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Abstract Although sleep has been linked to activities in
various domains of life, one under-studied link is the rela-
tionship between unhealthy sleep practices and conduct
problems among adolescents. The present study investi-
gates the influence of adolescents’ unhealthy sleep prac-
tices-short sleep (e.g., less than 6 h a day), inconsistent
sleep schedule (e.g., social jetlag), and sleep problems-on
conduct problems (e.g., substance use, fighting, and skip-
ping class). In addition, this study examines unhealthy sleep
practices in relationship to adolescent emotional well-
being, defiant attitudes, and academic performance, as well
as these three domains as possible mediators of the longi-
tudinal association between sleep practices and conduct
problems. Three waves of the Taiwan Youth Project
(n = 2,472) were used in this study. At the first time-point
examined in this study, youth (51 % male) were aged 13—17
(M = 13.3). The results indicated that all three measures of
unhealthy sleep practices were related to conduct problems,
such that short sleep, greater social jetlag, and more serious
sleep problems were concurrently associated with greater
conduct problems. In addition, short sleep and sleep prob-
lems predicted conduct problems one year later. Further-
more, these three unhealthy sleep practices were differently
related to poor academic performance, low levels of emo-
tional well-being, and defiant attitudes, and some significant
indirect effects on later conduct problems through these
three attributes were found. Cultural differences and sug-
gestions for prevention are discussed.
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Introduction

Studies have shown that most adolescents do not obtain
sufficient sleep on school days and weekends (Roberts
et al. 2001; Wolfson and Carskadon 1998). One reason for
this lack of sleep is the delayed bedtime and delayed wake-
up time (i.e., circadian phase delay) that is common during
adolescence, for both biological (e.g., puberty) and psy-
chosocial (e.g., seeking autonomy) reasons (Carskadon
et al. 1993; Crowley and Carskadon 2010). Besides sleep
problems, adolescence is characterized by an increase in
conduct problems/delinquency (Gottfredson and Hirschi
1990; Moffitt 1993), as well as various physical, cognitive,
and emotional changes (Wolfson and Carskadon 1998).
Hence, adolescence is characterized by sleep problems, an
increase in conduct problems/delinquency, and various
personal changes. Vail-Smith et al. (2009) showed that
sleep problems (e.g., insufficient sleep) results in an array
of negative consequences. Relatively few studies have
examined the association between sleep and conduct
problems, however, and none has examined possible
mediators of the association.

This study employed a Taiwanese panel sample to
examine the relationship between adolescent unhealthy
sleep practices, namely short sleep and social jetlag (later
weekend bedtimes compared to weekdays), and youth
conduct problems, including substance use, skipping class,
and fighting. Furthermore, the model tested in this study
includes three important measures of adolescent function-
ing: psychological well-being, defiant attitude, and
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academic performance. These variables are not only
included as the consequences of unhealthy sleep practices,
but they are also treated as possible mediating factors that
may intervene between sleep practices and deviance.

Sleep Functioning and Conduct Problems
in Adolescence

Understanding the relationship between unhealthy sleep
practices and conduct problems during adolescence seems
especially important because youth often do not obtain
sufficient sleep (Wolfson and Richards 2011) and they are
disproportionally engaged in antisocial behaviors (Gott-
fredson and Hirschi 1990). Kamphuis et al.’s (2012) review
demonstrated that sleep problems are related to aggression.
Besides this review, only a few studies have focused on this
possible linkage among adolescents (Catrett and Gaultney
2009; Christian 2010; Clinkinbeard et al. 2011; Ireland and
Culpin 2006; Johnson and Breslau 2001; Mcknight-Eily
et al. 2011; O’Brien and Mindell 2005; Pasch et al. 2010;
Roberts et al. 2009).

Empirical studies have demonstrated that unhealthy
sleep practices are an important risk factor for adolescent
conduct problems cross-sectionally (Christian 2010; Clin-
kinbeard et al. 2011; Ireland and Culpin 2006; Johnson and
Breslau 2001; O’Brien and Mindell 2005; Mcknight-Eily
et al. 2011; Pasch et al. 2010). The results from these
studies have indicated that adolescents whose sleep prac-
tices are unhealthy (e.g., short sleep duration) or patho-
logical (e.g., insomnia) are more likely to engage in
substance abuse (Pasch et al. 2010), delinquency (Catrett
and Gaultney 2009; Clinkinbeard et al. 2011), and risky
behaviors (O’Brien and Mindell 2005). Using sleep prob-
lems as an example, research has shown that undergraduate
students who have low-quality sleep (e.g., night wakening
or disturbed sleep) are more likely to fight, drink, and
smoke (Vail-Smith et al. 2009), whereas Clinkinbeard et al.
(2011) demonstrated that adolescents who sleep less than
8 h per night, especially those sleeping 6 h or less, commit
more delinquent acts than students who obtain the recom-
mended number of sleep hours. In addition, Pasch et al.
(2010) revealed that youth whose bedtime is irregular (e.g.,
due to social jetlag) were more likely to experience both
internalizing (e.g., depression) and externalizing (e.g.,
getting drunk and substance use) problems. Hence,
unhealthy sleep practices, especially short sleep, irregular
bedtime, and sleep problems, are pertinent to the study of
conduct problems.

While the reviewed studies have supported a link
between unhealthy sleep and conduct problems, the results
have rested on cross-sectional data; hence, these results
demonstrate only an association between unhealthy sleep
practice and conduct problems. Two longitudinal studies
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provided further insights into this link (Catrett and Gault-
ney 2009; Roberts et al. 2009). Catrett and Gaultney (2009)
used the first two waves of the National Longitudinal Study
of Adolescent Health to examine the concurrent and lon-
gitudinal relationship between sleep and risk taking. They
found that that sleep problem (e.g., insomnia) served as a
concurrent risk factor for smoking and other delinquency
but as a predictor for later drinking and driving. Roberts
et al. (2009) employed a school-based survey (of students
aged 11-17) with two waves and found that short sleep
(<6 h) on both weeknights and weekends and only on
weeknights was related to drug use (e.g., marijuana and
other drugs). Interestingly, after adjusting insomnia at
wave 1, only short sleep on weeknights mattered to drug
use.

Although previous studies have provided evidence of a
link between unhealthy sleep practices and conduct prob-
lems, further investigation of the connection between
unhealthy sleep practice and conduct problem is warranted
because of two limitations. First, previous studies seem to
have yielded inconsistent results. For example, Fallone
et al. (2002) review reported inconclusive results with
regard to the relationship between sleep practices and
conduct problems. Second, only a few studies have used a
prospective longitudinal design, and many of them were
limited by relatively small sample sizes.

The above discussion facilitates our understanding of
the basic link between unhealthy sleep practices and con-
duct problems; it is important, however, to understand this
relationship in the context of other important and relevant
constructs. After presenting the link between sleep problem
and substance use, Johnson and Breslau (2001), for
example, suggested that future examinations of this rela-
tionship must consider other relevant contextual elements,
such as psychiatric problems (e.g., depression). As an ini-
tial step in elucidating mechanisms that account for the link
between sleep and conduct problems, we examined three
possible mediators: emotional well-being, defiant attitude,
and academic performance.

Sleep Functioning and Emotional Well-Being
in Adolescence

Besides the direct effects of unhealthy sleep practices on
conduct problems in adolescence, researchers have found
that unhealthy sleep practices are related to other aspects of
adolescent functioning. Killgore (2010) reported that
unhealthy sleep practices are related to cognitive func-
tioning, including emotions (e.g., emotional well-being).
Researchers also have found that insufficient sleep or sleep
deprivation exerts detrimental effects on brain functions,
especially prefrontal cortical functions, which may influ-
ence emotional control and arousal (Dumer and Dinges
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2005) and that sleep loss or insomnia increases negative
emotional reactions (e.g., heightened depression) and
decreases positive emotional responses (e.g., low level of
happiness) to events (Baglioni et al. 2010; Zohar et al.
2005). Indeed, Fuligni and Hardway (2006) showed that
adolescents who spent less time in bed nightly suffered
various negative emotions (e.g., depression and anxiety)
and experienced fewer positive emotions. Furthermore,
studies have shown that sleep problems are conducive to
various negative emotions, particularly depression and
anxiety (Fallone et al. 2002; Kahn-Greene et al. 2007,
Sadeh et al. 2002; Wolfson and Carskadon 1998). Specif-
ically, Wolfson and Carskadon’s (1998) study indicated
that adolescents who slept fewer hours and had a more
irregular sleep schedule than their peers had higher levels
of depression. One study (Owens et al. 2010) found that
insufficient sleep/sleep deprivation is related to negative
emotions. These previous studies indicate that unhealthy
sleep practices (e.g., short sleep, sleep problems) are a risk
factor for developing poorer emotional well-being in
adolescence.

Whereas a direct relationship between emotional well-
being and adolescent conduct problems has been less
studied, researchers have suggested that depression is
related to adolescent conduct problems (Beyers and Loeber
2003; Ford and Schroeder 2009; Ostrowsky and Messner
2005). Beyers and Loeber (2003), for example, demon-
strated that adolescents with elevated depressive symptoms
are more likely to engage in delinquency, both concur-
rently and longitudinally. One review study suggested that
having too many positive emotions is a risk for conduct
problems (Gruber et al. 2011), while another study dem-
onstrated that having a high degree of positive emotions is
related to substance use (Cyders and Smith 2008). Taken
together, previous research suggests that unhealthy sleep
practices may be related to a low level of emotional well-
being, which, in turn, may be related to adolescent conduct
problems.

Sleep Functioning and Academic Performance
in Adolescence

With regard to academic performance, previous studies
have documented that insufficient sleep, an irregular sleep
schedule, and sleep problems (e.g., insomnia) have nega-
tive impacts on cognitive and related functioning (Cars-
kadon 1999; Dahl and Lewin 2002; Fallone et al. 2002;
Killgore 2010; Perkinson-Gloor et al. 2013; Reynolds and
Banks 2010; Stea et al. in press; Taras and Potts-Datema
2005; Wolfson and Carskadon 2003). Dahl and Lewin
(2002), for example, showed that sleep deprivation is
related to diminished cognitive function and impulse con-
trol, which are both related to low academic performance.

Similarly, Carskadon (1999) demonstrated that insufficient
sleep or short sleep is related to compromised learning,
memory, attention, and abstract thinking. All of these
impaired cognitive and related functions are damaging to
academic performance (Fallone et al. 2002; Roberts et al.
2001). Indeed, Giannotti et al. (2002) showed that high-
school students who stayed up late and often did not obtain
sufficient sleep had low levels of school achievement, and
Lepore and Kliewer (2013) revealed that seventh graders
who had sleep disturbances or sleep problems were more
likely to experience a declining grade point average (GPA).
Finally, Fallone et al. (2002) review showed that children
with short sleep duration, sleep problems, and irregular
bedtimes, along with other sleep related problems (e.g.,
daytime sleepiness) have lower academic performance than
students who have no such unhealthy practices. Hence,
unhealthy sleep practices seem to be related to poorer
academic performance in adolescence.

While unhealthy sleep practices may be related to poor
academic performance, the influence of these practices
continues through poor academic performance towards
conduct problems. For example, one of the social bonds in
Hirschi’s (1969) social control theory is commitment to
school, which is often measured by academic performance
(e.g., grade point average). Research in criminology and
related fields has revealed that poor school performance is
a risk factor for delinquency, such as violence (Herrenkohl
et al. 2000) and general delinquency (Hirschi 1969; Ma-
guin and Loeber 1996; Najaka et al. 2001). Following this
line of research, we could expect that adolescents’
unhealthy sleep practices may be related to poor school
performance, which is positively related to conduct
problems.

Sleep Functioning and Defiant Attitude in Adolescence

Unhealthy sleep practices (e.g., insufficient sleep) also
influence one’s self-regulation in a way that may result in a
low ability to make quality moral decisions (Killgore et al.
2007) and to adhere to social norms (Horne 1993).
Unhealthy sleep practices thus may impair moral reasoning
and lead to defiant thinking or a defiant attitude. While
research on the linkage between sleep problem and defiant
attitude is sparse, a few studies have demonstrated that
sleep problems are correlated with an oppositional defiant
attitude (ODD) (Corkum et al. 1999; Cortese et al. 2009;
Stein 1999); in particular, short sleep duration is docu-
mented to relate to ODD (Pesonen et al. 2010). Somewhat
related to the defiant/oppositional attitude is that
researchers have found a relationship between sleep prob-
lems and attention-deficit/hyperactivity disorder (ADHD)
(Corkum et al. 2001; Mayes et al. 2009), which in turn is
highly correlated with ODD (Pliszka 2007). In addition to
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impaired moral decision/reasoning, sleep problems are also
related to deficits in impulse control. Studies have shown,
for example, that impulsivity is related to short sleep
among both regular adolescents and young offenders (Ire-
land and Culpin 2006). Abe et al. (2010) pointed out that
unhealthy sleep practices (e.g., midnight bedtime) reduced
impulse control among Japanese adolescents. This influ-
ence, however, may be limited to “reactive” impulsive
control, not proactive control (Becker 2014). As such,
unhealthy sleep practices can be expected to lead to a
defiant attitude (i.e., deficits in moral reasoning/decision
and impulse control).

The relationship between defiant attitude and subsequent
conduct problems is expected both theoretically (Hirschi
1969) and empirically (Loeber et al. 2000; Menard and
Elliott 1994). Theoretically, Hirschi’s social bonding the-
ory argues that adolescents who possess conventional
moral beliefs are less deviant. In contrast, students who
hold defiant or unmoral attitudes are free to commit
delinquency. Empirically, adolescents who possess
unconventional beliefs or attitudes have been shown to
have high levels of delinquency, because they do not
consider social norms to be valid (Longshore et al. 2005;
Ngai and Cheung 2005). Furthermore, Loeber et al. (2000)
showed that a substantial proportion of children and ado-
lescents who possess ODD developed subsequent conduct
problems. Combining the theoretical perspectives and
empirical results, we can expect that adolescents’ unheal-
thy sleep practices may exert effects on their deviance
through defiant attitude.

Adolescent Sleep Practices in Asia

The above review of previous research indicated that
unhealthy practices are detrimental to adolescents. Most
of these studies, however, were based on Western sam-
ples, such as the United States or European countries.
Recent studies have shown that sleep duration in many
Asian countries (e.g., Korea, China) is shorter on school
nights than that of youth from North America and Eur-
ope (Gradisar et al. 2011). Other studies, however, have
shown that the difference is minor between U.S. samples
and samples of adolescents from Mainland China (Liu
et al. 2000); Hong Kong (Chung and Cheung 2008), and
Taiwan (Huang et al. 2010). Regardless of the exact
differences, the trend is that adolescents in Asia tend not
to obtain sufficient sleep, and sometimes the duration is
even shorter than that of their counterparts in other
countries. Existing studies from Asia (Li et al. 2010), in
general, and Taiwan (Gau and Soong 1995), in particu-
lar, have shown that adolescents sleep less than their
Western peers because of academic competition or
pressure. Chinese culture is well-known for emphasizing

@ Springer

academic achievement; hence, students in many Chinese-
descendent countries (e.g., Taiwan, Chinese, and Hong
Kong) face longer school hours and more homework
than their Western counterparts (Li et al. 2010).

Given that students in many Asian countries generally
face a heavy demand from school, and thus shorter sleep
time and irregular sleep schedules, exploring the possible
connection between unhealthy sleep practices and negative
consequences is important. Only a handful of studies,
however, have directly examined the effects of unhealthy
sleep practices on adolescent functioning among youth in
Asia. Chou (2007) showed that Taiwanese adolescents who
had an irregular sleep schedule had lower academic per-
formance than students who had a regular schedule. Yu
(2007) also found that low sleep quality (e.g., sleep satis-
faction, sleep duration) is related to delinquency, depres-
sion, and low academic performance. Among Hong Kong
Chinese adolescents, Chung and Cheung (2008) found
sleep problems to be associated with increased substance
use and poorer academic functioning. Consequently, find-
ings from existing empirical studies conducted in Asian
countries seem to support what has been evident in Wes-
tern countries.

The Present Study

The present study examined the direct effect of unhealthy
sleep practices, namely short sleep (6 h or less), irregular
sleep schedule (social jetlag), and sleep problems (e.g.,
insomnia) on adolescent conduct problems and the three
outlined adolescent-functioning factors: emotional well-
being, academic performance, and defiant attitude. Fur-
thermore, this study tested for indirect effects of unhealthy
sleep practices on conduct problems through these three
possible mediating variables. Unlike previous studies, this
study combined several possible paths from adolescents’
unhealthy sleep practice to conduct problems into one
model. In addition, we included several measures of
important unhealthy sleep practices (Lin and Yen 2012)
found to be detrimental to adolescent functioning. Fur-
thermore, all analyses were conducted using longitudinal
data from Taiwan. Hence, we not only considered the
direct effects of several unhealthy practices on conduct
problems and other aspects of adolescent functioning, but
also explored more complex relationships among unheal-
thy sleep practices, adolescent functioning, and conduct
problems (see Fig. 1). In addition to testing these important
relations, we also controlled for adolescents’ initial conduct
problems. Taking this approach increased the rigor of our
testing for unhealthy sleep practices, conduct problems,
and adolescent functioning, and their indirect effects on
later conduct problems.
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Fig. 1 The proposed model

Methods
Data and Sample

Data for the present study were drawn from the Taiwan
Youth Project (TYP), which was conducted by the Institute
of Sociology, Academic Sinica, Taiwan. The TYP is an
eight-year longitudinal research project that began in 2000
and then followed subjects annually for 8 years. The TYP
project included two cohorts: J1 (first year of junior-high
school, with an average age of 13) and J3 (third year of
junior-high school, with average age of 15).

Participants were selected based on stratified cluster
sampling. The research team selected two counties (Taipei
County and Yi-Lan County) and one city (Taipei City)
from northern Taiwan, and these locations were then
stratified into different numbers of strata based on different
levels of urbanization: three strata for Taipei City and
County and two strata for Yi-Lan county. After the strata
were determined, a four-step cluster sampling method was
employed to select students. First, the number of students
(primary research unit) to be sampled from each stratum
was based on the proportion of students registered in each
stratum relative to the entire student body in that county or
city. Second, the research team divided the number of
students (determined by the first step) by the average size
of classes in the particular stratum to determine the number
of classes to be selected. Third, on the basis of two classes
for each school, the team determined the number of schools
for each county and city. Finally, in each school, classes

were randomly assigned, and all students in selected clas-
ses were recruited. Before the survey was administered,
each student completed a written consent form. On the
survey date, each of the students who had agreed to par-
ticipate finished a self-administered survey questionnaire
during regular class hours. The final sample size for J1 at
wave 1 (beginning of the study) was 2,696, for a partici-
pation rate of over 90 %.

The present study employed wave 2 (second year of
junior-high school) to wave 4 (first year of senior-high
school) of the J1 cohort, because items on the survey
instrument during these time periods detailed students’
bedtime and wake up time (i.e., the time they went to bed
and woke up during the week and on the weekend). In
addition, each of the mediating variables was measured at
wave 3. Because we employed information from wave 2 to
wave 4, the total sample size was based on wave 2
(n = 2,683), with the sample almost evenly split between
males and females (51 and 49 %, respectively). Youth
were aged 14-18 (M = 14.3, SD = 0.48) at wave 2, aged
15-19 M = 15.3, SD = 0.47) at wave 3, and aged 16-20
(M = 16.3, SD = 0.47) at wave 4.

Variables
Unhealthy Sleep Practices (Wave 2)
Three unhealthy sleep practices were included in this

study—short sleep, social jetlag, and sleep problems—and all
of these were measured at wave 2. As our first measure of
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sleep practice, we identified short sleep on weekdays and
weekends, which is defined as less than 6 h of sleep
(Fredriksen et al. 2004). The second unhealthy sleep
practice variable, social jetlag, was created by subtracting
weekday bedtime from weekend bedtime. For social jetlag,
a negative score indicated that students went to sleep ear-
lier on weekends, and a positive score indicated students
went to bed later than on regular school days. Finally, we
used three items to capture students’ sleep problems. These
three items were: “insomnia or difficulty falling asleep,”
“waking early and unable to go back to sleep,” and “dis-
turbed night sleep or waking up often during the night.”
The response categories ranged from it does not happen (0)
to it happens to me and is very serious (4). The sleep-
problem items were very similar to those described in the
Sleep Quality Index (SIQ) (Urponen et al. 1991). We
submitted these three items to an exploratory factor ana-
lysis (principal axis) and found a one-factor solution
(o0 = .62) with 57 % explained variance. Higher scores
indicated more sleep problems.

Low Emotional Well-Being (Wave 3)

Both depression and happiness were measured in this study
to assess youth’s emotional well-being. A short version of
the Symptom Checklist-90-Revised (SCL-90-R; Derogatis
1983) was administered in wave 3. This short-version scale
consisted of seven items and asked students to report
whether they had experienced certain depressive symptoms
and how serious the experience was in the past week (no;
yes, but not serious; yes, a little bit serious; yes, serious;
yes, very serious). These symptoms included, for example,
headaches, loneliness, depressed mood, and weakness in
some parts of the body. We combined the first two cate-
gories as no symptom, and the remaining three categories
were maintained. The mean of these items was used to
create a depression score, with higher scores indicating a
higher level of depression (o = .88).

We assessed happiness as a positive emotion. One item
that asked students to report their general evaluation of
happiness in wave 3 was used. Our respondents were
asked, “Overall, have you felt happy recently?” Response
categories ranged from 1 (very happy) to 4 (very unhappy).
Although this measure is somewhat simple, it is similar to
one used in previous studies (Gray et al. 2013; Roberts
et al. 2001). The depression and happiness measures were
used as a latent emotional well-being variable in the
analysis.

Poor Academic Performance (Wave 3)

We used three variables to assess academic performance.
The first variable tapped into the extent to which students
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were keeping up-to-date with their school work by using
one item, which asked students to report whether they were
able to keep up with their school work. The response cat-
egories were: “I fall behind a lot and cannot catch up (5),”
“I have fallen behind and might be able to catch up (4),” “I
have only fallen behind a little and will soon catch up (3),”
“I can keep up with the schedule (2),” and “I am ahead
(1).” The second variable measured students’ rank in their
class based on GPA. Specifically, students were asked to
report their class rank, which ranged from “top five (1)” to
“after 30th (5).” The final variable was a composite scale
created by counting the number of major subjects (math,
Chinese, and English) the student had failed. Although our
measure may be new, it captured the meaning of poor
academic performance, as discussed below.

To check the validity of this measure of academic
performance, we submitted these three measures of aca-
demic performance to an exploratory factor analysis
(EFA) with the principal axis method. A one-factor
solution was found, with over 70 % variance explained,
and each item loaded very high (.71-catch up; .87-class
rank; .73-failing subjects) on this extracted factor. In
addition, the validity of this measure was checked through
a high correlation between this construct and an important
criterion: entrance examination placement. The correla-
tion between the factor score and placement was signifi-
cant and strong (>.6). Similar to emotional well-being, in
the subsequent analysis, we treated these three variables
as observable variables measuring latent academic per-
formance. Higher scores indicated poorer academic
performance.

Defiant Attitude (Wave 3)

Four items were used to measure this variable: “If someone
hits me, I will hit them back,” “If someone sets rules that I
do not like, I will purposely violate these rules,” “If
someone gets mad at me, I will respond with anger,” and
“If someone is nagging at me not to do something, I will do
the opposite.” As already discussed, in Chinese society,
maintaining relationship harmony and obedience are
regarded as virtues. Hence, each of these described
behaviors contradicts the cultural expectation. As such,
these four items captured students’ lack of impulse control
and attitude that is defiant in nature. We submitted these
items to EFA, and a one-factor solution was found that
accounted for 59 % of the variance. Each item loaded on
this underlying factor well (loadings ranged from .56 to
.74). The response categories ranged from definitely would
not do (1) to definitely would do (4). These four items were
then used to measure the latent concept of defiant attitude.
A higher score indicated that students held a higher level of
defiant attitudes toward daily interpersonal relationships.
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Conduct Problems (Wave 2—Wave 4)

The main outcome variable in this study was conduct
problems. We included three items that measured three
different problem behaviors: skipping class (status offen-
ces), fighting (violent behavior), and substance abuse
(including alcohol, tobacco, and illicit drug use). Specifi-
cally, students were asked at wave 2 to wave 4 to report
whether they had engaged in these problem behaviors
during the past year (1 = yes; 0 = no). As expected, the
summation of raw scores was highly skewed at each wave;
we used item response theory (IRT) to create an IRT score
for conduct problems at each of the three waves (Osgood
et al. 2002). Higher scores indicate more conduct problems.

Control Variable (Wave 2)

In this study, we used two control variables: family SES
and gender. Family SES was created by combining parental
job prestige and education level (Wu 2011). We first
divided job prestige into no job (no job, part-time job, or
retired), low (blue-collar full-time job), middle (low-level
white-collar full-time job), and high (upper white-collar
job) and dichotomized educational level into some college
or above and finished high school or below. We then
grouped those whose parents held a bachelor’s degree and/
or whose parents’ job prestige was at a high level together
as belonging to a high SES family (22.1 %). Those whose
parents held a high-school diploma or lower and whose
parents’ job prestige was at the middle level were catego-
rized as belonging to a middle SES family (40.5 %). Stu-
dents whose parents held a high-school diploma but whose
parents’ job prestige was at the low level were counted as
belonging to a low SES family (22.1 %). The rest were
grouped as belonging to a very low SES family (14.5 %).
In the subsequent analysis, SES was represented by three
dummy variables, with very low SES family as reference
group. Gender was coded as male (1) and female (0).

Analytic Strategies

SEM was used to evaluate the hypotheses and was con-
ducted using Mplus 7.1 (Muthén and Muthén 2012). Using
SEM as a vehicle to examine the research questions pre-
sented here has two advantages. First, SEM and path
analysis are commonly used to identify causal relationships
and to test theoretical models among variables (Kline
2005). Second, the model here specified mediating effects
among theoretical variables, and Baron and Kenny (1986)
recommended path analysis to test mediation, noting that
the method allows simultaneous testing of all relevant
paths. With regard to model fit, because the y° test is
sensitive to sample size, scholars have suggested that

investigators report multiple fit indices and specify the
“critical value” for each (Hoyle and Panter 1995). In the
present study, we used an x> test to gauge the fit of a
model, along with three alternative fit indexes: the com-
parative fit index (CFI), the root mean square error of
approximation (RMSEA), and the standardized root mean
square residual (SRMR). Sivo et al. (2006) recommended
two of these three indexes (RMSEA and SRMR) as being
sensitive to model misspecification even when the sample
size increases. For CFI, values of .95 or over indicate a
good fit (Hu and Bentler 1999). For RMSEA, values of .05
or less suggest a good fit (Brown and Cudeck 1993).
Finally, SRMR with values .08 or less suggest an accept-
able fit (Brown and Cudeck 1993; Hu and Bentler 1999).

In addition to direct effects, we examined several indi-
rect effects. To evaluate the significance of these indirect
effects, we employed bias-corrected bootstrapping to create
a 95 % confidence interval for indirect effects with 10,000
draws. We used bootstrapping instead of the traditional
Baron and Kenny (1986) approach or the Sobel test (1982),
because some studies have shown that these traditional
procedures are less effective than other modern methods
(e.g., bootstrapping) (Fritz and MacKinnon 2007; MacK-
innon et al. 2004). In addition, some scholars have advo-
cated using bootstrapping when assessing indirect effects
(Bollen and Stine 1990; Hayes 2009).

When dealing with missing data, two kinds of miss-
ingness need to be considered: wave non-response and item
non-response. For the former, we detected three patterns of
wave non-response: missing only at wave 3 (n = 23),
missing only at wave 4 (n = 317), and missing at both
waves (n = 58). We deleted students who did not partici-
pate in only wave 3 (n = 23) or both wave 3 and wave 4
surveys (n = 58), because a series analysis did not show
that these students were statistically different from other
students who participated in all three waves in terms of
unhealthy sleep practices, gender, or family SES. The only
difference found was that those who missed both wave 3
and wave 4 had higher levels of deviance than adolescents
who were in the study for all three waves. Moreover,
deleting these subjects would reduce the overall missing
pattern when applying a missing-data estimation in the
subsequent analyses, hence, increasing the efficiency of
computation. After deleting these 81 (3 %) cases, we still
had students who did not participate in the wave 4 survey
(n = 317; 12 %). Again, we conducted similar analyses on
these missing cases and found some differences between
these students and students who joined the study at all three
waves. Deleting all of these 317 cases, however, would
have seriously damaged the representativeness of the ori-
ginal sample. As such, the rest of the missing data were
handled by the direct maximum likelihood (ML) method
for subsequent analyses (Allison 2002). With regard to
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Table 1 The descriptive statistics of all variables

Sleep practice Minimum Maximum  Mean SD

Weekday SS 0 1(20.6 %)* .21 404

Weekend SS 0 1 (5.5 %)* .05 227

SJ =5 9 1.16  1.313

Sp 0 12 1.19  1.792

Low emotional well-being

Depression 0 50 7.81  6.932

Happiness 1 4 2.16 761

Poor academic performance

Catch up with school 1 5 323 1.195

GPA ranking 1 5 299 1.210

# of failed subjects 0 3 1.60  1.254

Defiance attitude

Hit back 1 4 2.76 .857

Purposely violating 1 4 2.01 194
rules

Get back to someone 1 4 2.85 814

Do opposite 1 4 2.60 819

Conduct problems

W2 conduct problems —.097 1.659 086  .407

W3 conduct problems —.177 1.642 137 551

W4 conduct problems —.076 1.445 .076 351

Gender

Male 1,268 (51.3 %)

Female 1,204 (48.7 %)

Family SES

Very low SES 359 (14.5 %)

Low SES 567 (22.9 %)

Middle SES 1,001 (40.5 %)

High SES 545 (22.1 %)

For control variables we present only frequency distribution
SS short sleep, SJ social jetlag, SP sleep problems

 Percentage of adolescents who slept 6 h or less is in the parentheses

item non-response, most of the item-nonresponses were
low, usually less than 1 %, though parental education and
job prestige had 130 missing cases. These cases were also
not included in the subsequent analyses, because family
SES was purely exogenous and so the missing pattern
could not be estimated for this variable. Other non-
response items were taken into account by using the direct
ML method.

Results

As shown in Table 1, adolescents in this study generally
experienced unhealthy sleep practices. First, on regular
school days, about 20 % of the adolescents slept 6 h or
less, but this number dropped to around 5 % on weekends.
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Table 2 The path model with all sleep practices variable, control
variables, and conduct problems

Predictors Outcome variable
W2 conduct problems

Male .061 (.016)**

Low SES ns*

Middle SES —.048 (.024)"

High SES —.057 (.027)*

Weekday SS .089 (.021)**

Weekend SS ns

SJ .050 (.006)**

SP .021 (.016)**

Predictors W3 conduct problems

Male 203 (.020)**

Low SES ns

Middle SES ns

High SES —.088 (.033)**

Weekday SS .080 (.026)**

Weekend SS ns

SJ ns

SP .017 (.006)**

W2 conduct problems 551 (.025)**

SE are in parentheses

n = 2472

SS short sleep, SJ social jetlag, SP sleep problems
 ns non-significant path
Tp<.1;*p<.05;"‘*p<.01

This indicates that some students slept longer on weekends.
Second, the mean social jetlag for this sample was 1.16 h.
This indicates that students, on average, went to bed 1 h
later on weekends than on weekdays. Finally, students
experienced, on average, one sleep problem, although the
problem was not necessarily at a serious level (e.g.,
response category 1 for sleep problem items is “yes,
experiencing such a symptom but not serious”). Hence,
many students may have had different kinds and degrees of
unhealthy sleep practices that, as we hypothesized, could
negatively influence their behaviors and other functioning.

We submitted the three latent variables (poor academic
performance, low emotional well-being, and defiant attitude)
into the measurement model, and the model fit the data
marginally (x> = 323.86(24); CFI = .947; RMSEA = .071;
SRMR = .034). Checking on the modification indexes, we
found that if we were to allow allow the error terms among
three items of defiant attitude to be correlated (items 1 and 3
and items 2 and 3), the model would greatly improve. We then
modified the model accordingly, resulting in an acceptable
model fit (x> = 128.27(22); CFI = .981; RMSEA = .044;
SRMR = .026). The results gave us some confidence for
subsequent structural analyses.
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Table 3 The path model with all sleep variables, other functioning variables, and conduct problems (standard errors are in parentheses)

Low emotional well-being

Poor academic performance Defiance attitude

Predictors Outcome variables

W3 conduct problems
Male 203 (.02)%*:* —.1751 (.261)**
Low SES ns® 789 (428)°
Middle SES ns ns
High SES —.088 (.033)** 1.118 (.433)**
Weekday SS .080 (.026)** 1.616 (.336)**
Weekend SS ns ns
SJ ns ns
SP .017 (.006)** 1.243 (.072)**

W2 conduct problems

Low emotional well-being
Poor academic performance
Defiance attitude

551 (L025)%*
171%xP
173%%
309

1.589 (.326)**

ns
233

131 (.039)#*
ns

ns

— 461 (.065)%*
ns

268 (.088)%*
106 (.016)%*
ns

412 (.049)#*

.100%*

065 (.023)%*
ns

—.071 (.034)*
ns

118 (.029)%*
ns

.038 (.009)%*
014 (.006)*
315 (.030)**

Predictors W4 conduct problems
Male 057 (.014)**

Low SES —.052 (.023)*
Middle SES —.038 (021)f

High SES ns

W2 conduct problems

W3 conduct problems

Low emotional well-being
Poor academic performance

Defiance attitude

183 (.019)**
.110 (.016)**
.004 (.001)*

.062 (.009)**
.062 (.018)**

n = 2483

SS short sleep, SJ social jetlag, SP sleep problems
 ns non-significant path

° These were correlation coefficients
fp<.1;%p< .05 ** p < 0l

We first examined how the three sleep variables influ-
enced concurrent and later conduct problems after taking
gender and SES into account. The results (upper part of
Table 2) indicated that the three sleep variables exerted
significant effects on conduct problems, as expected. That
is, students who had short sleep on weekdays (B = .089),
an irregular sleep schedule (social jetlag) (B = .050), and
sleep problems (B = .021) were more likely to engage in
misconduct, such as substance use. In addition, male stu-
dents had more conduct problems than female students
(B = .060). Turning to the longitudinal effect (bottom part
of Table 2), we found that two sleep variables (p = .080-
short sleep; P = .017-sleep problems) still significantly
influenced students’ conduct problems when controlling for
prior conduct problems, but social jetlag fell short of the
conventional significance level. The strongest effect came
from wave 2 conduct problems (f = .551), which indicates
that students involved in a high level of conduct problems
were also more likely to have such problems a year later.

Next, we turn to our second focus, which was to
examine other possible negative consequences of bad sleep
practices. The model fit the data acceptably (x> =
349.13(82); CFI = .965; RMSEA = .036; SRMR =
.022), and the results are shown in the upper part of
Table 3. As can be seen, the sleep variables exerted dif-
ferent effects on emotional well-being, academic perfor-
mance, and defiant attitude, but in most cases, the effects
were significant. With regard to emotional well-being,
adolescents who slept 6 h or less (p = 1.616) on weekdays
and who experienced sleep problems (B = 1.243) were
more likely to have a low level of emotional well-being
than adolescents who slept more than 6 h and who did not
experience sleep problems. Besides these two variables,
males (B = —1.751) and adolescents involved in few
conduct problems at wave 2 (B = 1.589) were emotionally
better off than both females and adolescents with more
conduct problems. Adolescents who were from high SES
families (B = 1.118) had higher levels of emotional
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problems than adolescents from very low SES families.
Weekend short sleep (B = .268) and social jetlag
(B = .106) had significant negative impacts on academic
performance. Hence, students who slept 6 h or less during
the weekend and who had a large discrepancy between
weekday bedtime and weekend bedtime were likely to have
poorer academic performance. Again, and as expected,
males (B = .131) and adolescents with conduct problems
(B = .412) performed more poorly in school than their
counterparts. In contrast, adolescents from high SES fam-
ilies (B = —.461) had better school performance than very
low SES students. Three out of the four unhealthy sleep
practices significantly influenced adolescents’ defiant atti-
tude. Specifically, adolescents who slept 6 h or less on
school days (B = .118) or had social jetlag (B = .038) or
sleep problems ( = .014) were more likely to hold defiant
attitudes than their counterparts who had healthy sleep
practices. Gender (§ = .065) and wave-2 conduct prob-
lems (B = .315) also exerted significant effects on defiant
attitude. In addition to these mentioned results, including
these other variables did not change the significant effects
of either short sleep on weekdays (B = .080) or sleep
problems ( = .017) on conduct problems.

Finally, we included wave 4 conduct problems in the
model to further explore the connections among emotional
well-being, academic performance, and defiant attitude and
conduct problems. The three fit indices indicated that the
model fit the data acceptably (x> = 376.97(92);
CFI = .965; RMSEA = .035; SRMR = .022). After con-
sidering demographic variables, each of these three vari-
ables was significantly related to conduct problems, as
expected from existing theories (the bottom part of
Table 3). First, adolescents who did not perform well
academically were more likely to have conduct problems
one year later (B = .062) than their counterparts who
performed well in school. Second, youth who possessed a
higher level of defiant attitude were more “delinquent” one
year later than youth who had lower levels of this attitude
(B = .062). Finally, adolescents who had lower levels of
emotional well-being were more likely to have conduct
problems than students with higher levels of emotional
well-being, although this significant effect was small
(B = .006). Results also revealed the continuity of conduct
problems during adolescence; that is, youth who had con-
duct problems during the second year (f = .183) and/or
final year (f = .110) of junior-high school were also more
likely to have such problems in the first year of senior-high
school than other students. Furthermore, the demographic
variables consistently exerted effects on conduct problems
(B = .057-male; B = —.052-low SES; B = —.038-middle
SES).

Based on existing theories, existing literature (Baron
and Kenny 1986; Preacher et al. 2007), and our full models,
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Table 4 The significant indirect effects of sleep practice on wave 4
conduct problems through mediating variables

Paths W4 conduct problems
Weekday SS — low emotional well-being .006 [0, .012]
SP — low emotional well-being .004 [0, .006]

.016 [.005, .028]
.007 [.004, .010]
.007 [.001, .013]

Weekend SS — poor academic performance
SJ — poor academic performance
Weekday SS — defiance attitude

SJ — defiance attitude .002 [0, .004]
Weekday SS — W3 conduct problem .009 [.002, .015]
SP — W3 conduct problem .002 [0, .003]

Bias correct bootstrapping 95 % confidence interval is in the bracket.
Non-significant indirect effect is not reported here. The confidence
intervals that include zero are only marginally significant

SS short sleep, SP sleep problem, SJ social jetlag

we expected to find indirect effects from unhealthy sleep
practices through adolescent functioning on conduct
problems. We further pursued this route by using a bias-
corrected bootstrap procedure with 10,000 bootstrap sam-
ples from the original data to examine the significance of
each indirect effect. We present the confidence internals in
Table 4. If the bias-corrected 95 % confidence interval (CI)
does not include zero, the particular examined indirect
effect can be rejected at the .05 significance level. As can
be seen in Table 4, most of these indirect effects were
small, although they were statistically significant. For
example, there existed significant indirect effects from
weekday short sleep through both low emotional well-
being (B = .006) and defiant attitude (p = .006) to wave-4
conduct problems. Similarly, social jetlag had significant
indirect effects on wave-4 conduct problems through poor
academic performance (f = .007) and defiant attitude
(B = .002). The largest indirect effect was found at
weekend  short  sleep — poor academic  perfor-
mance — wave-4 conduct problems ( = .016). These
results show that adolescent unhealthy sleep practices had
direct influences on adolescent conduct problems, as well
as complex, indirect impacts on conduct problems through
other functioning (e.g., poor academic performance).

Discussion

A central concern of life-course criminology is risk factors
during adolescence (Farrington 2006), because adolescence
is full of changes, including accelerated conduct problems
and deviance. Although many risk factors have been
identified, health-related risk factors, especially unhealthy
sleep practices, have not generated much attention. The
current study examined the effects of three unhealthy sleep
practices—short sleep duration, social jetlag, and sleep
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problems—on youth’s conduct problems. In addition, we
also explored the effects of these unhealthy sleep practices
on other types of adolescent functioning, as well as their
mediating effects on the relationship between unhealthy
sleep practices and conduct problems. Examining the
complex relationships among these variables and the
impact of unhealthy sleep practices on these outcome
variables responds to Dornbusch’s (2002) call for social
scientists to examine the impacts of sleep on deviance,
school difficulties, and psychological well-being in
adolescents.

Overall, we found support for our direct-effect hypoth-
esis. Adolescents who slept 6 h or less during the week
were more likely to have conduct problems than students
who slept 7 h or more. This direct effect was found in both
the cross-sectional model (wave-2 conduct problems as an
outcome) and the longitudinal model (wave-3 conduct
problems as an outcome with wave-2 conduct problems
controlled). The same results could be applied to sleep
problems. That is, youth who suffered from sleep problems
were more likely to have conduct problems, both imme-
diately and one year later, than their counterparts who did
not have sleep problems. Social jetlag, however, was sig-
nificantly related to wave-2 conduct problems but not later
conduct problems. These results echo those from most
previous studies, which have found that short sleep dura-
tion, social jetlag, and sleep problems had “unwanted”
effects (Catrett and Gaultney 2009; Clinkinbeard et al.
2011; Holley et al. 2011; O’Brien and Mindell 2005; Pasch
et al. 2010; Roberts et al. 2009). While we found that
weekday short sleep had a significant effect on conduct
problems, the result revealed no significant relationship
between weekend short sleep and conduct problems. Pre-
vious studies, however, also have found no significant
effects of weekend sleep duration on risky behavior (Dahl
and Lewin 2002).

While the above results were significant and consistent
with both theoretical expectations and findings from pre-
vious studies, some points are worth addressing here. First,
whereas we found significant effects, these results had
moderate practical significance (Levin 1993). That is, the
coefficients for the relationship between unhealthy sleep
practices and conduct problems were only modest in size,
which indicated that the effect size might be only moder-
ate. Second, while findings from previous studies (Clin-
kinbeard et al. 2011; Pasch et al. 2010) and our study all
indicated that unhealthy sleep practices were risk factors
for subsequent conduct problems, there might be other
possible explanations for this relationship. Thus, unhealthy
sleep practices and conduct problems may be two different
kinds of adverse outcomes, both caused by a third variable.
One possible candidate is low self-control (Gottfredson and
Hirschi 1990), because low self-control has been found to

be a risk factor for delinquency (Pratt and Cullen 2000) and
might well be influencing adolescent’s sleep regulation
(Clinkinbeard et al. 2011). Despite this possibility, we
included defiant attitude, which was used to capture
impulsive responses to rules and was central to low self-
control, and we still found significant effects of unhealthy
sleep practices.

In terms of other types of adolescent functioning, most
of the results were consistent with our hypotheses. Spe-
cifically, regarding low emotional well-being, adolescents
who had short sleep duration (6 h or less) on school days,
or who experienced sleep problems (e.g., insomnia) were
more likely to have low emotional well-being (e.g., being
unhappy or having a high level of depression) than their
counterparts who slept more than 6 h on school days and
who had no sleep problems. The results were similar to
those of previous studies, which also found that short sleep
duration or sleep problems often led to depression and
negative emotions (Fredriksen et al. 2004; Roberts et al.
2001, 2009; Sarchiapone et al. 2014). Killgore’s (2010)
review also suggested that sleep deprivation is likely to
produce negative emotions, because sleep deprivation
influences effective mood regulation, which eventually
leads to a negative-bias judgment in mood. Fuligni and
Hardway (2006) found that adolescents who slept less and
who had inconsistent sleep schedules reported more neg-
ative emotions and fewer positive ones. Similarly, Roberts
et al. (2001) found that insomnia was related to both a low
level of happiness and a high level of mood disturbance.
Hence, the results demonstrated that adolescents who
experienced sleep problems and short sleep also experi-
enced deficits in both negative and positive emotions.

With regard to poor academic performance, our results
indicated that, instead of short sleep during the weekdays,
it was short sleep on weekends that mattered. Furthermore,
social jetlag also led to poor academic performance. Hence,
youth who slept 6 h or less and had a large bedtime dis-
crepancy between weekdays and weekends were more
likely to have poor academic performance (e.g., failing
subjects, having a low class ranking, and falling behind on
schoolwork) than youth who did not have these unhealthy
sleep practices. Many previous studies have documented
that unhealthy sleep practices impair cognitive functioning,
which causes poor academic performance (Chung and
Cheung 2008; Meijer and van den Wittenboer 2004; Per-
kinson-Gloor et al. 2013; Stea et al. in press; Wolfson and
Carskadon 2003; Wolfson and Richards 2011), and our
results corroborate the results of these previous studies.
The underlying mechanism can be explained by brain and
neurobiological research, which has demonstrated that
sleep deprivation has a negative influence on various
cognitive functions (e.g., executive function, and innova-
tive thinking), many of which are related to academic
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performance. Furthermore, Walker’s (2010) review
showed that sleep is helpful for memory consolidation.
Given that many secondary-school exams are based on
memory (e.g., vocabulary and scientific rules) and problem
solving (e.g., mathematic equations and algorithms), the
results from this study provide implicit support for this
underlying mechanism.

One interesting result from this study is that only
weekend short sleep had a negative impact on academic
performance and not short sleep on weekdays. This is
surprising, given previous reviews showing that shortened
total sleep time is detrimental to students’ academic per-
formance (Wolfson and Carskadon 2003). Two possible
explanations exist. First, in Taiwan, students often com-
plain that they spend many extra hours preparing school
work, which delays their bedtime on school days (Gau and
Soong 1995). Then during the weekend, adolescents sleep
longer to catch up on their sleep. Hence, students who still
have short sleep during the weekend may be those who
chronically experience restricted sleep hours, which sig-
nificantly hampers cognitive ability, which, in turn, leads to
poor academic performance. One could argue that if stu-
dents spend extra hours studying on the weekdays, short
sleep should not be related to conduct problems, because
these are students who are committed to conventional
societal norms (Hirschi 1969). We conducted extra analy-
ses (not shown) that follow Clinkinbeard et al. (2011) cut-
points (8 h or more, 7, 6, 5 h or less); the results indicated
no differences between the 7-h group and the reference
group (sleeps 8 h or more) on conduct problems. The dif-
ferences were found only between the reference group and
the last two groups (6 and 5 h or less). This result
implicitly supports our operationalization of short sleep
and, at the same time, indicates that students may spend
extra hours studying, but only up to a certain point (7 h of
sleep). Consequently, we suspect that those who sleep 6 h
or less on school days may spend time on things other than
school work, such as computer games. Second, it may be
having an irregular schedule that is the most important to
school performance (Wolfson and Carskadon 2003),
because the social jetlag continually exerts negative
impacts on academic performance, regardless which short
sleep variable is included in the model.

Our results also revealed that short sleep on weekdays,
sleep problems, and social jetlag all are related to defiant
attitudes. That is, adolescents who have unhealthy sleep
practices (e.g., sleep 6 h or less, sleep disturbance or
insomnia, or an irregular bedtime schedule) are at high risk
of developing a defiant attitude. Previous studies have
shown that insufficient sleep, sleep disturbance, and/or
sleep deprivation are related to impulsivity, impulse con-
trol, and risky decisions (Ireland and Culpin 2006; Ven-
katraman et al. 2011). Killgore (2010) found that sleep
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deprivation influences inhibitory control. Our study echoed
this finding, in that students who had unhealthy sleep
practices were more likely to make unfit moral decisions,
such as purposely violating rules (e.g., “If someone sets
rules that I do not like, I will purposely violate these
rules”). Becker (2014) demonstrated that sleep problems in
children are related only to reactive aggression and not
proactive aggression, which may appear to counter our
result. We think this may not be the case, however. First,
our measure of defiant attitude included a reactive
“aggression” (impulsivity) item (e.g., “If someone hits me,
I will hit them back”). Second, some items of our defiant
attitude describe “purposive” action, which in the Chinese
context might be considered “impulsive” because pur-
posely doing something that violates cultural norms (e.g.,
relationship harmony) is impulsive.

Besides the direct effects of unhealthy sleep practices on
these forms of daytime functioning, we also found indirect
effects of unhealthy sleep practices on conduct problems
through daytime functioning. Short sleep on weekends and
social jetlag, for example, exerted indirect effects on later
conduct problems (wave 4) through defiant attitudes. In
addition, weekend short sleep and social jetlag influenced
later conduct problems through poor academic perfor-
mance. Furthermore, sleep problems and short sleep on
school days were connected to wave-4 conduct problems
through low emotional well-being. Our study followed the
recommendation of Clinkinbeard et al. (2011) and Chris-
tian (2010), who argued that studies should consider poor
academic performance and defiant attitude (impulse con-
trol) as mediators. Christian (2010) argued from the
depletion perspective that short sleep could deplete cog-
nitive resources, which are essential to impulse control,
which then is a risk factor for workplace deviance. In our
study, we broadened the indirect-effect mechanisms by
showing that unhealthy sleep practices are related to
impaired cognitive ability (e.g., inhibitory control and
memory), such as defiant attitude, poor academic perfor-
mance, and low emotional well-being, all of which are risk
factors for conduct problems. Moreover, we have discov-
ered more complex relationships among unhealthy sleep
practices, conduct problems, poor academic performance,
and defiant attitude. Adolescents who sleep 6 h or less on
school days, for example, are more likely to have concur-
rent conduct problems, which leads to poor academic
performance one year later, which in turn is related to later
conduct problems. Other recent studies have also revealed
these complex relationships among different adolescent
functions and deviance (Bao et al. 2014; Lin and Yi in
press). These chain-effect results fit into the life course
theory (Farrington 2006; Moffitt 1993; Sampson and Laub
1993), which argues that previous events or behavior may
have ramifications later in life. In addition, risk and
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protective factors that influence individual development
may be specific to a particular age period (e.g., school work
for adolescents and job performance for adults) or may be
general to each life stage (e.g., unhealthy sleep practices).

Notwithstanding the findings mentioned above, our
study is limited in several ways. First, our measure of
unhealthy sleep practices relied on self-report measures.
Although previous studies have shown that the correlation
between objective (e.g., actigraphy) and subjective mea-
sures is high, using more objective measures could make it
possible to examine other aspects of sleep. Our measure,
for example, captures sleep duration, not necessarily the
true sleep time. One previous study (Holley et al. 2011)
showed that the true sleep time is more important than
“time in bed” (e.g., self-reported sleep time). Laboratory
measures could be used to supplement the reported time
with true sleep time. In a review, Lin and Yen (2012) listed
six general problematic sleep practices: inadequate sleep
duration, difficulty falling asleep, trouble staying asleep,
irregular sleep schedule, daytime tiredness, and overall
sleep complaints. Our measure included most of the pos-
sible unhealthy sleep practices adolescents face, but did not
include sleepiness and tiredness during the daytime. Also,
circadian rhythm was not directly measured in this study.
Second, while we focused on the influence of unhealthy
sleep practices on conduct problems, some important fac-
tors that cause different sleep practices are not available in
the present study, such as electronic media (Cain and
Gradisar 2010) and the possibility that individuals have
different sleep needs (Moore et al. 2009). Third, other
possible mediating factors are not included. For example,
one of the hallmarks of conduct problems is delinquent
peer association. It appears that association with deviant
peers might be another “unconventional” decision that
facilitates conduct problems.

Conclusion

Our results suggested that unhealthy sleep practices (e.g.,
short sleep, sleep problems, and social jetlag) are risk
factors for many kinds of negative functioning (e.g., low
level of subjective well-being) and conduct problems dur-
ing adolescence. In addition, our results indicated that short
sleep during the week has many negative impacts on
adolescents and that there is chain-effect of unhealthy sleep
practices on later conduct problems through deteriorating
functioning. Thus, sleep duration that is less than 6 h per
night may be of a concern.

Promoting healthy sleep practices is a good start for
helping adolescents to handle the various changes that
occur during puberty. Promoting such practices would
require the cooperation of the educational system, family,

and other important agents at this life stage. Primary pre-
vention could be launched by educating parents on the
importance of sleep on school days; hence, parents could
help students establish a regular sleep schedule and main-
tain it throughout the weekend. Secondary prevention
might include changing school schedules so that students
do not need to get up so early to go to school. Another
prevention tactic might be having schools invite pediatri-
cians to conduct sleep hygiene screening (Carskadon 1990)
and workshops for their students. Besides preventive
strategies, actively promoting other protective factors
might also be effective. One recent study (Brand et al.
2014), for example, showed that college students with
mental toughness (displaying confidence, commitment,
challenge, and control) enjoy a good and efficient sleep
(e.g., long deep sleep duration). Hence, parents and school
officials may wish to help adolescents to build these
qualities, which may enhance sleep quality. In the end,
healthy sleep practices are a protective factor that can
reduce the risk of many negative outcomes, thus helping to
ensure a “safe passage” (Dryfoos 2000) for youth as they
move through adolescence to adulthood.
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