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Abstract

The purpose of this study was to analyze the effects of eating out or skipping
meals on the quality or quantity of sleep in young Japanese adults. We ana-
lyzed 584 eligible subjects (283 men and 301 women) aged 20 - 29 years. In-
formation on diet and individual lifestyle characteristics, including sleep qual-
ity, which was assessed by the Pittsburgh Sleep Quality Index Japanese version
(PSQI-J), were obtained by participants completing an online questionnaire.
Kendall’s tau coefficient was used to measure the ordinal association between
diet and sleep quality. The Mann-Whitney U test was performed to evaluate
differences in sleep quality by frequency of eating out and frequency of skip-
ping meals. The results revealed a significant difference in sleep duration and
PSQI-J score between people who eat out >2 times a week (“high restaurants
group”) and those who do not (“low restaurants group”). Furthermore, whe-
reas the mean sleep duration in the “high restaurants group” was 6.59 hours,
the mean sleep duration in the “low restaurants group” was 6.90 hours (p =
0.007). The PSQI-J score was significantly higher in the “high restaurants
group” than in the “low restaurants group” (4.91 versus 4.37, p = 0.006). Signif-
icant differences were also evident in the test’s component scores: C2, C3, and
C7. No significant difference was found in sleep duration and PSQI-J score be-
tween the groups in terms of frequency of skipping meals (breakfast, lunch, and
dinner). Our results suggested that excessive intake by eating out more than
twice a week may lead to short sleep duration and high PSQI-]J score.
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1. Introduction

Although the functions of sleep are yet to be fully determined, it has been sug-
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gested that the most important ones are the conservation of energy and restora-
tion of body functions [1]. Qualitatively good and sufficient sleep is crucial for
performing several daily life activities [1]. However, the prevalence of short sleep
duration has been increasing recently. The weighted prevalence of self-reported
short sleep duration, defined as <6 h per day, among US civilian employed
workers between 1985 and 1990, was 24.2% [2]. Furthermore, in a combined
sample obtained from 2004 to 2007, 29.9% of workers reported short sleep dura-
tion [2].

Chen et al highlight how young adults who sleep <7 h overnight are more
likely to report low health-related quality of life than those sleeping =7 h over-
night [3]. 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 behavior
(4] [5] [6].

Yoshitaka et al. conducted a questionnaire survey completed by 4450 Japanese
subjects aged 20 - 29 years. Up to 48.5% of participants (53.6% males and 43.8%
females) reported sleeping for <7 hours [7]. In Japan, among those aged 20 - 29
years, suicide is the most often reported cause of death [8]. It is therefore worth
considering the effects of short sleep duration on mental health to ameliorate
sleep behavior among young adults.

Skipping breakfast, and excessive intake of staple foods at lunch and dinner
are known to be associated with poor sleep-wake regularity [1]. However, ac-
cording to advanced research by Nguyen et al, fast-food and full-service restau-
rant consumption were associated with an increase in daily total energy intakes
of 813.75 kJ (194.49 kcal) and 858.04 kJ (205.21 kcal), respectively [9].

With this knowledge, eating out as well as skipping meals may be factors asso-
ciated with poor sleep behavior. The present study was conducted to analyze the
effects of eating out or skipping meals on the quality or quantity of sleep in

young Japanese adults.

2. Materials and Methods
2.1. Study Design and Participants

Participants were recruited from a database that is administered by a Japanese
private company 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 enrollment. All 800 participants who accessed the survey web page re-
sponded to the questionnaire.

Exclusion criteria were: 1) spends excessive hours in bed (=16 h/day [n = 67]);
2) responded with invalid answers to questionnaire items (e.g., selecting the
same number on every question [n = 60]); responded with answers that were
inconsistent with those of other questions (n = 19); and 3) takes any sleeping
medication (n = 60). Finally, 584 participants (283 men and 301 women) were
analyzed in this study.
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2.2. Questionnaire

The questionnaire used in the present study consisted of three sections. Sec-
tion 1 collected basic information on respondents, including age, sex, residen-
tial address, occupation, marriage status, and family structure. Section 2 com-
prised questions on diet, including questions on frequency of skipping meals
(breakfast, lunch, and dinner) per week. The survey respondents were also
asked to provide average frequencies of visiting limited-service restaurants and
full-service restaurants per week. Section 3 examined sleep quality, which was as-
sessed by the Pittsburgh Sleep Quality Index Japanese version (PSQI-J). The
PSQI-] comprises self-rated items from which seven component scores (subscale
scores ranging from 0 to 3) are generated: sleep quality (C1); sleep latency (C2);
sleep duration (C3); sleep efficiency (C4); sleep disturbance (C5); hypnotics medi-
cation use (C6); and daytime dysfunction (C7). The sum of these seven compo-
nent scores yields one global score, ie., subjective sleep quality (range, 0 - 21) [10].

2.3. Statistical Analysis

First, Fisher’s exact test was performed to test the equality of distributions of
sleeping times among the categories of age, sex, occupation, marriage status and
number of residences.

Next, Kendall’s tau coefficient was used to measure the ordinal association
between dietary habits (ie., frequency of visiting limited-service restaurants or
full-service restaurants per week and frequency of skipping meals, i.e., breakfast,
lunch, and dinner) and sleep quality (Ze., sleep duration, seven component scores
and PSQI-J global score).

The participants were divided into two groups based on whether they skipped
breakfast >3 times per week versus <3 times per week. Differences in sleep qual-
ity among the two groups were analyzed by the Mann-Whitney U test. Similarly,
the participants were divided into two groups according to weekly lunch or dinner
frequency, and differences in sleep quality were evaluated by the Mann-Whitney U
test.

The participants were also divided into two groups based on whether they used
limited-service restaurants or full-service restaurants >2 times per week (“high res-
taurants group”) versus <2 times per week (“low restaurants group”). Differences in
sleep quality between the two groups were analyzed by the Mann-Whitney U test.

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, 102 young adult participants were students, and 192 adult
participants were full-time employees. A significant difference was observed in
sleep duration between young adults and adults (p = 0.039).

For the results obtained from measuring the ordinal association between die-
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tary habits and sleep quality, all values for the correlation coefficient were <0.15.

The sleep qualities of each group with different frequencies in meal intake are
shown in Table 2. No significant difference was found in sleep duration and
PSQI-J score between the groups in terms of frequency of skipping meals (break-
fast, lunch, and dinner).

Table 3 shows the differences in sleep quality between the “high restaurants
group” and “low restaurants group”. A significant difference was noted in mean
sleep duration. Whereas the mean sleep duration in the “high restaurants group”
was 6.59 hours, the mean sleep duration in the “low restaurants group” was 6.90
hours (p = 0.007). The PSQI-J score was significantly higher in the “high restau-
rants group” than in the “low restaurants group” (4.91 versus 4.37, p = 0.006,
Figure 1). Significant differences were evident in the component scores of C2
(“high restaurants group”: 0.94, “low restaurants group” 0.84, p = 0.04), C3
(“high restaurants group”: 1.25, “low restaurants group” 1.03, p = 0.007), and
C7 (“high restaurants group”: 0.68, “low restaurants group”: 0.56, p = 0.025)
among the two groups (Figure 2).

Table 1. Baseline characteristics of the study subjects.

Young adults Adults
(20 - 25 years) (26 - 29 years) p-value
n 227 357
Sex
Male 113 (49.8) 170 (47.6)
Female 114 (50.2) 187 (52.4) 0.612
Occupation
Full-time employee 66 (29.1) 192 (53.8)
Part time employee 28 (12.3) 52 (14.6)
Self-employed 5(2.2) 11 (3.1)
Homemaker 14 (6.2) 54 (15.1)
Student 102 (44.9) 11 (3.1)
Unemployed 12 (5.3) 37 (10.4) <0.001
Marriage status
Married 25 (11.0) 114 (31.9)
Unmarried 183 (80.6) 209 (58.5)
Divorced or widowed 19 (8.4) 34 (9.5) <0.001
Number of people living together
Alone 81 (35.7) 86 (24.1)
Two 26 (11.5) 78 (21.8)
Three or more 120 (52.9) 193 (54.1) <0.001
Sleep duration (hours)
<6 41 (18.1) 75 (21.0)
6 to <7 51 (22.5) 112 (31.4)
7 to <8 79 (34.8) 101 (28.3)
>8 56 (24.7) 69 (19.3) 0.039

(' ): Percentages. Due to rounding, percentages may not total 100%. p-values determined by using Fish-
er’s exact test.
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Table 2. Sleep quality of each group with different frequencies in skipping of meals (mean * standard deviation).

Number of times breakfast Number of times Iunch Number of times dinner
was skipped was skipped was skipped
>3 times <3 times value >3 times <3 times value >3 times <3 times value
n=161 n=423 P n=65 n=519 ¥ =24 n=560
Sleep duration 6.76 £ 1.55 6.66 £ 1.26 0.416 6.49+159 6.71 £1.31 0.42 6.21 £137 6.71+1.34 0.087
PSQIJ
Global score 4.88+2.85 4.68+261 0.43 491+295 4.72+2.64 0.761 5.00 £3.06 4.73 +2.66 0.784
Component scores
Sleep quality
(c1) 143+0.80 1.38+0.74 0.366 1.43 +£0.73 1.39 £ 0.76 0.451 1.54+£0.83 1.38+0.76 0.33
Sleep latency
(C2) 0.99+090 0.86+£0.84 0.159 095+094 0.89+£0.85 0.791 096 £0.86 0.89 +0.86 0.651

Sleep duration

(C3) 1.12+0.99 1.20+0.86  0.308 1.26 £1.02 1.17+0.88 0.487 1.38+1.01 1.17+0.89  0.249

Sleep efficiency

(C4) 0.29+£0.69 0.31+0.71 0.981 0.37 £0.84 0.29 + 0.69 0.799 0.46 £0.93 0.30 +0.69 0.433

Sleep disturbance (C5) 0.32+0.50 0.33+0.50 0.976 0.32+0.50 0.33 £0.50 0.958 021+041 0.33+050  0.255

Daytime dysfunction (C7) 0.72+0.82 0.61 +0.76 0.157 0.57£0.73  0.65 +0.79 0.468 0.46 £0.66  0.65 + 0.78 0.247

p-values determined via the Mann-Whitney U test.

Table 3. Differences in sleep quality between the “low restaurants group” and “high restaurants group” (mean + standard devia-

tion).
Low restaurants group High restaurants group
n =185 n =399 p-value
Sleep duration 6.90 = 1.40 6.59 £ 1.31 0.007
PSQI-J

Global score 4.37 £2.76 491 +2.61 0.006

Component scores
Sleep quality (C1) 1.37£0.77 1.40 £ 0.76 0.543
Sleep latency (C2) 0.80 + 0.84 0.94 + 0.86 0.04
Sleep duration (C3) 1.03 £ 0.88 1.25+0.89 0.007
Sleep efficiency (C4) 0.28 + 0.69 0.32+£0.71 0.37
Sleep disturbance (C5) 0.34 +£0.54 0.32 +£0.48 0.99
Daytime dysfunction (C7) 0.56 +0.79 0.68 +0.77 0.025

p-value determined via the Mann-Whitney U test. High restaurants group: who used limited-service restaurants or full-service restaurants >2 times per
week. Low restaurants group: who used limited-service restaurants or full-service restaurants <2 times per week.
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Figure 1. Differences in sleep duration and global score of the PSQI-J
between the “low restaurants group” and “high restaurants group”.
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Figure 2. Differences in component PSQI-J scores between
the “low restaurants group” and “high restaurants group”.

4. Discussion

In this study, the relationship between dietary habits and quality/quantity of
sleep was quantitatively evaluated based on a questionnaire survey. A significant

difference was observed in sleep duration and PSQI-J score between people who
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eat out >2 times a week and those who do not. Binh T. Nguyen et a/ showed that
both fast-food and full-service restaurant food consumption among adults were
associated with significant increases in energy, sugar, and saturated fat [9].
Moreover, they showed that the effects of fast-food restaurant consumption were
significantly larger for young (aged 20 - 34 years) compared with older adults.
Further, according to other research, excessive intake of staple foods at lunch
and dinner may be associated with poor sleep-wake regularity [1]. Given the
findings of these previous studies and those of the current study, we considered
excessive intake by eating out more than twice a week may lead to short sleep
duration and high PSQI score.

A significant difference was found in PSQI-J component score C7 (daytime
dysfunction) between people who eat out >2 times a week and those who do not.
The component score is derived from the question, “During the past month,
how often have you had trouble staying awake while driving, eating meals, or
engaging in social activity?” Kessler et a/ showed that insomnia has a significant
association with non-workplace injuries, although this association was weaker
than that with workplace injuries [11]. Based on this evidence, we considered
that eating out more than twice a week may influence not only mental health but
also physical health.

The lifestyle of people in their 20s changes greatly because they typically move
from studying and graduating from vocational schools and universities to full-
time employment. Under such circumstances, it is easy to imagine that the fre-
quency of eating out, which is relatively easy to do, is high. 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. However, our results
showed that frequently eating out may reduce quantity and quality of sleep. We
think that it is necessary for young people to receive education on, not only the
importance of cooking their own meals, but also the actual skills required for
cooking one’s own meals. It is also necessary to pay attention to dietary habits so
that daily total energy intake is not increased by eating out. In this study, for
those aged over 26 years, more than half slept only <7 hours. Therefore, similar
education is also required as health guidance in companies.

The strength of this study lies in the fact that we analyzed the effects of eating
out or skipping meals on quality and quantity of sleep. However, this study also
has several limitations. First, due to the nature of the cross-sectional study de-
sign, causal relationships between dietary habits and sleep quality should be in-
terpreted with caution. Second, information on dietary habits and sleep quality
was subjective, and can be considered as lacking objectivity. Further interven-
tional studies by objective assessment of skipping meals or eating out and sleep

quality will be needed.

5. Conclusion

The present study was conducted to analyze the effects of eating out or skipping
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meals on the quality or quantity of sleep in young Japanese adults. No significant
difference was found in sleep duration and PSQI-J score between people who
skip breakfast >3 times per week and those who do not. Similarly, there were no
significant differences in sleep duration and PSQI-J score by lunch or dinner
frequency. A significant difference was observed in sleep duration and PSQI-J
score between people who eat out >2 times a week and those who do not. Our
results suggested that excessive intake by eating out more than twice a week may
lead to short sleep duration and high PSQI-]J score.
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