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Purpose: The Athlete Sleep Behavior Questionnaire (ASBQ) is an 18-item self-reported questionnaire that can be used to screen for
sleep disorders in athletes and assess environmental, behavioral, and sports-related factors along with sleep disorders. This study aimed
to analyze the reliability and validity of the ASBQ translated into Japanese (ASBQ-J).

Patients and Methods: 111 female collegiate athletes completed both the initial test and retest. Independent variables were what
kind of sports they perform, level as an athlete, grade (freshman, sophomore, junior, senior), and age. The reliability of the survey was
assessed using Cronbach’s alpha and intraclass correlation, and Pearson’s correlation coefficient was calculated to determine the
correlation between the total ASBQ scores and three components which were routine/environmental, behavioral, and sports factors.
Results: A total of 37.8% of athletes had ASBQ scores equal or less than 36 indicating good sleep. However, 19.8% of athletes scored
more than 42, indicating poor sleep. Cronbach alpha was 0.62 and 0.65 for test and retest, respectively. Intraclass correlation was 0.78
(P <0.01), indicating sufficient internal consistency and test-retest validity. Mean ASBQ scores were 38.5 + 5.0 and 37.0 = 6.5 for test
and retest, respectively, and it was not significantly different between the two groups (P = 0.37). The correlation coefficients between
the ASBQ-J and component scores were all statistically significant (all P < 0.01).

Conclusion: ASBQ-J is a reliable questionnaire for assessing sleep disorders in athletes whose primary language is Japanese.
Keywords: collegiate athlete, female athlete, performance level, survey

Introduction

Insomnia is more prevalent in athletes than in the general population.’ Athletes can be under considerable psychological
pressure including anxiety and depression that can affect their sleep patterns.” Sleep deprivation has been reported to be
associated with a high risk of injury due to decreased attention and impaired judgment.® Specifically, less than 8 hours of
sleep per night was associated with increased injury risk in adolescent athletes.* A correlation between sleep and
performance has been reported including improved accuracy with sleep extension and decreased power with sleep
deprivation.*® Therefore, although adequate sleep is essential for athletes, 42% of college athletes in the United States
have poor sleep quality.” In addition, sleep disorders may overlap with other medical conditions. Difficulty sleeping can
be due to untreated or undertreated asthma and gastroesophageal reflux disease.®” Thus, whether athletes have any type
of sleep disorder needs to be accurately diagnosed. Furthermore, it has been reported that premenstrual and menstrual
periods are associated with insomnia and poor sleep quality, and although assessing sleep disorders is important for all
athletes, female athletes need to be screened for sleep disorders.'”

Finding an easy screening tool for sleep in athletes is imperative as it is often impractical to perform actigraphy or
overnight sleep studies due to cost, compliance, time demands, and adequate staff to interpret. There are many questionnaires
regarding sleep, such as the Pittsburgh Sleep Quality Index, which have been translated into different languages and used to
evaluate sleep length, habitual sleep efficiency, sleep latency, sleep disruption, daytime dysfunction, sleep medication use,
and subjective sleep quality over the preceding month.'™'* However, these questions are not specific to athletes, and some
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are related to working environments that are not applicable to student-athletes.'> Athlete Sleep Behavior Questionnaire
(ASBQ) by Driller et al consists of 18 questions that examine sleep behavior using a 5-point scale (1: never, 2: rarely, 3:
sometimes, 4: frequently, and 5: always). The range of scores was between 18 and 90 with higher scores indicating poor sleep
behaviors.'®> The three main categories included were routine/environmental factors (naps, consistent bedtimes, and travel),
behavioral factors (medications, alcohol, and late-night technology use), and sports-related factors (late-night training, pain,
and worrying about performance). Sleep disorders were calculated by adding these numbers, and scores less than or equal to
36 characterized good sleep behavior, scores above 42 characterized poor sleep behavior, and scores between 37 and 42
characterized moderate sleep behavior. The ASBQ demonstrated low-to-moderate correlations with other sleep question-
naires and high test—retest consistency and has been used in elite athletes.'>'” Mason et al has reported that sleep difficulty
measured by ASBQ scores were associated with injury status. However, the survey was conducted in English, and although it
has been translated into Turkish, Portuguese, and French, few surveys have been performed on non-English-speaking
athletes, including Japanese athletes, who reportedly have low sleep duration.'® ! Although general sleep questions can be
the same, there are certain cultural differences among athletes’ personal backgrounds, which may affect some questions and
their answers. In this study, we aimed to translate the ASBQ into Japanese (ASBQ-J), assess its validity, test the reliability of
the translated Japanese survey, and investigate the characteristics of the results obtained from Japanese female athletes. We
hypothesized that the validity would be high but could be lower than that of the original ASBQ, owing to the effect of cultural
backgrounds. In addition, as elite athletes have been reported to have sleep disorders, we hypothesized that the performance
level of the athlete is also correlated with ASBQ-J scores.*>*

Materials and Methods

Translation of the Survey

Ethical Considerations

This prospective study was approved by the Ethics Committee of the Tokyo Women’s College of Physical Education
(approval number: 2022-75) and complied with the ethical principles of the Declaration of Helsinki. All athletes
provided electronical written informed consent prior to participating in the study.

Forward Translation

First, permission was obtained from the original authors to translate the survey into the Japanese language. Two
physicians, bilingual in English and Japanese who specialize in sports medicine (YT) and neurology (SK) with an
experience of more than 10 years in these fields translated the original ASBQ from English to Japanese.”* Given
potential differences in cultures, translations were reviewed by the athletes, coaches, and an American physician
specializing in sports medicine (CD). The two Japanese physicians discussed whether there were any differences
in their translations, and when they were not resolved, third translator, who has an experience of more than 20
years of translating not involved in the initial translation was asked to provide an opinion.*’

Backward Translation

To ensure accurate translation, the English questionnaire, which was translated into Japanese, was back-translated into
English.?® This was performed by two independent translators whose native language was English and who worked at
a translation company with more than 20 years of experience in translating without knowing the purpose of the translation.

Expert Committee

The expert committee specializing in physical education, sports medicine, and neurology (two females and one male)
reviewed the finalized version of the questionnaire and the translated version; when there were any discrepancies that needed
to be resolved, forward and backward translations were repeated until the discrepancies were resolved.

Pilot Study

The survey was then distributed to 42 female athletes, as this number is sufficient according to a previous study.?’ The
respondents were interviewed verbally using an open-ended question on their thoughts about the questionnaire and
whether they understood all the questions, whether there was any confusion regarding the questions, and if there were
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any questions that did not make any sense. This process was repeated until the final version of the questionnaire was
completed. The time required to complete the ASBQ-J was 2—3 min. Details of both the original and Japanese versions of
the ASBQ are presented in Figure 1.

Distribution of the Survey
Following completion of the pilot study, the linkable anonymized ASBQ-J was sent to 437 female collegiate athletes in
a single institution in Japan electronically and google form was used as the platform. Since the ASBQ consisted of 18
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No | Inrecent times (over the last month) ... Never Rarely Sometimes | Frequently | Always

1 | take afternoon naps lasting two or more hours

2 | use stimulants when | train/compete (e.g caffeine)

3 | exercise (train or compete) late at night (after 7pm)

4 | consume alcohol within 4 hours of going to bed

5 1 go to bed at different times each night (more than £ 1 hour variation)

6 | go to bed feeling thirsty

7 1 go to bed with sore muscles

8 | use light-emitting technology in the hour leading up to bedtime (e.g laptop, phone, television,
video games)

9 I think, plan and worry about my sporting performance when [ am in bed

10 I think, plan and worry about issues not related to my sport when | am in bed

11 | luse sleeping pills/tablets to help me sleep

12 | wake to go to the bathroom more than once per night

13 | wake myself and/or my bed partner with my snoring

14 | wake myself and/or my bed partner with my muscle twitching

15 | get up at different times each morning (more than * 1 hour variation)

16 At home, | sleep in a less than ideal environment (e.g too light, too noisy, uncomfortable bed/pillow,
too hot/cold)

17 I sleep in foreign environments (e.g hotel rooms)

18 | Travel gets in the way of building a consistent sleep-wake routine

Figure | Details of both the original and Japanese versions of the ASBQ. Adapted and translated with permission from Driller MW, Mah CD, Halson SL. Development of the
athlete sleep behavior questionnaire: a tool for identifying maladaptive sleep practices in elite athletes. Sleep Science. 2018;11(1):37. Creative Commons.'*
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questions, and the number of participants required was reported to be five times the number of questions, we calculated
that more than 90 participants were needed in this study; thus, we performed the survey using 17 different types of sports
teams.”® Athletes were asked what kind of sports they perform, their level as an athlete, their grade (freshman,
sophomore, junior, senior), and their age, in addition to the questions in the ASBQ-J. The survey was first administered
to the athletes on the first week of February 2023. To assess the test-retest consistency, the survey was again
administered to the same group one month later which is different from the original survey (7 days) to avoid the retest
being too close to the test for the participants to remember their responses or the gap between the test and being too long
that their daily schedule, including their sleep, had changed.'® The study protocol was approved by the Ethics Review
Procedures Concerning Research with Human Subjects Group of the authors’ affiliated institutions (approval number
2022-15) and was conducted in accordance with the tenets of the Declaration of Helsinki.

Statistical Analyses

All data were analyzed using Stata 16.1 (Stata Corporation, TX, USA). Comparison of national level athletes to non-
national level athletes were performed using independent sample t-tests. Internal consistency was measured by
calculating Cronbach’s alpha and McDonald’s omega. To investigate the test—retest reliability, intraclass correlation
(ICC) coefficients were measured. Correlations between the total ASBQ-J score and three components (environ-
mental, behavior and sports factors) were evaluated using Pearson’s correlation coefficients to investigate the
homogeneity of the ASBQ-J scores for both national and non-national level athletes. ICC values less than 0.5,
between 0.5 and 0.75, between 0.75 and 0.9, and greater than 0.9 are indicative of poor, moderate, good, and excellent
reliability, respectively. Furthermore, Pearson’s correlation coefficients less than 0.2, between 0.2 and 0.39, between
0.4 and 0.59, between 0.6 and 0.79, and greater than 0.8 are indicative of very weak, weak, moderate, strong, and very
strong.

Results

ASBQ-J was distributed to athletes from a single institution majoring in physical education twice a month apart.
A total of 401 athletes from 17 different types of sports teams responded. The response rate was 54.9% for the first
survey and 41.4% for the second survey. A total of 111 athletes participating in 14 different sports completed both the
first and second surveys, and their data were analyzed. The mean age of the respondents who completed both the first
and second survey was 20.4 = 0.9 years-old, and the grades of the respondents were freshmen 35.1% (N = 39),
sophomore 27.9% (N = 31), junior 31.5% (N = 35), and senior 5.4% (N = 6). A total of 46.8% (N = 52) of the athletes
were competing at the national or international level. Mean ASBQ-J scores were 37.5+5.8 and 35.546.0 during the first
and second survey, respectively, and were not significantly different between national- and non-national-level athletes
(36.1£5.7 and 34.9+6.2, respectively p = 0.30) according to the t-tests. The ASBQ-J scores and its components during
the first and second surveys with the comparisons between the national and non-national levels are listed in Table 1
and none of the components were statistically different between national and non-national level athletes during both
the first and second survey. A total of 37.8% of athletes had ASBQ-J scores equal or less than 36 indicating good sleep.
However, almost one in five athletes (19.8%) scored more than 42, indicating that they have poor sleep. The majority
of athletes (99.0%) answered that they had never taken any medication to aid sleep, and 90.1% of athletes answered
that they sometimes had sore muscles that affected their sleep. Furthermore, most athletes (96.4%) answered that they
did not wake up during sleep because of snoring. Among the 18 questions, there were no significant differences in the
response for 17 questions between national- and non-national-level athletes; however, national-level athletes answered
that they took fewer naps than their non-national-level counterparts. Details of the ASBQ-J results are shown in
Figure 2.

Reliability

Cronbach’s alpha coefficient, which reflects internal consistency, was 0.62 for the first and 0.65 for the second survey. In
addition, McDonald’s Omega was 0.54 for the first and 0.65 for the second survey. For test-retest reliability, the ICC
value was 0.78 (95% CI, 0.64-0.86), thus indicating high reliability (P < 0.001). In addition, the ICC values for all three
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Table | Results of ASBQ-J

First Survey

Total Level as an Athlete P value
National Level | Non-National Level
Total Score 375+58 38.0+ 5.0 37.0 £ 65 0.37
Environmental factors | 1.8 £ 2.9 1.7 £29 11.8 3.0 0.78
Behavioral factors 134 2.1 13.7 £ 2.0 132 £22 0.27
Sport related factors 123 +28 127 £ 25 12.0 £ 3.1 0.20

Second survey

Total Level as an athlete P value
National level Non-national level
Total Score 355+ 6.0 36.1 £5.7 349 £ 6.2 0.30
Environmental factors | 1.5 + 2.6 112 +24 119 +28 0.19
Behavioral factors 13.1 +23 13.5+22 127 £ 23 0.08
Sport related factors 109 + 3.0 11.5+35 104 +25 0.06

factors, namely environmental, behavioral, and sports-related factors, were above 0.7, when all athletes were combined.
Test-retest validity results are listed in Table 2. Pearson’s correlations between the total ASBQ-J score and three
component scores were all high and statistically significant but were mostly higher in non-national-level athletes than
in their national-level counterparts. The correlation coefficients between the ASBQ-J and component scores are listed in
Table 3.

Discussion
This study translated the ASBQ into Japanese and validated the Japanese version. We performed both forward and
backward translations, followed by a discussion with the experts, and modified wording based on the cultural context.
Response rate was felt to be good, possibly due to ease of completing the short survey. The questions were easily
comprehensible, regardless of the athlete’s educational background. However, certain words were reworded as the
transcultural adaptations were necessary; for example, in Japanese the word “travel” could mean “leisure” rather than
travel for competition.”®

Contrary to our hypothesis, the Cronbach’s alpha coefficient (0.62 and 0.65 during the first and second survey,
respectively) was slightly higher than that in the study by Driller et al (0.63), indicating that the internal consistency was
slightly higher than the original survey in English and lower than the Brazilian version, which was 0.78.">'" According
to Terwee et al, although a value of more than 0.7 is preferable, values between 0.6 and 0.7 can be considered as
satisfactory.”’ In addition, test-retest reliability was sufficiently high, despite the survey being conducted 4 weeks apart,
which is longer than the gap in previous studies, thereby indicating that the scores remained stable over those 4
weeks.'>! Thus, our results establish that the ASBQ-J is reliable. In addition, the ICC was high for both national-
and non-national-level athletes, along with a higher overall test-rested reliability in non-national-level athletes than in
national-level athletes, suggesting that the ASBQ-J can be used for a wide range of athletes, although the primary author
recommended its use in elite athletes.'” In addition, as the Pearson’s correlation between ASBQ-J scores and the
components was high for all components, good validity of the linguistic constructs was noted.

The majority of the athletes reported having sore muscles that disrupted their sleep, which is higher than in the
previous studies.'>'” It was not specified whether the sore muscles were due to injury, overtraining, or another cause.”!
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Travel gets inthe way of building a consistent sleep-
wake routine

I sleepin foreign environments (e.g hotel rooms)

Athome, Isleepin a less thanideal environment
(e.gtoo light, too noisy, uncomfortable...

| get up atdifferent times each morning (more than
+1 hour variation)

I wake myself and/or my bed partner with my
muscle twitching

| wake myself and/or my bed partner with my
snoring

| wake to go to the bathroom more than once per
night

| use sleeping pills/tablets to help me sleep

I think, plan and worry about issues not related to
my sportwhenlamin bed

| think, plan and worry about my sporting
performance when | am in bed

| use light-emitting technology in the hour leading
up to bedtime (e.g laptop, phone, television, video...

| go to bed with sore muscles

| go to bed feeling thirsty

| go to bed at different times each night (more than
+1 hour variation)

I consume alcohol within 4 hours of going to bed

| exercise (train or compete) late at night (after
7pm)

| use stimulants when | train/compete (e.g caffeine)

| take afternoon naps lasting two or more hours
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Figure 2 Details of the ASBQ-J results.

Thus, in future studies, researchers should consider identifying the cause of the muscle soreness which may better help
target solutions to this problem that could be affecting their sleep. Overall, there were no significant differences between
national- and non-national-level athletes. This could be because the athletes belonged to a single institution.
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Table 2 Results of Test-Retest Reliability

Interclass Correlation Coefficient, 95% CI
Total Level as an Athlete
National Level Non-National Level
Total Score 0.78, 0.64-0.86 0.78, 0.57-0.88 0.76, 0.57-0.86
Environmental factors 0.70, 0.57-0.80 0.76, 0.58-0.86 0.65, 0.40-0.80
Behavioral factors 0.70, 0.57-0.80 0.68, 0.44-0.82 0.70, 0.49-0.82
Sport related factors 0.77, 0.52-0.87 0.74, 0.46-0.86 0.77, 0.42-0.89

Abbreviations: ICC, interclass correlation coefficient; Cl, confidence interval.

Table 3 Correlation Coefficients Between the ASBQ-J and Component Scores

First Survey

Total Level as an Athlete
National Level | Non-National Level
Environmental factors | 0.76* 0.71% 0.81*
Behavioral factors 0.69* 0.64* 0.72%
Sport related factors | 0.75% 0.65*% 0.80*

Second survey

Total Level as an athlete
National level Non-national level
Environmental factors | 0.75% 0.66* 0.86*
Behavioral factors 0.69* 0.57* 0.78*
Sport related factors | 0.80%* 0.83* 0.79*

Notes: *p value < 0.0] between ASBQ-J and component score.

In this study, the average ASBQ-J scores were lower than those in previous studies.'>'** However, our study
participants used less stimulants, alcohol, and medications than that in the study by Driller et al.'> This corresponds to the
results of previous studies from Japan. For example, Hoshikawa et al reported that the use of medications to aid sleep
was 1.6% in elite female athletes, and the usage of caffeine in Japanese athletes was lower than that in other elite
athletes.** > Furthermore, it is possible that general environmental differences and possibly cultural differences in Japan
could have played a role. Compared with the study by Driller et al, in our participants, the frequency of training at night
was higher.'> However, this could be explained by another previous study that indicated that the training hours were
longer in Japanese athletes than in American athletes competing at the same level.>'~*°

This study has some limitations. First, the survey was only performed on non-minor female athletes and further
studies on male and minor athletes are required, as sex may play a role in sleep disorders and distributing the survey to
athletes in multiple levels are also required.** For example, since sleep apnea is less prevalent in females compared to
their male counterparts, almost none of the athletes reported difficulty in sleeping due to snoring.*> Second, as the
number of athletes who completed the survey in two different time frames was close to half, there may be a selection
bias, and future studies are required for a more diverse population. Third, the participants in this study were from a single
institution and to compare the results with previous studies, it is necessary to distribute the survey to different institutions
because it is challenging to conclude whether the results in this study reflect the cultural differences between Japan and
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other countries or solely are a characteristic of this specific institution. In addition, we did not validate the diagnostic
accuracy of the survey by asking the athletes whether they had any sleep disorders, and we were also not able to
determine the stage of the sporting season when the survey was distributed due to the variety of sports.

The Japanese ASBQ was modified to represent the cross-cultural adaptation and will be an important tool for Japanese
athletes to assess their sleep behaviors. The internal consistency was higher than that of the study performed by the original
authors, and the validity was sufficiently accurate. Prospectively, it may aid athletes in acquiring a healthy sleep environment.
The ease of distributing and scoring an interpretation of the ASBQ will make it possible for athletes, coaches, and medical
practitioners to evaluate sleep disorders in athletes and will be able to address the problems easily, thereby leading to early
intervention. In fact, Driller et al utilized ASBQ for individualized sleep hygiene education.'” Future studies with participants
from diverse populations are required to build stronger evidence for the use of the ASBQ in athletes.

Conclusion

Athletes of all levels have poor sleep behaviours. The Japanese version of the ASBQ has been validated with sufficient
internal consistency and test—retest validity. This is a simple and reliable tool for screening Japanese athletes with poor
sleep behaviours. Although it cannot be used to make a diagnosis, it will be helpful not only for athletes but also for
coaches, parents, and medical personnel to assess the sleep hygiene of the athletes.
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