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Abstract

Purpose This study aims to translate and validate the Italian version of the athlete sleep behavior questionnaire (ASBQ).
Moreover, this study also aims to investigate the use of recovery strategies in Italian athletes and their association with sleep
behaviors.

Methods After the forward—backward translations and clarity evaluation, the ASBQ-IT was administered to 402 Italian
athletes, between 14 and 60 years old. Internal consistency was assessed using Cronbach’s alpha and McDonald’s omega,
while for the test—retest temporal stability, a subsample of 69 athletes repeated the questionnaire after 14 days. Finally,
comparisons were made according to the ASBQ-IT scores, as well as between independent factors, such as type of sport
and use of recovery strategies.

Results In reliability analysis, 388 athletes (25 + 8 years, 37.3% females) correctly completed all the items. McDonald’s o
and Cronbach’s a estimates of 0.638 and 0.621 suggested acceptable reliability, while the test—retest reliability showed a
sufficiently accurate intraclass correlation of 0.819. Athletes with a “bad sleep behavior” according to the ASBQ were more
likely to participate in a team sport (64% vs. 53%, p=0.017), have suffered from injury in the last month (30% vs. 18%,
p=0.006), and report using recovery strategies (52% vs. 40%, p=0.018), in particular local ice (29% vs. 16%, p <0.001).
Conclusions The proposed version of the ASBQ-IT showed acceptable internal consistency and temporal stability, there-
fore encouraging its use in Italian athletes to assess sleep behaviors and promote good practices and tailored sleep hygiene
interventions.

Keywords Sleep - Sport - Exercise - Performance - Recovery

Introduction

As outlined in the recent expert consensus recommendations
[1], alterations of normal sleep can be found in athletes and
in particular elite athletes might be characterized by reduced
sleep duration and poor sleep quality. Such sleep disturbance
can be common after intense training as well as before com-
petition [2], and might depend on some non-sports-specific
factor, as societal factors, and some sports-specific factors,
including high training loads, short- and long-haul travels,
evening competitions (after 18:00) and early morning train-
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ings (before 08:00) [1]. Although more research is needed
to clearly define the impact of such sleep disturbances on
athletic performance, it is generally recognized that sleep
deprivation might impair physical performance, while
chronic sleep improvement through the repeated exposure
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to strategies aimed to improve sleep quality and duration
can improve sport-specific and physical performance [3].
In addition, good sleep is often recognized as one of the
pillars for proper recovery in sport, suggesting that it might
be fundamental for optimizing performance and preventing
negative developments, such as underrecovery, nonfunc-
tional overreaching and overtraining syndrome, and injuries
or illnesses [4, 5].

To ensure appropriate sleep in athletes, sleep education
should be followed by sleep screening to determine if dis-
turbance is present in order to implement the most suitable
intervention [1]. Despite several tools being available, both
objective (e.g., polysomnography or actigraphy) and subjec-
tive (different questionnaires and scales), only a few of them
are focused on athletes [6]. While the athlete sleep screening
questionnaire (ASSQ) has been developed to provide clini-
cal screening [7], the athlete sleep behavior questionnaire
(ASBQ) has been specifically designed to understand what
sleep behaviors are practiced by elite athletes and better
tailor behavior modifications based on their responses [6].
Indeed, some evidence suggests that sleep behavior educa-
tion and subsequent changes in maladaptive habits might
improve athletes’ sleep [8], possibly reflecting better perfor-
mance. Despite its recent development, ASBQ has already
been translated and validated in other languages, including
French [9], Japanese [10], Brazilian [11], Turkish [12], Ger-
man [13], and Arabic [14], and it has been used in several
publications [15-19] as well as recommended in the expert
consensus recommendations [1].

Therefore, the first aim of this study was to translate and
validate the Italian version of the ASBQ (ASBQ-IT), test-
ing its internal consistency and test-retest reliability, in a
sample of Italian athletes from different sport disciplines.
From these data, it will also be possible to provide some
descriptive data of the Italian sports population. Finally, con-
sidering the interplay between sleep and recovery, a second
aim of this study was to evaluate whether any association
between the self-reported recovery strategies and the ASBQ
is present.

Methods
Translation and validation of the questionnaire

A translation and validation study was conducted to assess
the reliability of the newly developed ASBQ-IT. The origi-
nal version of the ASBQ [6] consisted of 18 items assessing
the sleep behaviors and habits of elite athletes, consider-
ing three main domains: routine/environmental factors (6
items, maximum score 30: Q1, Q5, Q15, Q16, Q17, Q18),
behavior factors (7 items, maximum score 35: Q2, Q4, Q8,
Q10, Q11, Q12, Q13), and sports-related factors (5 items,
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maximum score 25: Q3, Q6, Q7, Q9, Q14). Each question
asked how frequently athletes engaged in specific behaviors,
and a 5-point Likert scale was used as follows: 1 =never,
2 =rarely, 3 =sometimes, 4 =frequently, 5 =always; there-
fore, a total score between 18 and 90 could be found, and
a score of <36 has been suggested to indicate “good sleep
behavior”, whereas a total score >42 “poor sleep behavior”
[6]. Recent meta-analytic results have demonstrated a good
level of internal consistency (Cronbach’s alpha 0.73, 95%
CI 0.63-0.80), and in terms of test—retest reliability there
was a very good degree of consistency (ICC=0.88, 95% CI
0.87-0.89) [20]. Before initiating the translation process,
based on the revision proposed in the Arabic translation of
the ASBQ [14], the item related to the use of stimulants
when training or competing was revised as follows “I use
stimulants when I train/compete (e.g., caffeine) after mid-
day”, based on the rationale that caffeine consumption in the
morning is not expected to impair sleep [21]. This amend-
ment did not result in any negative effect on the internal
consistency of the questionnaire [14].

According to best practices and in line with the previous
translations of the ASBQ [9, 14, 22], the Italian transla-
tion process followed five steps: (i) translation from English
to Italian (performed by two independent translators who
were fluent in both languages), (ii) synthesis (two translators
compared their versions of the questionnaire and reached a
consensus on the final version), (iii) back-translation (two
independent translators fluent in both Italian and English
translated the Italian version back into English), (iv) expert
comparison (an English native speaker compared the back-
translation with the original version of the ASBQ). Once the
Italian version was confirmed based on the feedback of the
English native speaker, the questionnaire was administered
to a convenience sample of 12 experts including sports phys-
iotherapists and sports psychologists, and they were asked to
rate each item’s clarity on a 6-point Likert-type scale from
1 =not clear at all to 6 =totally clear, as well as propose any
corrections [9]. After minor changes (adjustments on the
placement of the “comma”), the final version of the ASBQ-
IT was defined (Supplementary File 1).

To determine the reliability of the questionnaire, based
on sample size recommendations requiring at least 300
participants [9], the ASBQ-IT was administered through a
web-based service (SurveyMonkey) and distributed through
the research network throughout the whole Italian country.
This study was approved by the institutional review board
(134/2023), and it was performed in accordance with the
Declaration of Helsinki. Informed consent was available on
the web platform, and all subjects gave their consent by tick-
ing the box. Data were anonymized as participants provided
a nickname, being instructed not to use any possible identi-
fication (e.g., place of birth, initials, etc.). To be eligible for
participation in the study, individuals had to be Italian native
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speakers, between 14 and 60 years, and they had to engage in
a competitive sport activity for at least 2 years. A total of 402
individuals completed the questionnaire, and among them
388 correctly completed all the items and were therefore
included in reliability analysis. To assess test-retest reli-
ability, a subsample of participants (n=69) completed the
questionnaire again after two weeks.

Sleep behavior in Italian athletes and association
with recovery strategies

To collect information about sleep behavior in Italian ath-
letes and how different recovery strategies might be associ-
ated with sleep quality, participants in the reliability study
were also asked to respond to some basic demographic ques-
tions, questions related to their training and sport charac-
teristics, and finally, questions regarding their knowledge
and use of different sport recovery strategies. With regard
to recovery strategies, participants were initially asked a
dichotomous filter question: “Do you use recovery strate-
gies after training or competition?”. Those who responded
affirmatively were subsequently asked to indicate which
recovery strategies they used from a predefined list and to
specify whether each strategy was used after training or after
competition. The response options included sport massage,
foam rolling, massage gun, cryotherapy, heat therapy, com-
pression therapy, electrotherapy, and other. Participants were
also presented with the following active recovery strategies:
stretching, light exercise, mindfulness, counseling, and
social activities.

Statistical analysis

Statistical analysis was performed with SPSS v.23 (IBM
Inc.). Shapiro—Wilk test for normality of distribution was
performed, and data were normally distributed. Descriptive
statistics were used to characterize the sample and summa-
rize the results, considering means and standard deviations
(SD) for continuous variables and frequencies (percentages)
for the categorical variables.

The internal consistency of the ASBQ-IT was assessed
using McDonald’s o and Cronbach’s a as previously recom-
mended [23]. For the test—retest temporal stability of the
questionnaire, intraclass correlation coefficients (ICC) with
95% confidence interval based on mean rating, absolute-
agreement, a 2-way mixed effects model was used, consider-
ing results > 0.70 as acceptable [24].

Based on the ASBQ cut-off scores, participants were
grouped in “good sleep behavior” (total score <36 a.u.) and
“poor sleep behavior” (total score >42 a.u.), and data regard-
ing anthropometrics, sports history/behavior, and recovery
practices were compared with an independent samples #-test
or chi-square test accordingly, and also reporting mean

differences and 95% confidence intervals (CI). Similarly,
a comparison between team sports athletes and individual
sports athletes was performed, including the different ASBQ
items. Significance for statistical effects was set at p <0.05.

Results

Participants’ age was 25 + 8 years and 37.3% were females.
The main sport disciplines were: volleyball (16.9%), ten-
nis (10.4%), soccer (10.2%), track & field (8.7%), rowing
(6.2%), and swimming (5.9%). Team sports were practiced
by 58% of the sample, and 16.6% competed at an interna-
tional level (7 participants were Olympic athletes). In the
last month, 23.4% reported they suffered a sport-related
injury, resulting in 6.7% of them in a training/competition
loss > 28 days.

We conducted sensitivity analysis comparing participants
included in reliability analysis (n=388) with those excluded
due to incomplete questionnaire responses (n=14). No sig-
nificant differences emerged in demographic or sport-related
characteristics (all p>0.05). These findings suggest that
the excluded participants were comparable to the analyzed
sample and that the final sample remained representative of
the original cohort. Moreover, examination of the missing
responses did not reveal any systematic pattern as omissions
were distributed across different items rather than concen-
trate on a specific domain.

ASBQ-IT reliability

The newly developed ASBQ-IT showed an acceptable
internal consistency reliability, with McDonald’s ® and
Cronbach’s « estimates of 0.638 (95% CI 0.587-0.683) and
0.621 (95% CI 0.564-0.674), respectively. The test—retest
reliability assessment showed an acceptable agreement for
each item of »=0.703 (95% CI 0.611-0.804) (p <0.001),
and total ASBQ-IT showed an intraclass correlation of 0.819
(95% CI 0.723-0.883). All items of the ASBQ-IT showed
positive factor loadings, both for the complete scale and the
scale divided into the three domains (“routine/environmental
factors” 0.203-0.634, “behavioral factors” 0.153-0.414, and
“sport-related factors” 0.032-0.608), revealing that they are
measuring the same underlying construct of sleep-related
behaviors.

Sleep behavior and recovery strategies in Italian
athletes

Total ASBQ-IT score of the included sample was 41 + 6,
ranging from a minimum of 18 to a maximum of 66. There-
fore, 46% were categorized as having a “poor sleep behav-
ior” based on the ASBQ cut-off of 42 points and 21.6%
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“good sleep behavior” based on the ASBQ cut-off of 36
points. In detail, the “routine/environmental factors™ score
was 13 +3 (on 30), the “behavioral factors” score was 16 + 3
(on 35), and the “sports-related factors” score was 12 +3
(on 25).

When participants were compared according the ASBQ
score, athletes with a “bad sleep behavior” were character-
ized by a higher number of competitions in a month (0.43,
95% C10.01-0.86, p=0.049), and compared to the “good
sleep behavior”, were more likely to participate in a team
sport (64% vs. 53%, p=0.017), to have suffered from injury
in the last month (30% vs. 18%, p =0.006), and using recov-
ery strategies (52% vs. 40%, p=0.018), in particular local
ice (29% vs. 16%, p<0.001).

Compared to those participating in individual sport dis-
ciplines, the athletes who participated in team sports were
older (2'y, 95% CI 0.4-4.0, p=0.013), heavier (6.9 kg, 95%
CI4.6-9.2, p<0.001) and taller (0.06 m, 95% CI 0.04-0.07,
p<0.001), performed less training in a week (—1.2, 95% CI
—2.3 to —0.1, p=0.032) but more competitions in a month
(1.0,95% CI10.6-1.4, p<0.001) (Table 1). In terms of sleep
behaviors, team sports athletes reported a higher score (more
frequent behaviors) in some items, such as “training or com-
peting after 19:00” (0.8 a.u., 95% CI 0.5-1.1, p<0.001),
“consuming alcohol before going to sleep” (0.4 a.u., 95%
CI: 0.3-0.6, p<0.001), “sleeping at home in a less than ideal
environment” (0.2 a.u., 95% CI 0.0-0.3, p=0.044), and a
lower score for “going to sleep with sore muscles” (—0.3
a.u., 95% C1 0.4 to —0.1, p=0.003), “taking sleeping aids”
(=0.2 a.u., 95% CI —0.3 to —0.0, p=0.010), and “traveling
impairs a balanced wake—sleep rhythm” (—0.2 a.u., 95% CI
—0.4t0 0.0, p=0.046) (Fig. 1).

Considering the use of recovery strategies, 45.5%
reported regular use of at least one recovery strategy, pri-
marily foam rolling (32.8%), sports massage (therapist
25.6%, percussive massage 21.6%), cryotherapy (local ice
20.6%, whole body 4.7%). Active recovery and other strat-
egies, such as stretching, light exercise, mindfulness, etc.,
were commonly used by 53.7% of the participants. Finally,
wearables were used by 30.8% of the participants, but
only 3.0% used them to assist their recovery. Those who
reported to regularly use recovery strategies were charac-
terized by a higher number of monthly competitions (0.7,
95% C1 0.3-1.1, p=0.001), a higher volume of training/
competitions in a week (5 h, 95% CI 3-6, p<0.001), and
compared to those not using recovery strategies, were most
likely females (44% vs. 31%, p=0.008), competed at a
higher level (all Olympic athletes used recovery strategies,
p <0.001), and suffered from recent injuries (32% vs. 16%,
p<0.001) (Table 2). In terms of association between the
use of recovery strategies and the sleep behaviors, accord-
ingly to the higher ASBQ score, athletes using recovery
strategies reported higher items score related to “going
to sleep with sore muscles” (0.4 a.u., 95% CI: 0.3-0.6,
p<0.001), “overthinking, worrying and planning while in
bed” (0.4 a.u., 95% CI 0.2-0.6, p <0.001), “taking sleep-
ing aids” (0.3 a.u., 95% CI —0.1 to 0.4, p <0.001), “not
sleeping at home” (0.4 a.u., 95% CI: 0.2-0.6, p <0.001),
“traveling impairs a balanced wake—sleep rhythm” (0.3
a.u., 95% CI 0.1-0.5, p=0.002), but less “using electronic
devices before going to sleep” (—0.2 a.u., 95% CI: —0.1 to
—0.4, p=0.010) (Fig. 2).

Table 1 Demographics and

& Individual Sport Team Sport (n=233) Significance
sport character.lstlcs of the (n=169)
sample according to the sport
type Age (years) 2348 25+8 0.013
Females [n (%)] 72 (43) 78 (33) 0.062
BM (kg) 67.5+11.2 744+12.3 <0.001
Height (m) 1.74+0.09 1.80+0.09 <0.001
Trainings/wk (count) 6+3 5+7 0.032
Training duration (h) 2.1+0.7 2.9+10.0 0.310
Competitions/month (count) 242 342 <0.001
Competition level [n (%)] <0.001
Regional 60 (36) 142 (61)
National 65 (38) 68 (29)
International 39 (23) 21 (9)
Olympic 5@03) 2()
Total exercise volume (h/wk) 15.5+8.3 12.0+7.5 <0.001
Recent injury [n (%)] 38 (22) 56 (24) 0.717

Notes: body mass (BM); bold values for p <0.05 at the independent samples #-test or chi-square test
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Travel gets in the way of building a consistent sleep-wake routine * e —

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

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

I get up at different times each morning (more than £1 hour variation)

1 wake myself and/or my bed partner with my muscle

2

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

Twake to go to the bathroom more than once per night

1 use sleeping pills/tablets to help me sleep *

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

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

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

1 go to bed with sore muscles **

1 go to bed feeling thirsty

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

I consume alcohol within 4 hours of going to bed ***

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

1 use stimulants when I train/compete (e.g., caffeine) after midday

I take afternoon naps lasting two or more hours

OTeam Sport

1

H Individual Sport

Fig. 1 Details of the ASBQ-IT results, comparing individual (n=169, black bar) and team (n =233, blank bar) sport athletes. Comparison at the

independent samples #-test: * p <0.05, ** p<0.01, *** p <0.001

Table 2 Demographics and

&7 No Recovery (n=219) Recovery (n=183) Significance
sport characteristics of the
sample accordin.g to the use of Age (years) 2549 2547 0.264
recovery strategies Females [1 (%)] 69 (31) 81 (44) 0.008
BM (kg) 71.5+129 71.5+11.6 0.957
Height (m) 1.77+0.09 1.77+0.10 0.782
Trainings/wk (count) 5+7 6+3 0.077
Training duration (h) 2.0+0.5 3.3+11.0 0.073
Competitions/month (count) 242 3+3 0.001
Competition level [n (%)] <0.001
Regional 136 (62) 66 (36)
National 62 (28) 71 (39)
International 21 (10) 39 (21)
Olympic 0(0) 7(4)
Total exercise volume (h/wk) 11.3+6.5 16.2+8.8 <0.001
Recent injury [n (%)] 36 (16) 58 (32) <0.001

body mass (BM); bold values for p <0.05 at the independent samples #-test or chi-square test

@ Springer



257 Page 6 of 9

Sport Sciences for Health (2026) 22:257

Travel gets in the way of building a consi leep-wake routine **

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

At home, I sleep in a less than ideal environment (e.g too light, too noisy, uncomfortable bed/pillow, toohot/cold) pEE————— '

I get up at different times each morning (more than £1 hour variation)

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

1 wake myself and/or my bed partner withmy snoring p——————————'

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

1 use sleeping pills/tablets to help me sleep *** -:—"—‘

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

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

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

1 go to bed with sore muscles ***

1 go to bed feeling thirsty

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

1 consume alcohol within 4 hours of going tobed EEE————— '

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

T use stimulants when I train/compete (c.g., caffeine) after midday

I take afternoon naps lasting two or more hours

1

ORecovery strategies

2 3 4 5

ENo recovery

Fig.2 Details of the ASBQ-IT results, comparing athletes with no typical use of recovery strategies (n=219, black bar) and athletes with a typi-
cal use of recovery strategies (n=183, blank bar). Comparison at the independent samples z-test: * p <0.05, ** p <0.01, *** p <0.001

Discussion

To the best of the authors’ knowledge, to date, this is the
first study aimed to validate the Italian version of the ASBQ.
In addition, as recovery strategies are becoming popular in
sports, this survey aimed to explore the most commonly self-
reported recovery modalities and their potential association
with sleep behaviors.

The ASBQ-IT showed satisfactory psychometric proper-
ties, with acceptable reliability and validity in this popula-
tion (w=0.638, a=0.621, temporal stability ICC=0.819)
only slightly inferior to previous translations and adapta-
tions [20]. Indeed, the recent meta-analysis of Cronbach’s
alpha reported an estimated average correlation coefficient
of 0.72, with a 95% CI between 0.63 and 0.80. Neverthe-
less, the original version of the ASBQ reported a coeffi-
cient of 0.63 [6]. Despite some translations showing higher
reliability coefficients [9, 11], some others showed coeffi-
cients in line with the present translation [10, 12]. Among
the possible reasons for these coefficients, the small num-
ber of items in the ASBQ, the multifaceted nature of sleep
behavior in athletes, the assumption that all scale items are
equally reliable, and the unidimensional factor structure can
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be hypothesized [20]. Considering such possible limitations,
McDonald’s omega has been recommended, but it has been
rarely reported in the ASBQ translations [20]. The temporal
stability of the questionnaire, assessed through test—retest
reliability, was higher than 0.8, suggesting that the ASBQ-
IT provides consistent results over time. This psychometric
property is critical as the ASBQ has been designed and rec-
ommended as a tool to evaluate possible poor sleep behav-
iors rather than a diagnostic tool as such serving also as a
measure to detect the effects of some specific sleep hygiene
interventions [1, 6]. Indeed, the usefulness of the ASBQ to
identify poor behaviors and address them with targeted sleep
hygiene protocols has been investigated, suggesting it might
enhance sleep indices in elite male cricket athletes [25].
Based on the results of this survey, a large proportion of
Italian athletes (46%) were characterized by ASBQ scores
above the recommended cut-off indicating “poor sleep
behaviors”, and only 21.6% had “good sleep behaviors”. In
particular, the majority of team sports athletes (64%) were
characterized by poor sleep behaviors: among the possible
reasons, being the item with the largest difference, team
sports athletes typically train or compete later in the evening,
potentially influencing their sleep quality. Some studies have
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recently been performed to investigate sleep and chronobiol-
ogy in Italian athletes [26—28]. In particular, a recent study
in Italian athletes of different disciplines used the Pittsburgh
Sleep Quality Index (PSQI), the Sleep Hygiene Index (SHI),
and the Morningness Eveningness Questionnaire (MEQ),
finding poor sleep hygiene in 16.1% of the sample and
good sleep in 55.4% of the sample, with individual sports
athletes showing lower PSQI and SHI scores compared to
team sports, in line with our findings suggesting worse sleep
behaviors in team sports athletes.

Contrary to our initial hypothesis, athletes reporting a
regular use of recovery strategies did not demonstrate better
ASBQ scores. However, given the cross-sectional nature of
the present study, these findings should not be interpreted as
evidence that recovery strategy use influences sleep behav-
iors. Rather, the observed association is likely explained by
differences in training and competition demands. Indeed,
athletes reporting a regular use of recovery strategies were
also characterized by a higher number of competitions per
month, greater weekly training and competition volume,
higher competitive level, and a greater prevalence of recent
injuries. Furthermore, among the ASBQ items, these ath-
letes reported higher scores for factors, such as muscle sore-
ness, overthinking in bed, use of sleeping aids, and sleeping
in non-home or travel environments.

In this context, training load and competition-related
demands may represent important confounding factors
underlying the association between recovery strategy use
and ASBQ scores. Athletes exposed to greater physical and
logistical demands are likely both to adopt recovery strate-
gies more frequently and report behaviors associated with
poorer sleep. This interpretation is further supported by the
finding that, among the individual recovery strategies exam-
ined, only local ice application was significantly associated
with higher ASBQ scores. The use of local ice may reflect
increased muscle soreness and recovery needs rather than
a detrimental effect of the recovery strategy itself on sleep
behaviors. Indeed, current evidence does not support the
notion that these recovery practices negatively affect sleep
[29, 30].

An intriguing finding of this study is the higher propor-
tion of female athletes reporting to use recovery strategies
compared with male athletes. Previous findings suggest
that female athletes are more likely to report psychologi-
cal symptoms and nutritional causes of underperformance
compared with male athletes. Nevertheless, more literature
is needed to confirm and better describe sex differences in
the use and effectiveness of recovery strategies [31, 32].

An additional consideration is that recovery strategy use
was assessed only as a binary variable (user vs. non-user),
without collecting information regarding frequency, dura-
tion, or cumulative exposure to each strategy. Therefore,

the present analyses do not allow exploration of potential
dose-response relationships between recovery strategy use
and sleep-related behaviors. While recovery strategy use
was included as an ancillary variable within the broader
scope of questionnaire validation, future studies should
examine whether the frequency, type, and combination of
recovery strategies differentially influence sleep-related
behaviors and sleep quality outcomes.

Although the internal consistency indices (Cronbach’s
a=0.621; McDonald’s @ =0.638) are comparable to those
reported in the original validation study, they should be
interpreted with caution as they fall within the “question-
able” to “low” range according to current psychometric
standards. This represents an important limitation of the
present study. The relatively low internal consistency
observed in the Italian sample may reflect the multi-
faceted nature of sleep behaviors. However, it may also
indicate that the original three-domain structure (routine,
behavior, and sport-related factors) is not fully supported
in this population. Therefore, the present findings should
not be interpreted as definitive evidence supporting the
original factor structure. While the exploratory analysis
provided preliminary support for the questionnaire struc-
ture, it cannot substitute for confirmatory factor analysis
(CFA). While conducting a CFA was beyond the scope of
the present translation and cross-cultural validation study,
it would represent the most appropriate approach to testing
the fit of the original three-factor model. Future research
should therefore include CFA in larger and more hetero-
geneous samples to further evaluate the structural validity
of the ASBQ-IT and strengthen the psychometric evidence
supporting its use.

Taken together, to the best of the authors’ knowledge,
the ASBQ-IT is the only Italian tool that has been cur-
rently translated and validated to evaluate sleeping hab-
its and behaviors in athletes. In detail, this tool aims to
investigate different aspects of sleep behaviors that might
impact sleep quality, including behaviors directly affecting
sleep, behaviors related to anxiety, and sleep disturbances
[9]. Although this tool is not intended to first identify poor
sleep quality, it is recommended to detect poor sleep hab-
its that could be targeted to improve sleep with tailored
sleep hygiene protocols [1]. Among the strengths of this
study, large sample size, wide participation of athletes
from different sport disciplines, competition levels, and
national involvement encourage the generalizability of
these findings. However, internal consistency was a lit-
tle lower than the average, but in line with the original
and some translated versions, while temporal stability was
sufficiently accurate. Future studies are recommended to
build a stronger evidence base for the use and application
of the ASBQ-IT in Italian athletes.
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Conclusion

As poor sleep behaviors could be associated with poor sleep
quality and affect physical and cognitive performance, this
study proposes a translated version of the ASBQ, which has
been validated in a large sample of Italian athletes.Query
The ASBQ-IT has been shown to have sufficient reliability
and can be administered in this population. Moreover, this
study has highlighted some differences between individual
and team sport athletes, and for the first time, has suggested
some possible association between sleep behaviors and the
use of other recovery strategies. Therefore, the ASBQ-IT is
a simple, fast, and reliable tool that might help to identify
Italian athletes with poor sleep behaviors and support their
coaches and healthcare staff to promote well-tailored sleep
hygiene interventions.
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