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Abstract

Objective—The purpose of the study was to examine the relationship between self-reported
sleep quality and sleep hygiene in Italian and American adolescents and to assess whether sleep-
hygiene practices mediate the relationship between culture and sleep quality.

Methods—Two nonprobability samples were collected from public schools in Rome, Italy, and
Hattiesburg, Mississippi. Students completed the following self-report measures: Adolescent
Sleep-Wake Scale, Adolescent Sleep Hygiene Scale, Pubertal Developmental Scale, and
Morningness/Eveningness Scale.

Results—The final sample included 776 Italian and 572 American adolescents 12 to 17 years
old. Italian adolescents reported much better sleep hygiene and substantially better sleep quality
than American adolescents. A moderate-to-strong linear relationship was found between sleep
hygiene and sleep quality in both samples. Separate hierarchical multiple regression analyses were
performed on both samples. Demographic and individual characteristics explained a significant
proportion of the variance in sleep quality (Italians: 18%; Americans: 25%), and the addition of
sleep-hygiene domains explained significantly more variance in sleep quality (Italians: 17%;
Americans: 16%). A final hierarchical multiple regression analysis with both samples combined
showed that culture (Italy versus United States) only explained 0.8% of the variance in sleep
quality after controlling for sleep hygiene and all other variables.

Conclusions—Cross-cultural differences in sleep quality, for the most part, were due to
differences in sleep-hygiene practices. Sleep hygiene is an important predictor of sleep quality in
Italian and American adolescents, thus supporting the implementation and evaluation of
educational programs on good sleep-hygiene practices.
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Adolescence is a period characterized by important changes in cognitive, behavioral, social,
and emotional functioning attributable to biological development (ie, puberty) and to new
roles and demands in the familial and social milieu (eg, decreased parental involvement,
increased academic requirements). There also are dramatic changes in sleep/wake patterns
during adolescence, including a decrease in sleep duration,1=3 a delay in the timing of
sleep,*° and an increasingly large discrepancy between weekday and weekend sleep
patterns.®-9 Sleep quality is reduced as well.19 Community- and school-based studies
conducted in Europe, Asia, and the United States suggest that between 6% and 37% of
adolescents report difficulties on =1 of the following behavioral dimensions of sleep quality:
going to bed,1112 falling asleep,3-13-17 maintaining undisturbed sleep,10:16-18 reinitiating
sleep after nocturnal awakenings,316:17 and returning to wakefulness in the morning.”:9:15.17
Furthermore, up to 16% of adolescents are considered to have clinically significant
insomnia.16.19.20

There is ample evidence that inadequate sleep quantity and quality are linked to significant
problems in several aspects of teenagers’ lives.>® Sleepiness may be a widespread problem
in the school setting, where both suboptimal sleep duration and sleep disturbance are
associated with reduced academic functioning, including attentional difficulties and
increased absences.?1:22 Substance use is greater among teenagers with sleep
difficulties.1323 On the highway, >50% of fall-asleep driving accidents are caused by people
<25 years old.24 Importantly, disturbed sleep quality is associated with deficits in
concurrently measured psychologic, behavioral, and somatic functioning and predicts the
emergence of deficits in interpersonal and psychosocial functioning.3:10:23.25 Although
causal relationships have not been firmly established, these findings raise the possibility that
adolescent academic, emotional, health, and behavioral problems may be prevented or
meani;sgfully improved by interventions that result in increased quantity and quality of
sleep.

Insufficient and irregular teenage sleep have been the focus of a number of investigations,
and important biological and social influences have been identified.>12:15.27.28 Djsturbed
sleep quality is likely attributable to many of the same factors. Models used in the
investigation of sleep quality during early childhood view sleep as occurring within the
context of both internal factors (biological, maturational, health related, psychosocial) and
external factors (familial, environmental, cultural), which directly or indirectly influence
how well children sleep.2%39 These models emphasize the role of caretakers in ensuring that
children have a regular sleep/wake schedule, a suitable sleep environment, and a bedtime
routine that prepares them physiologically, behaviorally, and emotionally for sleep. These
practices, commonly referred to as sleep hygiene, are considered to mediate or moderate the
influence of the contextual variables. Models such as these also may be applied to the study
of adolescent sleep. During this developmental period, however, there are changes in
important contextual variables (eg, pubertal status, school start time, social activities,
parental involvement, and employment).12 Because these changes are believed to increase
adolescents’ vulnerability to sleep difficulties, good sleep hygiene may be especially
important.

This study investigated the relationship between sleep-hygiene practices and reported sleep
quality in Italian and American adolescents. Sleep hygiene for adolescents can be defined as
behavioral practices that promote good sleep quality, adequate sleep duration, and full
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daytime alertness.3! These practices include avoiding late-afternoon naps and alcohol,
tobacco, and caffeine before bedtime; following a bedtime routine; avoiding bedtime
activities that are physiologically, cognitively, and emotionally activating; sleeping alone;
not using the bed for activities other than sleep; sleeping in a comfortable, quiet, toxin-free
environment; and maintaining a stable sleep schedule.31:32 Although there is a general
appreciation of the importance of sleep-hygiene practices for good sleep quality,32 very few
studies have examined this relationship in adolescents, and these studies have assessed only
selected aspects of sleep hygiene (eg, substance use, cognitive activation).11:13.14.17.25 o
better understanding of this relationship would support further development of programs to
educate adolescents about good sleep habits.

Sleep hygiene within the context of culture (Italian versus American) was also investigated
in the current study. Existing cross-cultural examinations of adolescent sleep are scarce,33
and there is only a modest collection of international studies on sleep quality during this
developmental period.313-17 Using these reports to make cross-cultural comparisons has
been difficult because of differences in operational definitions of sleep-related variables,
sample sizes, measures, and administration procedures. Cultural comparisons are of intrinsic
value, because they permit evaluation of the benefits and consequences of cultural practices.
Furthermore, explaining cultural differences is one way to increase understanding of
adolescent sleep quality. In this regard, it is hypothesized that sleep hygiene will be
identified as a mediator of sleep-quality differences between Italian and American
adolescents.

Data were collected from public school systems in Rome, Italy, and Hattiesburg,
Mississippi. In Italy, a nonprobability sample of 5 schools was selected in the urban area of
Rome. These school districts were chosen because of the heterogeneous population in terms
of socioeconomic status (SES). Italian researchers recruited 932 families at a meeting
organized by the public school system and asked caretakers to sign an institutional review
board—approved consent form on site (response rate: 83%). A nonprobability sampling
strategy was also used in the United States, with the superintendent providing permission to
collect data at all 3 public middle and high schools in Hattiesburg, Mississippi, a small city
in the southern region of the state. Within each school, specific academic classes were
chosen to maximize representation of students in each grade. American researchers
informed 979 students about the study in individual classes. These students were asked to
take the institutional review board—approved consent form home, have it signed by their
caretaker, and return it to their teacher (response rate: 58%).

Students anonymously completed a set of pencil-and-paper questionnaires (presented in the
same order across samples) in the morning (8:00 am to 12:30 pm) during October and
November 2002. In both countries, project field staff administered and monitored the
completion of questionnaires. Italian researchers used forward-backward translation
procedures to create Italian versions of study measures. Because educational categories
differ across Europe and America, SES was determined by scoring the head of household's
occupation on a scale of 1 (unskilled) to 9 (professional).3*

Adolescent Sleep-Wake Scale—The Adolescent Sleep-Wake Scale (ASWS; see

Appendix 1) is based on and includes items similar in content to those on the Children’s
Sleep-Wake Scale.32:36 The ASWS is a 28-item self-report pencil-and-paper research
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instrument that assesses sleep quality in 12- to 18-year-old adolescents. Respondents are
asked to indicate how often sleep behaviors have occurred during the past month using a 6-
point scale (“always,” “frequently-if not always,” “quite often,” “sometimes,” “once in a
while,” and “never”). Adolescents’ sleep is measured along 5 behavioral dimensions
including going to bed (5 items), falling asleep (6 items), maintaining sleep (6 items),
reinitiating sleep (6 items), and returning to wakefulness (5 items). Mean subscale scores for
each dimension and a full-scale sleep-quality score (ASWS total; mean of 5 subscales) can
be obtained. Scores range from 1 to 6, with higher scores indicating better sleep quality. In
this study, internal consistency (Chron-bach's a) for the ASWS subscales was remarkably
similar across adolescent samples (ltalians: a = .60 to .81; Americans: a = .64 to .82). The
full scale (ASWS total) showed good reliability (Italians: a = .80; Americans: a = .86).

Adolescent Sleep Hygiene Scale—The Adolescent Sleep Hygiene Scale (ASHS) (see
Appendix 2) was modified from the Children’s Sleep Hygiene Scale.3” The ASHS is a 28-
item self-report pencil-and-paper measure that assesses sleep-facilitating and sleep-
inhibiting practices in 12- to 18-year-old adolescents along 9 different conceptual domains:
physiological (5 items), cognitive (6 items), emotional (3 items), sleep environment (4
items), daytime sleep (1 item), substances (2 items), bedtime routine (1 item), sleep stability
(4 items), and bed/bedroom sharing (2 items). Students report how often sleep-related
behaviors have occurred during the past months along a 6-point scale (“always,”
“frequently-if not always,” “quite often,” “sometimes,” “once in a while,” and “never”).
Mean domain scores and an overall sleep-hygiene score (ASHS total; mean of 9 domain
scores) are available. All scores range from 1 to 6, and higher scores are indicative of better
sleep hygiene. In this study, internal consistency was similar for the American and Italian
samples, with the exception of the sleep-environment domain (Italian: a = .37; American: a
=.52). Among all adolescents (both samples combined), Chronbach's a ranged from .46 to .
74 for the sleep-hygiene domains and was .80 for the full scale (ASHS total).

0

Pubertal Development Scale—The Pubertal Development Scale (PDS) is an 8-item
pencil-and-paper assessment of physical maturation and pubertal status in young humans.38
Measured characteristics include growth in height and body hair, skin changes, voice
changes and facial hair growth (boys only), and breast development and menarche (girls
only). PDS scores range from 1 (prepubertal) to 4 (full maturation). Previous reports on the
self-report version of the PDS have found Chronbach's coefficient a ranging from .67 to .
70.38

Morningness/Eveningness Scale—The Morningness/Eveningness (M/E) Scale is a
self-report measure of circadian preference in older children and adolescents.*39 Ten items
inquiring about preferred timing of activities (eg, school, taking tests, bedtime, rise time) are
scored on a 4- or 5-point scale, with scores ranging from 10 (extreme evening) to 42
(extreme morning). Previous studies have reported reliability for the M/E Scale (Italians: a
= .7740; Americans: a = .73*39) and significant associations between M/E Scale scores and
bedtimes and rise times (r = 0.25-0.52).4

Data Analysis

All analyses were performed with Statistical Package for the Social Sciences (SPSS Inc,
Chicago, IL) version 11.0. Where appropriate, summary measures were presented as means
and standard deviations (SDs). Comparisons involving continuous variables were performed
by using t tests; however, when distributional assumptions were not met, comparisons were
made with a Mann-Whitney U test. Categorical data were analyzed by using a X2 test.
Pearson correlation for continuous variables and Spearman correlation for ordinal variables
were computed to assess the association between ASHS and ASWS variables. Hierarchical

Pediatrics. Author manuscript; available in PMC 2014 February 19.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

LeBourgeois et al.

RESULTS

Participants

Page 5

multiple regressions were performed to assess the relationships between sleep quality
(ASWS total) and ASHS domains, demographic characteristics, pubertal status, circadian
preference, and geographic location. The significance level for the described comparisons
was set at .05. In the case of multiple comparisons, however, the a level was divided by the
number of comparisons (Bonferroni test) to control for an inflated type | error rate.4
Missing values were infrequent (<3% for any variable). Items missing on the ASWS, ASHS,
and M/E scales were replaced with means of the remaining cases from respective data-
collection locations (Italy and the United States), and PDS missing values were replaced
with means from existing participants of the same age, gender, and geographic location
(Italy and the United States). Effect size in SD units was computed for ASHS and ASWS
mean (M) comparisons (d = M sample 1 — Msample 2/SDpoo|ed).42 As reviewed by Cohen,3 an
effect size of .25 is considered small, .50 is considered medium, and =.75 is considered
large.

The final sample included 776 Italian and 572 American adolescents (N = 1348; 655 male
and 693 female) 12 to 17 years old (mean: 14.6 years; SD: 1.6). At each age, there were at
least 170 adolescents. As shown in Table 1, samples did not differ significantly in mean age,
pubertal status (PDS scores), or circa-dian preference (M/E Scale scores). The Italian sample
included a higher proportion of males. There were significant racial differences across
geographic locations: 78.3% of American adolescents but >1% of Italian adolescents were
black. SES was significantly lower among Italian than among American adolescents.
American participants were more likely to take medications affecting sleep and/or
wakefulness (eg, antidepressants, antihistamines, stimulants) and reported a higher
prevalence of medical illnesses/disabilities (eg, asthma, attention-deficit/hyperactivity
disorder, diabetes) than did Italian adolescents.

Group Differences in Sleep Quality and Sleep Hygiene

Italian adolescents reported substantially higher scores on every behavioral dimension of the
ASWS than did American adolescents (see Fig 1): going to bed (t = -6.16, P <.001;d =
0.37); falling asleep (t = —10.64, P < .001; d = 0.62), maintaining sleep (t=-11.92, P <.
001; d = 0.67), reinitiating sleep (t = —8.05, P - .001; d = 0.46), and returning to
wakefulness (t = —3.00, P <.001; d = 0.16). Overall sleep quality, as measured by ASWS
total, was significantly better among adolescents in the Italian than in the American sample
(t=-11.39, P <.001; d = 0.66). Italian/American group differences accounted for 9.5% of
the variance in the ASWS total score.

Examination of mean ASHS domain scores (see Table 2) showed that Italian adolescents
reported significantly better sleep hygiene, with higher scores on the physiological,
cognitive, emotional, sleep-environment, daytime-sleep, and sleep-stability domains. Mann-
Whitney U tests showed that American adolescents had higher scores only on the substance-
use and bed/bedroom-sharing domains. No group differences were found on the bedtime-
routine domain. The mean ASHS total difference favored the Italian adolescents by close to
0.75 SD.

Relationship Between Sleep Quality and Sleep Hygiene

The data presented in Table 3 illustrate that each of the behavioral dimensions of sleep
quality were related to =1 of the sleep-hygiene domains for both Italian and American
adolescents. It is evident that the consistency and strength of these relationships differed not
only across sleep-quality dimensions but also across samples. Among both Italians and
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Americans, high scores on all ASWS subscales were related to avoidance of cognitively
arousing activities (high scores on the cognitive domain). Notably, all the larger correlation
coefficients (r > 0.30) involved cognitive or emotional activation (cognitive or emotional
domains). Furthermore, the majority of the sleep-hygiene domains (eg, physiologic,
emotional, substance use) were selectively related to sleep-quality subscales. Adolescents
reporting more frequent daytime napping (daytime-sleep domain), for example, reported
more difficulties with waking in the morning (returning-to-wakefulness subscale). Less
success in maintaining and reinitiating sleep was associated with sharing a bed or bedroom
but only for adolescents in the American sample. None of the sleep-quality subscales were
related to the bedtime-routine domain.

Figure 2 presents scatter plots showing moderate-to-strong linear relationships between
sleep hygiene (ASHS total) and sleep quality (ASWS total) across both samples (ltalians: r
=0.40, P <.001; Americans: r = 0.46, P <.001).

To test whether sleep hygiene accounted for unique variance in overall sleep quality after
the removal of the effects of control variables that were potentially related to both measures,
separate hierarchical multiple regression analyses were performed on the Italian and
American samples. Each regression took the same form, with demographic characteristics
(age, gender, SES, race [Americans only]) along with medication/illness status, pubertal
status (PDS scores), and circadian preference (M/E Scale scores) entered in the first step and
sleep hygiene (individual ASHS domain scores) added in the second step.

The results of these regressions are presented in Table 4. For both samples, control variables
entered in step 1 explained a significant proportion of the variance (18% and 25% in the
Italian and American samples, respectively) in sleep quality, with circa-dian preference
accounting for the highest percentage of unique variance in ASWS total scores. High scores
on the M/E scale (morningness) were associated with better overall sleep quality than low
scores (eveningness). Addition of ASHS domain scores in the second step explained
significantly more variance in ASWS total scores (17% for Italians; 16% for Americans).
Among Italian adolescents, inspection of the squared semipartial correlations (sp2) revealed
significant unique variance related to the cognitive and emotional sleep-hygiene domains.
Among American adolescents, however, the cognitive, emotional, sleep-environment, and
bed/bedroom-sharing domains accounted for significant unique variance in ASWS total
scores. In all cases, high domain scores (good sleep hygiene) were associated with good
sleep quality.

Variables Mediating the Relationship Between Culture and Sleep Quality

Multiple hierarchical regression analyses were used to assess the extent to which control
variables and sleep hygiene mediated the relationship between culture (Italian versus
American) and sleep quality (ASWS total). The first analysis assessed mediation by control
variables only. In the analysis, characteristics differentiating the Italian and American
samples (see Table 1) were entered into step 1, and culture was added in step 2. Race was
not included in this grouping of variables, because very few black adolescents were included
in the Italian sample (0.4%, see Table 1). Race did not account for a significant amount of
variance in the American sample (see Table 2). Examination of the sp? coefficients in the
first step of the hierarchical regression revealed that gender (sp? = 0.019, with males having
better sleep quality), medication status (sp? = 0.008), and illness/disabilities (sp? = 0.005)
accounted for a significant proportion of the variance in the total sleep quality of both
samples combined. Overall, the control variables accounted for 4.5% of the total variance in
sleep quality (ASWS total: F[4, 1322] = 15.74, P < .001). In step 2, culture accounted for an
additional 7.2% of the variance in sleep quality (F[1, 1321] = 108.00, P < .001).
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A second hierarchical regression assessed the mediational role of sleep hygiene. Control
variables were again entered in the first step, ASHS domains differentiating samples (see
Table 4) were entered in the second step, and culture was added in the third step. In this
analysis, the sleep-hygiene domains accounted for an additional 27.3% of the variance in
total sleep quality (F[8, 1308] = 65.30, P <.001). The significant sleep-hygiene domains in
step 2 were cognitive (sp2 = 0.026), emotional (sp? = 0.058), environmental (sp? = 0.012),
and sleep stability (sp? = 0.023). Inclusion of culture in step 3 accounted for only an
additional 0.8% of the variance in ASWS total (F[1, 1307] = 15.54, P <.001).

DISCUSSION

Italian adolescents practiced markedly better sleep hygiene and reported substantially better
sleep quality than American adolescents. Across cultures, reported practice of sleep hygiene
(ASHS total) was moderately to strongly related to sleep quality (ASWS total), and these
relationships were not attributable to any of the measured demographic and individual
difference variables. Furthermore, differences in overall sleep quality between the Italian
and American samples were, for the most part, due to differences in sleep-hygiene practices.

Good sleep quality can be viewed as the seamless integration of sleep into a sleep/wake
oscillatory pattern that meets sleep-related needs. In this study, an adolescent with good
sleep quality was defined as one who goes to bed easily at bedtime, transitions effortlessly
from wakefulness to sleep, maintains undisturbed sleep, reinitiates sleep after nocturnal
arousals and awakenings, and transitions easily from sleep to wakefulness in the morning.
The sleep-quality measure used in the present analysis, the ASWS, is an early-stage effort to
assess different behavioral dimensions of sleep quality based on a model that places sleep
within the context of intrinsic and extrinsic variables. The findings of this study support this
multidimensional model in that examination of the 5 sleep-quality subscales (ASWS)
revealed differing relationships with 8 of the 9 individual domains of sleep hygiene (ASHS).
For example, in both samples, less success in going to bed (delaying bedtime) was more
common among teens engaging in physiologically, cognitively, and emotionally activating
behaviors. In comparison, adolescents with poorer success in returning to wakefulness in the
morning were less likely to have stable sleep schedules and more likely to take daytime naps
and engage in cognitively and emotionally activating bedtime behaviors. Finding differing
patterns of relationships supports the notion that it is important for researchers to assess
multiple behavioral dimensions of sleep quality.

This study extends other investigations of adolescent sleep-hygiene practices by providing a
comprehensive estimate of the ability of sleep hygiene to predict sleep quality. Whereas
previous reports of this relationship have used measures of select elements of sleep hygiene
(eg, substance use,13:33:44 cognitive and emotional activation!3), our study administered a
new measure that more fully assesses the acknowledged sleep-hygiene domain of content.32
Furthermore, although it is difficult to identify and measure all relevant control variables, an
effort was made to account for demographic and individual difference variables of known
relation to both sleep hygiene and sleep quality.12 Among individual difference variables,
circadian preference accounted for the highest percentage of variance in both samples. This
finding is consistent with those of other studies showing that evening preference is
associated with poor sleep quality as well as with poor sleep-hygiene practices (eg, sleep/
wake irregularity, frequent use of psychoactive substances), insufficient sleep duration, and
daytime sleepiness.12:17:45-47 After controlling for demographic and individual difference
variables, sleep hygiene still accounted for a substantial proportion of the variance in sleep
quality (16% among Americans and 17% among Italians).

Pediatrics. Author manuscript; available in PMC 2014 February 19.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

LeBourgeois et al.

Page 8

Among both Italian and American adolescents, the emotional and cognitive domains of the
ASHS were the strongest unique predictors of overall sleep quality. Other authors also found
increased sleep problems among adolescents who worry, feel sad, or engage in cognitively
stimulating activities just before bedtime.13:17:33 This is of particular importance, given
existing data that support the role of psychological instability in sleep difficulties during this
developmental period.10.13.16.17

These results also suggest culturally related disparities in the prediction of overall sleep
quality. Among American but not Italian adolescents, sleeping in a quiet, dark, comfortable
environment and not sharing a bed/bedroom were associated with better sleep quality. It is
unclear why environmental factors would only be important in the American sample,
especially because adolescents in the Italian sample were from a large urban city, which is
assumed to produce a noisier sleep environment. Furthermore, the absence of a relationship
between sharing a bed/bedroom and sleep quality in the Italian sample may have been due to
the heterogeneity of the scale items (see Appendix 2). Although we are not aware of any
reports on bed/bedroom sharing during adolescence, 1 recent Italian study found a 3.5%
prevalence of cosleeping among 10- to 11-year-old children living in Rome.*8 The current
sample of Italian adolescents may have been more likely to share bedrooms but not beds
with another individual. Furthermore, given that avoidance of sharing a bed but not a
bedroom is commonly reported in studies of sleep-hygiene practices for young children,49:50
these items should be revised to specifically tap sleeping with another individual.

In general, Italian adolescents reported much better sleep-hygiene practices than did
Americans, with the largest differences occurring in the physiological and daytime-sleep
domains. Existing reports show that napping increases during adolescence,! and this trend
may occur in some cultural groups more than in others.52 These differences may also be
explained by variability in the sociocultural context, which implies different styles of living.
In Italy, better sleep-hygiene practices may be due to maintenance of parental involvement
into early adolescence. For example, a previous study on sleep habits and problems with a
representative sample of 6632 Italian high school students found that irregular sleep
schedules, frequent napping, insufficient sleep duration, and daytime sleepiness were
significantly more likely to occur among older (16- to 19-year-old) adolescents than among
younger (14- to 15-year-old) ones.*? Although this study did not assess parental
involvement across the 2 age groups directly, the results do suggest that incorporating
parent-related measures (eg, attitudes about sleep, levels of parental monitoring) may
advance our understanding of factors influencing sleep-hygiene practices of adolescents.

Although international differences in sleep patterns and difficulties falling asleep were found
in a recent study of 11- to 16-year-olds from 11 European countries, 1333 our study is, to our
knowledge, the first cross-cultural investigation of adolescent sleep hygiene and sleep
quality conducted during the same period with identical measures and administration
procedures. These findings demonstrate remarkable cultural differences in overall sleep
quality (ASWS total) as well as in each of the behavioral dimensions of sleep quality
(ASWS subscales). Finding group disparities (cultural or otherwise) when studying a
behavior is especially important when these differences can be explained. In this regard,
sleep-quality differences were related in part to varying sample demographics such as race,
gender, and medication use. Of primary importance, however, was that culture accounted for
<1% of the variance in adolescent sleep quality after we controlled for both demographic
characteristics and sleep-hygiene domains. These findings demonstrate that sleep-hygiene
practices may be an important mediating variable when group differences in sleep quality
are explored. Thus, researchers may benefit from assessing sleep hygiene comprehensively
in future investigations of gender, age, race, or circadian preference differences in sleep
quality.
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Clinically, our findings highlight the need to understand the sleep-related practices
associated with sleep quality first and then to create educational and intervention programs
that target modification of these specific behaviors. Recent studies have shown that
adolescents have a general lack of knowledge about sleep and healthy sleep habits. For
example, Grunstein demonstrated that knowledge of sleep and driving among 1378
Australian adolescents was very poor.4” Cortesi et al, 3 in a pilot study of a sleep-education
program with 425 Italian high school students, showed that students had low baseline levels
of sleep knowledge and that those assigned to an education group, compared with controls,
had higher sleep-knowledge scores post-intervention and 3 months after completion of the
course. Studies on the effects of the Sleep Smart Program, a prevention-intervention
curriculum that teaches healthy sleep-hygiene practices to seventh- and eighth-graders,
found that students who received training had improved sleep-pattern regularity and
increased school-night sleep duration.>#:55 Furthermore, improved sleep hygiene may have
other health-related benefits such as decreasing the frequency and duration of migraine
attacks in children and adolescents.26

Several limitations of this study deserve mention. First, there is good reason to question the
generaliz-ability of the present findings, because they are based on nonprobability samples.
It is likely that there are important variations across groups of individuals residing in
different regions of Italy and the United States, which supports the need for additional cross-
cultural comparisons of sleep from multiple sites across different countries. Second,
response rates in this study differed between groups (83% for Italians; 58% for Americans),
and it is unknown whether respondents differed from nonrespondents on characteristics
related to sleep quality and sleep hygiene (eg, SES, parental involvement). Third, all data
were collected with self-report measures. Although it is desirable to use multiple methods of
assessing sleep quality (actigraphy, polysomnography, sleep diaries, interviews), self-report
questionnaires are the most time- and cost-efficient way to collect data on large samples.
Furthermore, measurement of SES presents well-documented problems,®6 which are likely
compounded in cross-cultural studies as a result of different educational and economic
systems. Although the SES measure used in this study included quantitative ratings of
American occupations,3 these ratings may not have provided an adequately valid measure
of SES for Italians. Finally, translation of measures must be considered when cross-cultural
research is conducted. Although we used a common strategy (forward-backward
translation), there is a chance that we failed to recognize subtle differences between cultures.
Future cross-cultural sleep studies should consider reviewing measures in need of translation
in a group of individuals who are fluent in both languages, knowledgeable about both
cultures, and have expertise in sleep.>’

CONCLUSIONS

Our findings suggest that sleep hygiene is importantly related to sleep quality during
adolescence and support the implementation and evaluation of educational programs that
emphasize good sleep habits. Investigating similarities and differences in sleep and sleep-
related practices within and across countries may facilitate an understanding of factors that
underlie sleep/wake regulation during adolescence. Furthermore, these results indicate that
culture may influence sleep-hygiene practices and that these sleep-related behaviors may put
adolescents from different cultures at risk for poor sleep quality.
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APPENDIX
APPENDIX 1

ASWS Subscales and Items

Going to bed

When it's time to go to bed, | want to stay up and do other things (for example: watch television, play video games,
talk on the phone).

| have trouble making myself go to bed at bedtime.
| am ready to go to bed at bedtime.
| enjoy bedtime.
| try to “put off” or delay going to bed.
Falling asleep
When it's time to go to sleep (lights-out), I have trouble settling down.
When it's time to go to sleep (lights-out), | feel sleepy.
When it's time to go to sleep (lights-out), | lie down but then get up and come out of the bedroom.
| have trouble going to sleep.

I need help getting to sleep (for example: I need to listen to music, watch television, take medication, or have
someone else in the bed with me).

| fall asleep quickly.
Maintaining sleep
During the night, | toss and turn in my bed.
During the night, I am very restless.
During the night, | moan, groan, or talk in my sleep.
During the night, my legs kick or jerk.
During the night, I wake up more than once.
| sleep soundly through the night.
Reinitiating sleep
After waking up during the night, I have trouble going back to sleep.
After waking up during the night, I have trouble getting comfortable.
After waking up during the night, | wake up another family member.

After waking up during the night, | need help to go back to sleep (for example: | need to watch television, read, or
sleep with another person).

After waking up during the night, | feel scared.
After waking up during the night, I roll over and go right back to sleep.
Returning to wakefulness
In the morning, | wake up and feel ready to get up for the day.
In the morning, | wake up feeling rested and alert.
In the morning, | wake up and just can't get going.
| need help waking up in the morning (for example: from an alarm clock or another person).

| have trouble getting out of the bed in the morning.

APPENDIX 2
ASHS Domains and ltems

Physiological
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After 6:00 pm, | have drinks with caffeine (for example: cola, pop, root beer, iced tea, coffee).
During the 1 hour before bedtime, I am very active (for example: playing outside, running, wrestling).
During the 1 hour before bedtime, | drink >4 glasses of water (or some other liquid).
1 go to bed with a stomachache.
1 go to bed feeling hungry.
Cognitive

During the 1 hour before bedtime, I do things that make me feel very awake (for example: playing video games,
watching television, talking on the telephone).

1 go to bed and do things in my bed that keep me awake (for example: watching television, reading).
1 go to bed and think about things I need to do.
1 go to bed and replay the day's events over and over in my mind.

I use my bed for things other than sleep (for example: talking on the telephone, watching television, playing video
games, doing homework).

I check my clock several times during the night.
Emotional
During the 1 hour before bedtime, things happen that make me feel strong emotions (sadness, anger, excitement).
1 go to bed feeling upset.
1 go to bed and worry about things happening at home or at school.
Sleep environment
| fall asleep while listening to loud music.
| fall asleep while watching television.
| fall asleep in a brightly lit room (for example, the overhead light is on).
| fall asleep in a room that feels too hot or too cold.
Daytime sleep
During the day | take a nap that lasts > 1 hour.
Substances
After 6:00 pm, | smoke or chew tobacco.
After 6:00 pm, | drink beer (or other drinks with alcohol).
Bedtime routine
| use a bedtime routine (for example, bathing, brushing teeth, reading).
Sleep stability
During the school week, | stay up >1 hour past my usual bedtime.
During the school week, | “sleep in” >1 hour past my usual wake time.
On weekends, | stay up >1 hour past my usual bedtime.
On weekends, | “sleep in” >1 hour past my usual wake time.
Bed/bedroom sharing
I sleep alone.

I sleep all or part of the night with someone else (for example, with your parent[s], sister, or brother).

ABBREVIATIONS
SES socioeconomic status
ASWS Adolescent Sleep-Wake Scale
ASHS Adolescent Sleep Hygiene Scale
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PDS Pubertal Development Scale
M/E Morningness/Eveningness
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ASWS subscale and total mean differences with SD bars for Italian (n = 776) and American

(n=572) adolescents.
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Scatter plots of the relationship between the ASHS and ASWS total scores for Italian (n =

776) and American (n = 572) adolescents.
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Sample Characteristics for Italian and American Adolescents (N = 1348)

Italian (n=776) American (n =572) Statistics
Age, mean (SD) 14.6 (1.6) 14.6 (1.6) NS
Gender, % male 55.4 41.2 X2=29.1,P<.001
Race, % white 99.6 21.7 X2=887.2,P<.001
SES”. mean (SD) 45 (1.4) 5.1 (0.6) t=6.3, P <.001
Medications, % 55 18.2 X2=58.9, P<.001
lInesses/disabilities, % 8.6 16.8 X2=20.5P<.001
Pubertal status, mean (SD) 3.1(.6) 3.2(.6) NS
Circadian preference, mean (SD) 26.3 (4.1) 26.0 (4.4) NS

NS indicates not significant.

*
Occupational scoring for head of household.
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ASHS Domain and Total Scale Scores for Italian (n = 776) and American (n = 572) Samples

TABLE 2

ASHS Domains Italian American  Statistics

Physiological 47(86)  39(92) t=-17.4,P<.001,d=0.96
Cognitive 4.0 (.90) 3.3(9) t=-13.5P<.001,d=0.70
Emotional 4.7 (.99) 42(1.10) t=-8.9,P<.001,d=0.50
Sleep environment 5.0 (.79) 45(1.00) t=-104,P<.001,d=0.57
Daytime sleep 51(1.31) 39(1.75) t=-143,P<.001,d=0.77
Substances 54(1.09) 233(67) z=-93,P<.001

Bedtime routine 41(1.85) 39(1.83) NS

Sleep stability 3.8(1.09) 33(1.10) t=-8.8,P<.001,d=0.48
Bed/bedroom sharing  4.5(1.88) 5.1(1.30) z=-4.3,P<.001

ASHS total 45(57)  40(61) t=-13.03,P<.001,d=0.70

NS indicates not significant.
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TABLE 4

Hierarchical Regressions of Control Variables and ASHS Domain Scores on ASWS Total Scores for Italian (n
= 776) and American (n = 572) Samples

Sleep Quality (ASWS Total)

Italian American

R2Change FVaue p sp2 R2Change F Value B 2

1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Step 1
Age .00  0.000 .07 0.004
Gender -.09 0.006 -.10 0.006
* —_— —_—
Race .00 0.000
SES .10 0.008 .06 0.003
Medication status .10 0.008 .00 0.000
IlIness status .04 0.002 .05 0.003
Pubertal status .00  0.000 .09 0.005
Circadian preference .39 0'144T 47 0.220T
2
R2 change .18T 24.09 .251' 23.13
Step 2 (ASHS domains)
Physiological .08  0.005 -02 0.000
Cognitive 14 O.OlOT 21 0.026T
Emotional .27 0'050‘r 17 O.OZOT
Sleep environment .06 0.003 12 O.OlOT
Daytime sleep .02 0.000 -05 0.003
Substances .00 0.000 .04 0.002
Bedtime routine .03 0.001 .06  0.000
Sleep stability .06 0.004 .08 0.000
Bed/bedroom sharing -01  0.000 A1 0.010T
R? change 17t 21.52 16" 16.12
R? total (adjusted) .35T . 41T

sp2 indicates squared semipartial correlation coefficient.

*
Race was not included in step 1 for the Italian sample because of a high proportion of white participants (99.6%).

TTwo-taiIed tests of significance: P <.001.
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