symptoms were excluded and seven 
participants refused to enter this study. Sixty‑seven outpatients 
with mental illness  (31  males, 36  females; including 46 
people with schizophrenia, 16 major depressive disorder, 
and 5 dysthymia) were enrolled in the study. All participants 
were on stable doses of medication and in healthy physical 
condition  (schizophrenia participants received atypical 
antipsychotic medication and major depressive disorder and 
dysthymia participants received antidepressant medication).

Measures
International Physical Activity Questionnaire

PA was developed by an International Consensus Group in 
1997 and 1998. The reliability and validity of the International 
Physical Activity Questionnaire (IPAQ) were evaluated across 
12 countries in 2000, and results showed that the IPAQ had 
good reliability and validity.40,41 The IPAQ‑long form was used 
which included four domains of PA during the past 7  days: 
work, transportation, housework, and leisure. The IPAQ can 
be self‑reported or administered during in‑person or telephone 
interviews. In this study, we allowed participants to provide 
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self‑reports on the IPAQ. The questionnaire provided specific 
scores for walking, moderate‑intensity, and vigorous‑intensity 
activity within four domains of work, transportation, housework, 
and leisure, and total scores were summated from the duration (in 
minutes) and frequency  (days) for these types of activities 
in the four domains. The amount of PA was standardized 
according to the metabolic equivalent task  (MET) minutes 
per week  (MET‑min/wk). Total PA (total MET‑min/wk) was 
calculated as a sum of vigorous PA, moderate PA, and walking 
MET‑min/wk scores. PA levels were also classified into three 
categories: low active, moderate active, and high active groups 
according to the IPAQ scoring protocol. The questionnaire also 
includes two questions about the time spent on sitting as an 
indicator of sedentary activity. The Taiwanese version of IPAQ 
was used in this study (information on the availability of IPAQ 
in different languages can be obtained at www.ipaq.ki.se).
Kessler Psychological Distress Scale

The Kessler Psychological Distress Scale (K10) scale is a 
10‑item questionnaire measuring the frequency of psychological 
distress (experience in the depressed or anxious state) within the 
past month. Respondents were asked to report each experience 
they had over the past month on a five‑point scale (none of the 
time, a little of the time, some of the time, most of the time, and 
all of the time). K10 scores ranged from 10 to 40, with higher 
scores indicating higher levels of psychological distress.42,43 
The Kessler 10  (K10) has been translated into 27 languages, 
including the Chinese traditional version.44

The Perceived Stress Scale
The Perceived Stress Scale (PSS) is a 14‑item questionnaire 

that measures certain experiences of perceived stress in the 
preceding month. Respondents were asked to assess each 
question rated on a five‑point scale (from 0 = never to 4 = very 
often). Total scores were calculated after reversing positive 
items’ scores and then summed up. The scores ranged from 0 
to 56, and higher scores indicated greater stress. The Chinese 
version of PSS was used in this study.45

The Pittsburgh Sleep Quality Index
The Pittsburgh Sleep Quality Index (PSQI) is a self‑reported 

questionnaire that measures sleep quality and disturbances in 
the last month. It includes seven components: subjective sleep 
quality, sleep latency, sleep duration, habitual sleep efficiency, 
sleep disturbances, use of sleeping medication, and daytime 
dysfunction. Each component was scored from 0 to 3, and 
the seven components were summed to obtain a total PSQI 
score (possible range from 0 to 21). A global score of above 5 
indicates poor quality of sleep.46 The Chinese version of PSQI 
was used in this study.47

Statistical analysis
All statistical analyses were performed using   SPSS 22.0 

software (Command Syntax Reference. Chicago, Illinois: 

SPSS Inc.). Mean standard deviation  (SD) and percentages 
were calculated. For all significant effects, an alpha level 
of 0.05 was applied. We performed a Pearson correlation 
among PA, psychological distress, perceived stress, and sleep 
quality. Stepwise linear regression analyses were performed to 
explore the relative contribution of each significant variable 
between PA, psychological distress, and perceived stress as 
independent variables and sleep quality as dependent variables. 
The Student’s t‑test was used to examine group differences in 
parametric variables. Given the present sample size (n = 46 in 
schizophrenia group and n = 21 in depression group), the study 
had a 50% power or higher to detect an effect size of Cohen’s 
d = 0.5–1.5 at P < 0.05 uncorrected.

RESULTS

Sample description
The demographic characteristics and clinical measures of 

the 67 patients are presented in Table 1. The mean age of the 
participants was 43.2  years  (SD  =  12.2). Most participants 
were single (69%), unemployed (84%), and had an education 
level of senior high school  (mean  =  12.4, SD  =  2.8). The 
onset of illness and the duration of illness were at the age of 
29.2 (SD = 12.2) and 13.7 years (SD = 8.5), respectively. Only 
11 of the participants were currently employed and worked as 
blue‑collar workers. Fifty‑eight (87%) participants used sleep 
medication [data not shown in Table 1]. A majority of (91%) 
participants had PSQI  ≥5, which was suggestive of sleep 
problems.

Table 2 displays the time spent and the amount of each type 
of PA participants engaged in during 1 week. Only 14 (21%) 
of the participants met the mental health‑recommended PA 
guideline of 150  min of at least moderate‑intensity PA per 
week, proposed by the International Organization of Physical 
Therapists. Fifteen percent reported to have reached 37.6 min 
of vigorous PA/per week. Twenty‑one percent reported that 
they reached 335.2  min of total PA/per week. The mean 
duration of sedentary behavior was 388.14 min/day (6.4 h) and 
59% reported 388.14 min of sedentary behavior daily.

Difference in clinical measures of the depressive and 
schizophrenia groups

The depressive disorder group had lower levels of 
moderate and total PA and higher scores in psychological 
distress and perceived stress than the schizophrenia 
group (P < 0.05; P < 0.001). Although the depressive disorder 
group had a lower level of walking and vigorous PA than the 
schizophrenia group, this difference did not reach significance. 
The depressive disorder group had more complaints in total 
PSQI (P < 0.001) [Table 3].
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Correlations of physical activity, psychological 
distress, perceived stress, and sleep quality

Walking MET‑min/wk was negatively correlated with the use 
of sleep medication (r = −0.275). Moderate MET‑min/wk was 
negatively associated with subjective sleep quality (r = −0.241). 
Vigorous MET‑min/wk and total PA MET‑min/wk were 

negatively correlated with daytime dysfunction over the last 
month, respectively  (r = −0.290, r = −0.270). Psychological 
distress and perceived stress were positively correlated with 
subjective sleep quality, sleep duration, sleep disturbances, use of 
sleep medication, and daytime dysfunction over the last month, 
respectively (r = 0.632, r = 0.516; r = 0.465, r = 0.384; r = 0.585, 
r = 0.513; r = 0.366, r = 0.373; r = 0.618, r = 0.650) [Table 4].

Regression analysis
As summarized in Table  4, moderate MET‑min/wk and 

psychological distress emerged to contribute significantly 
as related factors of subjects’ subjective sleep quality 
(adjusted R2  =  0.39, P  <  0.001). Walking MET‑min/wk and 
psychological distress emerged as significant contributors to 
the use of sleep medication  (adjusted R2 = 0.24, P < 0.001). 
Vigorous MET‑min/wk, psychological distress, and perceived 
stress were significant related factors for daytime dysfunction 
over the last month (adjusted R2 = 0.42, P < 0.05). Psychological 
distress emerged as a significant contributor to sleep duration 
(adjusted R2  =  0.20, P  <  0.001) and sleep disturbances 
(adjusted R2 = 0.33, P < 0.001), respectively. Table 5 presents 
the details of beta‑weights of each contributing variable.

DISCUSSION

This was the first study to investigate PA, psychological 
distress, perceived stress, and sleep quality among individuals 
with mental illness. We found that different types of PA were 
negatively correlated with PSQI subdomains, including 
subjective quality, use of sleep medication, and daytime 
dysfunction over the previous month. These results were 
consistent with previous studies that people with mental illness 
who engaged in more PA reported improved sleep quality.21‑23

The depressive disorder group had significantly lower 
moderate MET‑min/wk and total PA MET‑min/wk than the 
schizophrenia group. Although the depressive disorder group had 
lower levels of walking and vigorous PA than the schizophrenia 
group, this difference did not reach significance. The depressive 
disorder group also had higher levels of psychological distress, 
perceived stress, and sleep disturbances than the schizophrenia 
group. A probable reason may be related to the core symptoms 
of major depressive disorder and dysthymia in which there 
is a presence of depressed mood, loss of interest or pleasure, 
and sleep disturbances.48 Although our participants of this 
study were stable medicated outpatients, people with major 
depressive disorder and dysthymia may still experience more 
distress, higher perceived stress, and more sleep disturbances 
than those with schizophrenia. In accordance, the depressive 
disorder group may lack the motivation to spend more time 
on PA because of these remitted depressive symptoms. 

Table 1: Demographic characteristics and clinical 
characteristics (n=67)

Mean±SD/n (%)

Age (years) 43.0±12.2

Education (years) 12.4±2.8

Onset of illness (average age) 29.2±12.2

Illness duration (years) 13.7±8.5

Gender

Male 31 (47)

Female 36 (53)

Occupation

Currently unemployed 56 (84)

Currently employed 11 (16)

Marital status

Single 46 (69)

Married 16 (24)

Widowed/divorced 5 (7)

K10 21.2±9.2

The PSS 33.2±10.1

The PSQI 11.0±4.3

Subjective sleep quality 1.5±0.9

Sleep latency 1.8±0.9

Sleep duration 1.0±1.1

Habitual sleep efficiency 0.2±0.5

Sleep disturbances 2.2±0.7

Use of sleep medication 2.3±1.0

Daytime dysfunction over the last month 1.7±0.9

Poor sleepers (total PSQI ≥5) 61 (91)
PSQI=Pittsburgh Sleep Quality Index; PSS=Perceived Stress Scale; 
K10=Kessler Psychological Distress Scale; SD=Standard deviation

Table 2: Characteristics of International Physical Activity 
Questionnaire (n=67)

Time (min/week) MET min/week n (%)

Walking physical activity 136.4±234.4 450.3±773.7 17 (26)

Moderate physical activity 161.2±335.0 645.0±1340.1 14 (21)

Vigorous physical activity 37.6±130.8 301.3±1046.6 10 (15)

Total physical activity 335.2±700.2 1396.6±3160.4 14 (21)

Sedentary behavior (min/day) 388.14±138.91 40 (59)
MET‑min/week=Metabolic equivalent task‑minutes per week
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Ruminative response is defined as self‑focused thoughts that 
view possible causes and consequences to be depressive and 

negative.49 Individuals with depression are likely to perceive 
more stress because of ruminative response compared to 

Table 4: Correlations of physical activity, psychological distress, perceived stress, and sleep quality of participants (n=67)
Variables Subjective 

sleep 
quality

Sleep 
latency

Sleep 
duration

Habitual 
sleep 

efficiency

Sleep 
disturbances

Use of 
sleep 

medication

Daytime 
dysfunction over 

the last month

Walking MET‑min/week 0.016 0.084 −0.064 −0.122 −0.015 −0.275* −0.147

Moderate MET‑min/week −0.241* −0.094 −0.170 −0.092 −0.063 −0.014 0.187

Vigorous MET‑min/week −0.139 −0.128 −0.111 −0.132 −0.191 0.116 −0.290*

Total physical activity MET‑min/week −0.185 −0.077 −0.159 −0.142 −0.118 0.128 −0.270*

Sedentary behavior (min/day) 0.117 −0.023 0.044 −0.078 0.122 −0.063 0.021

Psychological distress 0.632** 0.233 0.465** 0.093 0.585** 0.366** 0.618**

Perceived stress 0.516** 0.205 0.384** 0.077 0.513** 0.373* 0.650**
*P<0.05, **P<0.01. MET‑min/week=Metabolic equivalent task‑minutes per week

Table 3: Description of clinical measures of the two groups
Mean±SD P Cohen’s D

Schizophrenia group (n=46) MDD and dysthymia group (n=21)

Walking MET‑min/week 495.2±859.0 352.1±446.9 0.475 0.20

Moderate MET‑min/week 829.9±1567.7 240.0±381.2 0.020* 0.51

Vigorous MET‑min/week 408.0±1247.8 67.6±167.6 0.076 0.38

Total physical activity MET‑min/week 1726.3±2880.8 659.7±761.0 0.023* 0.50

Sedentary behavior (min/day) 374.72±108.25 417.55±189.72 0.245 0.27

K10 17.8±8.3 28.6±6.5 <0.001*** 1.44

The PSS 30.1±9.7 39.9±7.8 <0.001*** 1.11

Total PSQI 9.4±3.9 14.5±2.5 <0.001*** 1.55
*P<0.05,  ***P<0.001. MET‑min/week=Metabolic equivalent task‑minutes per week; PSQI=Pittsburgh Sleep Quality Index; MDD=Major depressive 
disorder; PSS=Perceived Stress Scale; K10=Kessler Psychological Distress Scale; SD=Standard deviation

Table 5: Stepwise regression predicting subdomains of Pittsburgh Sleep Quality Index from clinical measures (n=67)
Dependent variables Independent variables B t P

Subjective sleep quality Moderate MET‑min/week −0.24 −1.99 0.05*

Psychological distress 0.60 6.26 <0.001***

Overall model: R2=0.41, Adjusted R2=0.39

Sleep duration Psychological distress 0.46 4.23 <0.001***

Overall model: R2=0.21, Adjusted R2=0.20

Sleep disturbances Psychological distress 0.58 5.48 <0.001***

Overall model: R2=0.34, Adjusted R2=0.33

Use of sleep medication Walking MET‑min/week −0.27 2.30 0.02*

Psychological distress 0.44 4.08 <0.001***

Overall model: R2=0.26, Adjusted R2=0.24

Daytime dysfunction 
over the last month

Vigorous MET‑min/week −0.306 −2.492 0.01*

Psychological distress 0.58 5.82 <0.001***

Perceived stress 0.42 2.34 0.02*

Overall model: R2=0.44, Adjusted R2=0.42
*P<0.05, ***P<0.001. MET‑min/wk=Metabolic equivalent task‑minutes per week; PSQI=Pittsburgh Sleep Quality Index
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the schizophrenia group. Higher levels of rumination have 
been found to predict more severe depressive symptoms in 
depressed people as well as the onset of depressive symptoms 
in nondepressed people.50,51 The depressed group may feel that 
ruminative responses may inhibit the motivation to improve 
sleep quality through PA or exercise. Finally, due to the relative 
small sample size in the depression group, the clinical results 
of the comparison between the schizophrenia group and the 
depression group should be seen as preliminary and a larger 
sample is needed to confirm these comparisons.

Our results also showed that psychological distress 
influenced sleep subjective quality, sleep duration and sleep 
disturbances, use of sleep medication, and daytime dysfunction 
over the previous month. These findings were in accordance 
with studies on the general population that psychological 
distress interfered with sleep quality.25‑27 Higher perceived 
stress in this study was found to be associated with daytime 
dysfunction over the past month, which was consistent with 
previous studies.37,38 Several studies showed the overreaction 
of the cerebral immune system  (increased microglia or 
macrophage activities) in the brains of depressed suicides.52,53 
Therefore, increasing PA can have a positive biological impact 
on the symptoms of depression.

In the present study, only 14 (21%) of our participants met 
the public health‑recommended PA guideline of having 150 min 
of at least moderate‑intensity PA per week. Similarly, the results 
by Faulkner et al.20 showed that only a minority of people with 
schizophrenia participated in 150 min of PA per week. PA has 
been recommended for the improvement of sleep quality in 
the general population.54,55 Specific components of sleep are 
enhanced by regular PA and have beneficial effects on sleep 
quality. Professional staff could offer psycho‑education to allow 
patients to understand the benefits of PA on sleep improvement. 
Previous studies demonstrated that PA may improve 
neuropsychological performance and subjective sleep quality 
in older healthy adults.56 Exercise is significantly associated 
with decreased nonrapid eye movement (REM) Stage N1 (very 
light sleep) and with increased REM sleep, sleep continuity, and 
sleep efficiency which contributes to the effect of PA on sleep.57

Most of our participants (87%) received sleep medication 
and 91% of them had PSQI  ≥5, which was suggestive of 
sleep problems. Although these participants received sleep 
medication, they still experienced more sleep disturbances. 
In addition to hypnotic medication, they may require a 
constellation of strategies involving proper sleep habits and 
lifestyle management, and cognitive‑behavioral interventions 
to improve sleep quality.

This study has some methodological limitations. First, people 
with mental illness may experience difficulties in properly 
identifying the frequency, duration, quality of PA, and sleep. Thus, 

self‑reported physical and sleep quality activity may hinder how 
participants report their experiences. Second, this study included 
patients with stable symptoms and chronic illnesses. Therefore, 
careful attention is needed to the interpretation of our findings 
toward the population with schizophrenia, major depressive 
disorder, and dysthymia. Third, this study was a cross‑sectional 
study, which may not yield the causal relationships between 
variables. Thus, gaining a longitudinal, larger sample and healthy 
participants as control groups may allow for investigators to probe 
at the association between PA, psychological distress, perceived 
stress, and sleep quality. In addition, participants received regular 
psychotropic medications in this study which may have various 
side effects that can impact sleep quality.58

Despite the current limitations, the study provides preliminary 
data regarding PA levels, psychological distress, perceived 
stress, and sleep quality in people with mental illness. Different 
types of PA, psychological distress, and perceived stress were 
associated with good sleep quality in people with mental 
illness. Practitioners could offer psycho‑education programs 
and behavioral sleep interventions, including an active lifestyle 
and behavior strategies for sleep quality  (e.g.,  regular waking 
and habit and sleep times).21 In addition, engaging in a biweekly 
physical exercise program (strength training and cardiovascular 
fitness exercise indoors) could also reduce sleep problems.22

CONCLUSION

Physical activity, psychological distress, and perceived 
stress could have impact on different aspects of sleep quality.

Acknowledgment
This study was supported by the Zuoying Branch of 

Kaohsiung Armed Forces General Hospital, Kaohsiung, 
Taiwan (ZBH107‑22). We thank all the participants for their 
participation and time.

Declaration of patient consent
The authors certify that they have obtained all appropriate 

patient consent forms. In the form, the patients have given 
their consent for their images and other clinical information 
to be reported in the journal. The patients understand that their 
names and initials will not be published and due efforts will 
be made to conceal their identity, but anonymity cannot be 
guarantee.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.



265

Shu Ping Chuang, et al.

REFERENCES

1.	 World Health Organization. International Classification 
of Diseases. 10th ed. Geneva, Switzerland: World Health 
Organisation; 1992.

2.	 McCall WV. Psychiatric perspective on insomnia. J Clin 
Psychiatry 2001;62:27‑32.

3.	 Ancoli‑Israel S. The impact and prevalence of chronic 
insomnia and other sleep disturbances associated with 
chronic illness. Am J Manag Care 2006;12:S221‑9.

4.	 Waters  F, Faulkner  D, Naik  N, Rock  D. Effects of 
polypharmacy on sleep in psychiatric inpatients. 
Schizophr Res 2012;139:225‑8.

5.	 Reeve S, Sheaves B, Freeman D. Sleep disorders in early 
psychosis: Incidence, severity, and association with 
clinical symptoms. Schizophr Bull 2019;45:287‑95.

6.	 Lentino CV, Purvis DL, Murphy KJ, Deuster PA. Sleep 
as a component of the performance triad: The importance 
of sleep in a military population. US Army Med Dep J 
2013;98‑108.

7.	 Štefan L, Sporiš G, Kristiˇcevi×c T, Knjaz D. Associations 
between sleep quality and its domains and insufficient 
physical activity in a large sample of Croatian young adults: 
A cross‑sectional study. BMJ Open 2018;8:e021902.

8.	 Brand  S, Gerber  M, Beck  J, Hatzinger  M, Puhse  U, 
Holsboer‑Trachler  E. Exercising, sleep‑EEG patterns, 
and psychological functioning are related among 
adolescents. World J Biol Psychiatry 2010;11:29‑140.

9.	 Reid KJ, Baron KG, Lu B, Naylor E, Wolfe L, Zee PC. 
Aerobic exercise improves self‑reported sleep and 
quality of life in older adults with insomnia. Sleep Med 
2010;11:934‑40.

10.	 Hartescu I, Morgan K, Stevinson CD. Increased physical 
activity improves sleep and mood outcomes in inactive 
people with insomnia: A  randomized controlled trial. 
J Sleep Res 2015;24:526‑34.

11.	 Lederman O, Ward PB, Firth J, Maloney C, Carney R, 
Vancampfort D, et al. Does exercise improve sleep quality 
in individuals with mental illness? A systematic review 
and meta‑analysis. J Psychiatr Res 2019;109:96‑106.

12.	 Brand  S, Kalak  N, Gerber  M, Kirov  R, Pühse U, 
Holsboer‑Trachsler E. High self‑perceived exercise exertion 
before bedtime is associated with greater objectively 
assessed sleep efficiency. Sleep Med 2014;15:1031‑6.

13.	 Buman  MP, Phillips  BA, Youngstedt  SD, Kline  CE, 
Hirshkowitz M. Does nighttime exercise really disturb 
sleep? Results from the 2013 National Sleep Foundation 
Sleep in America Poll. Sleep Med 2014;15:755‑61.

14.	 Richardson  CR, Faulkner  G, Mcdevitt  J, Skrinar  GS, 
Hutchinson DS, Piette JD. Integrating physical activity 
into mental health services for persons with serious 
mental illness. Psychiatr Serv 2005;56:324‑31.

15.	 Australian Institute of Health and Welfare; 2010. When 
Musculoskeletal Conditions and Mental Disorders 
Occur Together. Available from: https://www.aihw.gov.
au/publication‑detail/?id=6442468392.  [Last accessed 
on 2011 May 16].

16.	 Bonsaksen T, Lerdal A. Relationships between physical 
activity, symptoms and quality of life among inpatients 
with mental illness. Br J Occup Ther 2012;75:69‑75.

17.	 Northey  A, Barnett  F. Physical health parameters: 
Comparison of people with mental illness with the 
general population. Br J Occup Ther 2012;75:100‑5.

18.	 Stubbs B, Firth J, Berry A, Schuch FB, Rosenbaum S, 
Gaughran  F, et  al. How much physical activity do 
people with schizophrenia engage in? A systematic 
review, comparative meta‑analysis and meta‑regression. 
Schizophr Res 2016;176:431‑40.

19.	 Stubbs  B, Williams  J, Gaughran  F, Craig  T. How 
sedentary are people with psychosis? A systematic review 
and meta‑analysis. Schizophr Res 2016;171:103‑9.

20.	 Faulkner  G, Cohn  T, Remington  G. Validation of a 
physical activity assessment tool for individuals with 
schizophrenia. Schizophr Res 2006;82:225‑31.

21.	 Costa R, Bastos T, Probst M, Seabra A. Sleep quality in 
patients with schizophrenia: The relevance of physical 
activity. Ment Health Phys Act 2018;14:140‑5.

22.	 Lalande  D, Thériault L, Kalinova É, Fortin  A, 
Leone  M. The effect of exercise on sleep quality and 
psychological, physiological, and biological correlates 
in patients with schizophrenia: A pilot study. Schizophr 
Res 2016;171:235‑6.

23.	 Rethorst CD, Sunderajan P, Greer TL, Grannemann BD, 
Nakonezny  PA, Carmody  TJ, et  al. Does exercise 
improve self‑reported sleep quality in non‑remitted major 
depressive disorder? Psychol Med 2013;43:699‑709.

24.	 Waite  F, Myers  E, Harvey AG, Espie  CA, Startup  H, 
Sheaves B, et al. Treating sleep problems in patients with 
schizophrenia. Behav Cogn Psychother 2016;44:273‑87.

25.	 Felder JN, Laraia B, Coleman‑Phox K, Bush N, Suresh M, 
Thomas  M, et  al. Poor Sleep Quality, Psychological 
Distress, and the buffering effect of mindfulness training 
during pregnancy. Behav Sleep Med 2018;16:611‑24.

26.	 Seun‑Fadipe  CT, Mosaku  KS. Sleep quality and 
psychological distress among undergraduate students of 
a Nigerian university. Sleep Health 2017;3:190‑4.

27.	 Rezaei  M, Khormali  M, Akbarpour  S, 
Sadeghniiat‑Hagighi  K, Shamsipour  M. Sleep quality 
andits association with psychological distress and sleep 
hygiene: A  cross‑sectional study among pre‑clinical 
medical students. Sleep Sci 2018;11:274‑80.

28.	 Wheaton  B. The twain meet: Distress, disorder 
and the continuing conundrum of categories 
(comment on Horwitz). Health (London) 2007;11:303‑19.



266

Psychological factors of sleep in mental illness

29.	 Benzeval  M, Judge  K. Income and health: The time 
dimension. Soc Sci Med 2001;52:1371‑90.

30.	 Hamer  M, Molloy  GJ, Stamatakis  E. Psychological 
distress as a risk factor for cardiovascular events: 
Pathophysiological and behavioral mechanisms. J Am 
Coll Cardiol 2008;52:2156‑62.

31.	 Russ TC, Stamatakis E, Hamer M, Starr JM, Kivimäki M, 
Batty  GD. Association between psychological distress 
and mortality: Individual participant pooled analysis of 
10 prospective cohort studies. BMJ 2012;345:e4933.

32.	 Chiu  M, Lebenbaum  M, Cheng  J, de Oliveira  C, 
Kurdyak  P. The direct healthcare costs associated 
with psychological distress and major depression: 
A  population‑based cohort study in Ontario, Canada. 
PLoS One 2017;12:e0184268.

33.	 Phillips MR. Is distress a symptom of mental disorders, 
a marker of impairment, both or neither? World 
Psychiatry 2009;8:91‑2.

34.	 Kashani  M, Eliasson  A, Vernalis  M. Perceived stress 
correlates with disturbed sleep: A link connecting stress 
and cardiovascular disease. Stress 2012;15:45‑51.

35.	 Brand  S, Gerber  M, Pühse U, Holsboer‑Trachster  E. 
Depression, hypomania, and dysfunctional sleep‑related 
cognitions as mediators between stress and insomnia: 
The best advice is not always found on the pillow. Int J 
Stress Manag 2010;17:114‑34.

36.	 Taylor  ND, Fireman  GD, Levin  R. Trait hostility, 
perceived stress, and sleep quality in a sample of normal 
sleepers. Sleep Disord 2013;2013:735812.

37.	 Sawah MA, Ruffi N, Rimawi M, Concerto C, Aguglia E, 
Chusid E, et al. Perceived stress and coffee and energy 
drink consumption predict poor sleep quality in podiatric 
medical students a cross‑sectional study. J Am Podiatr 
Med Assoc 2015;105:429‑34.

38.	 Kim H, Jeong G, Park YK, Kang SW. Sleep quality and 
nutritional intake in subjects with sleep issues according 
to perceived stress levels. J Lifestyle Med 2018;8:42‑9.

39.	 American Psychiatric Association. Diagnostic and 
Statistical Manual of Mental Disorders. 5th ed. America: 
American Psychiatric Association; 2013.

40.	 Bassett DR Jr. International physical activity 
questionnaire: 12‑country reliability and validity. Med 
Sci Sports Exerc 2003;35:1396.

41.	 Craig  CL, Marshall  AL, Sjöström M, Bauman  AE, 
Booth ML, Ainsworth BE, et al. International physical 
activity questionnaire: 12‑country reliability and 
validity. Med Sci Sports Exerc 2003;35:1381‑95.

42.	 Andrews G, Slade T. Interpreting scores on the Kessler 
Psychological Distress Scale (K10). Aust N Z J Public 
Health 2001;25:494‑7.

43.	 Kessler RC, Andrews G, Colpe LJ, Hiripi E, Mroczek DK, 
Normand  SL, et  al. Short screening scales to monitor 

population prevalences and trends in non‑specific 
psychological distress. Psychol Med 2002;32:959‑76.

44.	 The Kessler‑10 (K10). Funded by Mental Health and 
Drug and Alcohol Office  (MHDAO) and Developed 
by the Transcultural Mental Health Centre; 2017. 
Available from: https://www. dhi.health.nsw.gov.au/
tmhc/k10. [Last accessed on 2017 Sep 28].

45.	 Leung DY, Lam TH, Chan SS. Three versions of perceived 
stress scale: Validation in a sample of Chinese cardiac 
patients who smoke. BMC Public Health 2010;10:513.

46.	 Buysse  DJ, Reynolds CF 3rd, Monk  TH, Berman  SR, 
Kupfer DJ. The Pittsburgh Sleep Quality Index: A new 
instrument for psychiatric practice and research. 
Psychiatry Res 1989;28:193‑213.

47.	 Tsai  PS, Wang  SY, Wang  MY, Su  CT, Yang  TT, 
Huang CJ, et al. Psychometric evaluation of the Chinese 
version of the Pittsburgh Sleep Quality Index (CPSQI) 
in primary insomnia and control subjects. Qual Life Res 
2005;14:1943‑52.

48.	 Kennedy  SH. Core symptoms of major depressive 
disorder: relevance to diagnosis and treatment. 
Dialogues Clin Neurosci 2008;10:271‑7.

49.	 Whitmer AJ, Gotlib IH. An attentional scope model of 
rumination. Psychol Bull 2013;139:1036‑61.

50.	 Kuehner C, Weber I. Responses to depression in unipolar 
depressed patients: An investigation of Nolen‑Hoeksema’s 
response styles theory. Psychol Med 1999;29:1323‑33.

51.	 Nolen‑Hoeksema S, Wisco BE, Lyubomirsky S. Rethinking 
rumination. Perspect Psychol Sci 2008;3:400‑24.

52.	 Torres‑Platas  S, Cruceanua  C, Chen  GG, Turecki  G, 
Mechawar N. Evidence for increased microglial priming 
and macrophage recruitment in the dorsal anterior 
cingulate white matter of depressed suicides. Brain 
Behav Immun 2014;42:50‑9.

53.	 Schnieder  TP, Trencevska  I, Rosoklija  G, Stankov  A, 
Mann JJ, Smiley J, et al. Microglia of prefrontal white matter 
in suicide. J Neuropathol Exp Neurol 2014;73:880‑90.

54.	 Chennaoui  M, Arnal  PJ, Sauvet  F, Leger  D. Sleep and 
exercise: A reciprocal issue? Sleep Med Rev 2015;20:59‑72.

55.	 Kredlow MA, Capozzoli MC, Hearon BA, Calkins AW, 
Otto  MW. The effects of physical activity on sleep: 
A meta‑analytic review. J Behav Med 2015;38:427‑49.

56.	 Benloucif  S, Orbeta  L, Ortiz  R, Janssen  I, Finkel  SI, 
Bleiberg J, et al. Morning or evening activity improves 
neuropsychological performance and subjective sleep 
quality in older adults. Sleep 2004;27:1542‑51.

57.	 Mendelson  M, Borowik  A, Michallet  AS, Perrin  C, 
Monneret D, Faure P, et al. Sleep quality, sleep duration 
and physical activity in obese adolescents: Effects of 
exercise training. Pediatr Obes 2006;11:26‑32.

58.	 Doghramji  K, Jangro  WC. Adverse effects of 
psychotropic medications on sleep. Psychiatr Clin North 
Am 2016;39:487‑502.


	JMEDSCI_Nov_Dec_2022_Cover_Web.pdf
	1: 8.5" x 11"




