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Abstract 
The purpose of this study was to analyze the effects of lifestyle on sleep quali-
ty in young Japanese adults. A cross-sectional study was conducted on the 
web. We analyzed 637 eligible subjects (316 men and 321 women) aged 20 - 
29 years. Information on diet and individual lifestyle characteristics, includ-
ing sleep quality, which was assessed using the Pittsburgh Sleep Quality Index 
Japanese version (PSQI-J). Results were obtained by participants completing 
an online questionnaire. The participants were divided into two groups based 
on whether they were students (“student group”) or not (“not student 
group”). The participants with a PSQI-J global score of 6 or higher were eva-
luated as low-sleep-quality. Logistic regression analyses were performed to 
evaluate associations of lifestyle habits with low-sleep-quality. Logistic regres-
sion analyses were applied for “student group” and “not student group”. The 
results showed that days of eating out at dinner (OR: 1.11, CI: 1.00 - 1.22) and 
skipping dinner (OR: 1.21, CI: 1.05 - 1.42) were significant and independent 
predictors for low-sleep-quality among the “not student group”. There were 
no significant and independent predictors for low-sleep-quality among “stu-
dent group”. Our results suggested that excessive intake by eating out and de-
ficient intake by skipping dinner might lead to a high PSQI-J score. It is ne-
cessary for young people to receive education on the importance of cooking 
their own meals for traditional and daytime eating. The implication of this 
study lies in the fact that we have analyzed the effects of lifestyle habits on 
quality of sleep.  
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1. Introduction 

Recently, the prevalence of short sleep duration has been increasing. 12% of US 
adults had reported sleep of <6 h in 1998 [1]. However, during 2007-2010, up to 
37.3% of US adults reported sleeping for 6 h or less [2]. According to a survey in 
Japan, the estimated rate of people sleeping for <7 hours was 31.8% [3]. 

Chen et al. highlighted how young adults who slept for <7 h overnight were 
more likely to report low health-related quality of life than those sleeping for ≥7 
h overnight [4]. Previous studies have suggested that people with insufficient 
sleep syndrome have significantly higher depression scores than healthy sleepers, 
and that sleep problems are strongly associated with suicidal ideation and beha-
vior [5] [6] [7] [8]. 

Several studies have been conducted to analyze factors which influence sleep. 
Skipping breakfast and excessive intake of staple foods at lunch and dinner are 
known to be associated with poor sleep-wake regularity [9]. In addition, other 
previous studies have suggested that sleep problems are associated with drinking 
[10], smoking [11], and exercise habit [12]. These are modifiable and common 
habits among students and others. 

Our previous study was conducted to analyze the effects of eating out or skip-
ping meals on the quality or quantity of sleep [13]. It suggested that excessive 
intake by eating out more than twice a week might lead to short sleep duration 
and high PSQI-J score [13]. The present study was conducted to analyze the ef-
fects of lifestyle on sleep quality in young Japanese adults. 

2. Materials and Methods 
2.1. Study Design and Participants 

A cross-sectional study was conducted on the web in February 2017. Participants 
were recruited from a database that is administered by a Japanese private com-
pany specializing in questionnaire research. An online survey that was developed 
by a survey company, targeted individuals aged 20 - 29 years without serious 
disease. Informed consent was obtained from all participants prior to enroll-
ment. All 800 participants who accessed the survey web page responded to the 
questionnaire. 

Exclusion criteria were: 1) spends excessive hours in bed (≥16 h/day [n = 65]) 
and 2) responded with invalid answers to questionnaire items (e.g., selecting the 
same number on every question [n = 49]); responded with answers that were 
inconsistent with those of other questions (n = 49). Finally, 637 participants (316 
men and 321 women) were analyzed in this study. 

2.2. Questionnaire 

The questionnaire used in the present study consisted of three sections. Section 1 
collected basic information on respondents, including age, sex, residential ad-
dress, occupation, marriage status, and family structure. Section 2 comprised 
questions on lifestyle habit. Questions on diet were including frequency of skip-
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ping meals (breakfast, lunch, and dinner) per week. The survey respondents 
were also asked to provide average frequencies of visiting limited-service restau-
rants and full-service restaurants (breakfast, lunch, and dinner) per week. Other 
questions were comprised questions on days of exercise per week, current 
drinking and smoking (yes/no). Section 3 examined sleep quality, which was as-
sessed by the Pittsburgh Sleep Quality Index Japanese version (PSQI-J) [14]. 

2.3. Statistical Analysis 

The participants were divided into two groups based on whether they were stu-
dents (“student group”) or not (“not student group”). The cut-off point used was 
a 5.5 point in the PSQI-J global score because of its high sensitivity and specific-
ity for primary insomnia 14. The participants with PSQI-J global score of 6 or 
higher were evaluated as low-sleep-quality. 

Differences in diet and regular exercise between the participants evaluated as 
low sleep quality and others were analyzed by the Mann-Whitney U test. Differ-
ences in current drinking and smoking between the participants evaluated as 
low-sleep-quality and others were analyzed by the Fisher’s exact test. The associ-
ation of lifestyle habits, which were observed significant differences in the two 
groups’ analysis, with low-sleep-quality prevalence, was investigated by logistic 
regression analysis. Kendall’s tau coefficient was used to measure the ordinal as-
sociation between each explanatory variable. Categorical variables were con-
verted into dummy variables in logistic regression analyses. Logistic regression 
analyses were applied for “student group” and “not student group”.  

The R software package (version 3.4.1, 2017, The R Foundation for Statistical 
Computing) was used for all statistical analyses. All p values are two-tailed and 
those less than 0.05 were considered statistically significant. 

3. Results 

The basic characteristics of the participants included this study are shown in 
Table 1. Of these, 120 young adult participants were students, and 517 adult 
participants were not students. Significant differences were observed in age (p < 
0.001), sex (p = 0.004), occupation (p < 0.001), marriage status (p < 0.001) and 
sleep duration (p = 0.016) between “student group” and “not student group”. 

There were significant differences in lifestyle habits between the participants 
evaluated as low-sleep-quality and others in the subjects with “student group” 
and “not student group”. In “not student group”, significant differences were 
evident in days of skipping dinner (p = 0.038), eating out at morning (p = 0.016) 
and dinner (p = 0.003) (Table 2). In “student group”, significant differences 
were evident in days of exercise (p = 0.032) and skipping breakfast per week (p = 
0.022) (Table 3). For the results obtained from measuring the ordinal associa-
tion between these lifestyle habits, all values for the correlation coefficient were 
0.02 to 0.35. The association of these lifestyle habits with low-sleep-quality was 
investigated by logistic regression analysis. As shown in Table 4, days of eating  
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Table 1. Baseline characteristics of the study subjects. 

 Student group Not student group p-value 

N 120 517 
 

Age (years) † 22.0 (20.0 - 23.0) 27.0 (25.0 - 28.0) <0.001 § 

Sex ‡ 
   

Male 74 (61.7) 242 (46.8) 
 

Female 46 (38.3) 275 (53.2) 0.004 ¶ 

Occupation ‡ 
   

Full-time employee 0 (0) 279 (54.0) 
 

Part time employee 0 (0) 85 (16.4) 
 

Self-employed 0 (0) 23 (4.4) 
 

Homemaker 0 (0) 73 (14.1) 
 

Student 120 (100) 0 (0.0) 
 

Unemployed 0 (0) 57 (11.0) <0.001 ¶ 

Marriage status ‡ 
   

Married 2 (1.7) 152 (29.4) 
 

Unmarried 110 (91.7) 317 (61.3) 
 

Divorced or widowed 8 (6.7) 48 (9.3) <0.001 ¶ 

Days of exercise per week (days) † 1.0 (1.0 - 2.0) 0.0 (0.0 - 2.0) 0.243 § 

Current drinking ‡ 
   

Yes 57 (47.5) 233 (45.1) 
 

No 63 (52.5) 284 (54.9) 0.684 ¶ 

Current smoking ‡ 
   

Yes 12 (10.0) 67 (13.0) 
 

No 108 (90.0) 450 (87.0) 0.444 ¶ 

Sleep duration (hours) † 7.0 (6.0 - 8.0) 6.8 (6.0 - 7.1) 0.016 § 

PSQI-J score† 4.0 (3.0 - 7.0) 5.0 (3.0 - 7.0) 0.261 § 

†: median (IQR); ‡: n (percentage). Due to rounding, percentages may not total 100%; §: p-values deter-
mined by using Mann-Whitney U test; ¶: p-values determined by using Fisher’s exact test. 

 
Table 2. Differences in lifestyle habits between the participants evaluated as low-sleep-quality 
and others in the subjects with “not student group”. 

 

With 
low-sleep-quality 

Without 
low-sleep-quality p-value 

n = 196 n = 321 

Sleep duration (hours) † 6.1 (6, 5 - 7) 7.0 (7, 6 - 8) <0.0001 § 

PSQI-J score † 8.3 (7.5, 7 - 10) 3.3 (3, 2 - 4) <0.0001 § 

Days of skipping breakfast (days/week) † 1.7 (0, 0 - 3) 1.6 (0, 0 - 2) 0.293 § 

Days of skipping lunch (days/week) † 0.9 (0, 0 - 0) 0.7 (0, 0 - 0) 0.252 § 

Days of skipping dinner (days/week) † 0.5 (0, 0 - 0) 0.2 (0, 0 - 0) 0.038 § 

Days of eating out at morning (days/week) † 1.2 (0, 0 - 2) 0.8 (0, 0 - 1) 0.016 § 

Days of eating out at lunch (days/week) † 2.4 (2, 0 - 5) 2.4 (1, 0 - 5) 0.443 § 

Days of eating out at dinner (days/week) † 1.8 (1, 0 - 3) 1.4 (0, 0 - 2) 0.003 § 

Days of exercise per week (days/week) † 1.5 (0, 0 - 3) 1.2 (0, 0 - 2) 0.225 § 
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Continued 

Current drinking ‡ 
   

Yes 86 147 
 

No 110 174 0.716 ¶ 

Current smoking ‡ 
   

Yes 31 36 
 

No 165 285 0.139 ¶ 

†: mean (median, IQR); ‡: n; §: p-values determined by using Mann-Whitney U test; ¶: p-values deter-
mined by using Fisher’s exact test. 

 
Table 3. Differences in lifestyle habits between the participants evaluated as low-sleep-quality 
and others in the subjects with “student group”. 

 

With 
low-sleep-quality 

Without 
low-sleep-quality p-value 

n = 44 n = 76 

Sleep duration (hours) † 6.2 (6, 5.4 - 7) 7.3 (7, 7 - 8) <0.0001 § 

PSQI-J score † 8.2 (8, 6.8 - 9) 3.0 (3, 2 - 4) <0.0001 § 

Days of skipping breakfast (days/week) † 2.8 (2, 0 - 6) 1.7 (0, 0 - 3) 0.022 § 

Days of skipping lunch (days/week) † 0.8 (0, 0 - 0.3) 0.8 (0, 0 - 0) 0.594 § 

Days of skipping dinner (days/week) † 0.6 (0, 0 - 0) 0.6 (0, 0 - 0) 0.44 § 

Days of eating out at morning (days/week) † 0.9 (0, 0 - 0.3) 1.1 (0, 0 - 1) 0.466 § 

Days of eating out at lunch (days/week) † 3.0 (3, 0 - 5) 3.1 (3, 1 - 5) 0.77 § 

Days of eating out at dinner (days/week) † 2.0 (1, 0 - 3) 1.6 (0, 0 - 3) 0.197 § 

Days of exercise per week (days/week) † 0.7 (0, 0 - 1) 1.2 (0, 0 - 2) 0.032 § 

Current drinking ‡ 
   

Yes 23 34 
 

No 21 42 0.453 ¶ 

Current smoking ‡ 
   

Yes 6 6 
 

No 38 70 0.353 ¶ 

†: mean (median, IQR); ‡: n; §: p-values determined by using Mann-Whitney U test; ¶: p-values deter-
mined by using Fisher’s exact test. 

 
Table 4. Odds ratios of lifestyle factors for high PSQI-J score among “not student group”. 

 
OR 95% CI p-value 

Days of eating out at morning 1.07 0.96 - 1.18 0.228 

Days of eating out at dinner 1.11 1.00 - 1.22 0.041 

Days of skipping dinner 1.21 1.05 - 1.42 0.012 

p-values determined by using logistic regression analysis. 

 
out at dinner (OR: 1.11, CI: 1.00 - 1.22) and skipping dinner (OR: 1.21, CI: 1.05 - 
1.42) were significant and independent predictors for low-sleep-quality among 
“not student group”. As shown in Table 5, there were no significant and inde-
pendent predictors for low-sleep-quality among “student group”. 
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Table 5. Odds ratios of lifestyle factors for high PSQI-J score among “student group”. 

 
OR 95% CI p-value 

Days of skipping breakfast 1.14 0.99 - 1.32 0.064 

Days of exercise per week 0.82 0.61 - 1.06 0.161 

p-values determined by using logistic regression analysis. 

4. Discussion 

In this study, the relationship between lifestyle habits (i.e., diet, regular exercise, 
current drinking and smoking) and quality of sleep was quantitatively evaluated 
based on a questionnaire survey. 

Among adults who were not students, frequency of eating out at dinner was 
significant and independent predictor for high PSQI-J score. Nguyen and Powell 
showed that both fast-food and full-service restaurant food consumption among 
adults were associated with significant increases in energy, sugar, and saturated 
fat [15]. Further, according to other research, excessive intake of staple foods at 
lunch and dinner may be associated with poor sleep-wake regularity [9]. Given 
the findings of these previous studies and those of the current study, we consi-
dered excessive intake by eating out may lead to high PSQI-J score. In contrast, 
frequency of skipping dinner was also significant and independent predictor for 
high PSQI-J score. Kant and Graubard observed that short sleepers reported less 
breakfast and dinner consumption, and more frequent snacking [16]. So, we 
considered that deficient intake by skipping dinner may lead to high PSQI-J 
score. We think that it is necessary for young people to receive education on the 
importance of cooking their own meals for traditional and daytime eating. 
However, eating out could be due to having less time in the day to prepare 
meals, coinciding with increased stress and anxiety. This in turn also impacts 
sleep quality. Nguyen and Powell also showed that the effects of fast-food res-
taurant consumption were significantly larger for young (aged 20 - 34 years) 
compared with older adults [15]. It is also necessary to pay attention to dietary 
habits so that daily total energy intake is not increased by eating out. 

Among students, significant differences were evident in frequencies of exer-
cise and skipping breakfast per week between the participants evaluated as hav-
ing insomnia and others. According to advanced research by Wang et al., regular 
exercise less than three times a week and skipping breakfast were associated with 
poor sleep quality [17]. Our findings did not contradict this report. But there 
were no significant and independent predictors for a high PSQI-J score. We 
think that a larger scale research will be needed. 

The implication of this study lies in the fact that we analyzed the effects of 
lifestyle habits on quality of sleep. We assessed sleep quality by PSQI-J which 
could be quantitatively evaluated. And we used a cut-off point of 5.5 in the 
PSQI-J global score. Doi et al. showed that this cut-off point provided high esti-
mations of sensitivity and specificity for primary insomnia, major depression, 
generalized anxiety disorder, and schizophrenia [14]. Therefore, we consider 
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that our results showed relationship of lifestyle habits with not only sleep quality 
but also these psychiatric disorders. 

However, this study also has several limitations. First, due to the nature of the 
cross-sectional study design, causal relationships between lifestyle habits and 
sleep quality should be interpreted with caution. Second, information on lifestyle 
habits and sleep quality was subjective, and can be considered as lacking objec-
tivity. Further interventional studies by objective assessment of lifestyle habits 
and sleep quality will be needed. Our results show that days of eating out at din-
ner and skip-ping dinner were significant and independent predictors for 
low-sleep-quality among adults who were not student. Further studies between 
working time and diet habits will also be needed. 

5. Conclusion 

The present study was conducted to analyze the effects of lifestyle habits on sleep 
quality in young Japanese adults. Among adults who were not students, fre-
quency of eating out at dinner and skipping dinner were significant and inde-
pendent predictors for high PSQI-J score.  
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