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ABSTRACT

Background: Adolescence is marked by changes such as sleep and health behaviors. This study analyzed the relationships
and differences on excessive daytime sleepiness, anxiety and depression symptoms, sleep habits, family sleep behaviors,
sleep quality and health behaviors in adolescents including the moderating effect of adolescents’ age and gender. Method:
The sample included 272 adolescents, 58% being female. Results: Girls and older adolescents reported worse sleep quality.
Older adolescents reported healthier behaviors. Female gender, having a family member with sleep quality problems,
coffee intake, anxiety and depression symptoms, daytime sleepiness, and family sleep behaviors contributed to worse
sleep quality. Father’s alcohol consumption, anxiety and depression symptoms and family sleep behaviors contributed to
adolescents’ sleep habits. Being a girl and an older adolescent were moderators in the relationship between the presence
of excessive daytime sleepiness and worse sleep quality. Conclusions: Findings highlight the importance of health
promotion programs regarding sleep quality.

Los comportamientos relativos a la salud y la calidad del suefio en los adolescentes
portugueses: el efecto moderador de la edad y del sexo

RESUMEN

Antecedentes: La adolescencia esta marcada por los cambios en el suefio y comportamientos referidos a la salud. Este estudio
analizo las relaciones y diferencias en la somnolencia diurna excesiva, los sintomas de ansiedad y depresion, los habitos
de suefio, los comportamientos de suefio familiares, la calidad del suefio, los comportamientos de salud en adolescentes,
incluido el efecto moderador de la edad y el sexo de los adolescentes. Método: La muestra de este estudio estaba compuesta
por 272 adolescentes, siendo el 58% de sexo femenino. Resultados: Las nifias y los adolescentes mayores indicaron una peor
calidad del suefio. Los adolescentes mayores manifestaron comportamientos mas saludables. Ser de sexo femenino, tener
un familiar con problemas de suefio, consumir café, tener sintomas de ansiedad y depresién, asi como somnolencia diurna y
conductas de suefio familiares se asocian con una peor calidad del suefio. El consumo de alcohol del padre, los sintomas de
ansiedad y depresion y las conductas de suefio familiares se asocian con los habitos de suefio de los adolescentes. Ser nifia y
adolescente de mayor edad modera la relacién entre la presencia de somnolencia diurna excesiva y peor calidad del suefio.
Conclusiones: Los resultados resaltan la importancia de los programas de promocién de la salud en relacién con la calidad
del suefio.

Sleep occurs in a sociocultural context and is influenced by a
number of interrelated social and environmental characteristics
(Spilsbury et al., 2017). Many variables impact sleep quality in
adolescents such as sleep habits, family sleep behaviors, health
behaviors, and anxiety and depression symptoms (Crowley et al.,
2018). Sleep habits are defined as the behaviors regarding time to
go to bed, time to rise, drinking coffee at night, duration of night
sleep, and consumption of sleeping pills (Sweileh et al., 2011). Family

sleep behaviors include parenting practices and styles regarding
sleep (Spilsbury et al., 2017). Routines, enforced rules and parental
monitoring of adolescents’ activities, sleep related, are generally
associated with greater sleep duration, quality, or both (Spilsbury
et al.,, 2017). Habits at night, such as the use of technology (e.g., TV,
video game, text messages) and consumption of caffeine showed
that adolescents may present an increased arousal during the night,
excessive daytime sleepiness, with a reduced level of functional
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status, and alertness (Calamaro et al, 2009). Excessive daytime
sleepiness can be interpreted as a decreased state of alertness or
as considerably higher sleepiness. Excessive daytime sleepiness
increases with biological, psychological, and social factors affecting
negatively the quantity and quality of sleep (Owens et al., 2020;
Thorarinsdottir et al., 2019). Adolescents with adequate sleep
reported more health behaviors, such as a healthy lifestyle (e.g.,
exercising, having a good meal with vegetables and fruits) (Chen et
al., 2006). In turn, adolescents with poor sleep quality, such as sleep
restrictions and sleep loss, report more health risk behaviors such as
smoking, and consumption of alcohol and drugs (Eaton et al., 2012).

Sleep problems in adolescence have also been studied in
connection with family sleep behavior. Family characteristics, such
as family environment, emotional climate, and rules, may impact
adolescents’ sleep quality (Whalen et al., 2017). Furthermore, just as
family sleep behavior may impact adolescents’ sleep quality, family
health behaviors may also impact adolescents’ health behaviors
(Whalen et al., 2017).

Sleep habits may show a significant impact on sleep quality in
adolescents, besides the sleep disturbance, with consequences
such as excessive daytime sleepiness and anxiety and depression
symptoms (depression and anxiety) (Lapidaire et al., 2019). The
literature has shown a relationship between sleepiness, depression,
and anxiety with sleepiness being related to higher levels of
depressive and anxiety symptoms, and the latter contributed to
excessive sleepiness (Roberts & Duong, 2013). Literature shows that
the prevalence of poor sleep quality in European adolescents is high,
with almost 60% of adolescents showing sleep problems (Thorsén
et al., 2020), which may contribute to depressive symptoms, less
motivation to daily function, negatively influencing their mental
health (Wang et al., 2021), learning capacity (Buguefio et al.,
2017), being associated with addictive behaviors, such as nicotine
dependence, internet addiction, and substance abuse (Rosi et al.,
2020). The decline in adolescents sleep quality was exacerbated
by the COVID-19 pandemic (Wang et al., 2021), with adolescents
sleeping patterns changing such as fewer hours of sleep and
difficulty in falling asleep, which may interfere negatively not only
with their cognitive skills, but also with their mood and well-being
(Buonsenso & Rose, 2021).

A literature review on gender differences regarding sleep
suggested different mechanisms of sleep modulation according to
gender (Mong & Cusmano, 2016). Studies found that girls report
worse sleep quality than boys (Tang et al., 2017). However, there
are still obscure processes concerning the understanding of the
variables that involve sleep process in women, and especially in
adolescents.

Blake et al. (2018) in a randomized control trial about the
relationship between cognitive-behavioral sleep interventions
and adolescents sleep quality found that adolescents’ gender was
not a significant moderator in this relationship, although female
adolescents reported poor sleep quality and more internalizing
symptoms (high anxiety and depressive symptoms) than male.
Also, in Lewien et al's (2021) study regarding the relationship
between sleep habits and sleep-related difficulties found that
either adolescents’ gender or age was a significant moderator in
this relationship. However, Jahrami et al. (2019), in their literature
review regarding excessive daytime sleepiness and sleep quality in
students, found that age and gender were not moderators, perhaps
because the relationship between gender and sleep problems may
reflect cultural influences. The literature presents, therefore, mixed
results regarding the moderating effect of age and gender regarding
sleep quality.

In stressful situations, like sleep disturbance caused by the
presence of daily sleepiness, coping strategies depend on the
individual’s cognitive and emotional appraisal to manage their
internal and external demands according to his or her resources

(Maes et al., 1996). Thus, this study took into consideration Maes
et al.’s (1996) model, that was derived from the cognitive-appraisal
model and analysis of the coping process with a chronic disease.
This model considers that disease and treatment characteristics,
disease-related events, and demographic characteristics are
related to the appraisal of demands and goals and to emotional
and cognitive responses. All these factors directly or indirectly
influence coping behaviors, that may be moderated by external and
internal resources. All these factors contribute to the psychological,
social, and physical dimensions of quality of life through coping
(Maes et al., 1996). Thus, in this study excessive daytime sleepiness
was considered a symptom of sleep disturbance with impact on
adolescents’ physical and emotional health. Sociodemographic
characteristics included either adolescent’s characteristics (age,
gender, consumption of psychoactive substances: coffee, caffeine
beverages, and energetic sodas) and parent’s characteristics
(presence of sleep problems and consumption of psychoactive
substance with nicotine and alcohol). Anxiety and depression
symptoms were considered the emotional and cognitive response
of sleep disturbance and a moderator between excessive daytime
sleepiness and sleep quality (psychological consequence) and
between excessive daytime sleepiness and health behaviors as
proposed by Peeters et al. (2008) in a study with children. Sleep
habits were considered an internal resource and coping strategies
were assessed through family sleep behaviors.

Based on the lack of studies addressing adolescents’ sleep
behaviors, the present study was focused on: (1) adolescents’ age
and gender differences regarding anxiety and depression symptoms,
excessive daytime sleepiness, family sleep behaviors, health
behaviors, and sleep quality, (2) the contributions of adolescents
and families’ socio-demographic characteristics regarding sleep
quality and adolescents’ health behaviors, and (3) the moderator
role of adolescents’ age and gender in the relationship between
excessive daytime sleepiness and sleep quality. We hypothesized
that: H1) there will be differences according to gender and age,
with girls reporting worse anxiety and depression symptoms,
more excessive daytime sleepiness, worse family sleep behaviors,
worse sleep habits and worse sleep quality, and older adolescents
reporting worse anxiety and depression symptoms, more excessive
daytime sleepiness, worse family sleep behaviors, worse sleep
habits, and worse sleep quality; H2) being female, an older
adolescent reporting more anxiety and depression symptoms, poor
sleep habits, the presence of excessive daytime sleepiness and poor
family sleep behaviors will contribute to less health behaviors
and poor sleep quality; and H3) gender and age will moderate the
relationship between the presence of excessive daytime sleepiness
and worse quality of sleep.

Knowing the variables that are associated with health behaviors
and sleep quality in adolescents will help to tailor interventions to
improve sleep quality and promote healthy behaviors in adolescents,
taking into consideration gender and age.

Method
Participants

Two hundred and seventy-two school-going adolescents aged
between 12 and 18 years old with a mean age of 15 years old (M =
15.48, SD = 1.61) participated in the study. Most participants were
girls (58%), Caucasian (90%), and consumed 1-2 cups of coffee/
day (29%). Most adolescents had parents consuming alcohol
(73% fathers and 51% mothers) and tobacco (30% fathers and 15%
mothers). Family members with sleep problems were reported by
35% of the sample.
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Measures
Sociodemographic Questionnaire

This questionnaire was developed to access characteristics
of adolescents regarding age, gender, and educational level,
parents use of alcohol and tobacco, adolescents’ consumption of
caffeine products (more than 1/2 cups per day), and adolescents’
knowledge about drugs.

Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989)

This instrument assesses sleep quality in the previous month
and includes 19 items (e.g., “Wake up in the middle of the night
or early morning”). The PSQI has seven components that evaluate
daytime dysfunction, sleep medication, sleep disturbances,
sleep efficiency, sleep duration, sleep latency, and sleep quality.
Scores range between 0 and 21 points and higher scores indicate
worse sleep quality. Cronbach’s alpha for the total scale was .83
in the original version, and .60 in the present study. Since this
instrument assessed different facets of adolescents’ sleep quality
(e.g. daytime dysfunction, sleep medication, sleep latency, and
sleep efficiency), Cronbach alpha may be modest (Taber, 2018).
However, due to the clinical importance of this instrument and the
fact that .60 is considered acceptable under certain circumstances
(e.g., validating a new scale) (Taber, 2018), the authors decided to
include the scale in the hypothesis testing.

Sleep Habits Questionnaire (SHQ; Billings & Berg-Cross,
2010a)

This 12-item questionnaire assesses the impact of behaviors that
may influence sleep, in adolescents in a Likert type scale from 0 to
7 regarding the frequency of week days the behavior happens and
how long the behavior takes place ( < 15 min.; 1 hour; 1 %2 hour; > 2
hours (e.g. “How many times a week do you play video-games after
bedtime?” and “How long did you spend on that activity?”). The
questionnaire includes information about weekend and weekday
variations in sleep duration and scheduling, as well as questions
about the perceived need for sleep and desired wake times. The
sum of the responses indicates the sleep competing activity score.
Scores range from O to 84 with higher scores indicate greater
interference with sleep. Cronbach’s alpha was .65 in the original
version and .70 in the present study.

Modified Excessive Sleepiness Scale (MESSA; Billings &
Berg-Cross, 2010b)

The instrument is a modified version of the ESS (Epworth
Sleepiness Scale) assessing the propensity of adolescents to fall
asleep in different situations and is composed of 13 items (e.g.,
“For each situation, decide whether or not you would have:
watched TV”). The scores range between 0 and 39 and a higher
score indicates the presence of excessive daytime sleepiness. The
author does not report the value of the Cronbach’s alpha. In this
study, the Cronbach’s alpha for the total scale was .78.

Hospital Anxiety and Depression Scales (HADS; Zigmond, &
Snaith, 1983)

The instrument assesses depression and anxiety symptoms (e.g.,
“I still enjoy the things I used to enjoy”). The instrument includes
14 items organized into two subscales (7 items for each subscale)
and a global score assessed in a 4- point Likert type scale (0 to 3).
The cutoff score for clinical depression and anxiety is 8 for both

scales. The score in both subscales ranges between 0 and 21 and
between 0 and 42, in the global scale. A high score indicates more
symptomology. Cronbach’s alpha for the total scale was .80, in the
original version and .76 in the present study.

Health Behavior Questionnaire (HBQ; Pereira, & Pedras, 2009)

The 24-item instrument assesses health behaviors in 4-point
Likert type scale from never (0) to everyday (4) (e.g., How often
do you do the following behaviors: exercising, having a good
meal with vegetables and fruits, doing a general checkup once a
year). A higher score indicates the use of more healthy behaviors.
Cronbach’s alpha was .82, in the original version, and .70 in the
present study.

Howard Family Sleep Questionnaire (HFSQ; Billings et al.,
2010)

This scale assesses the impact of family dynamics on sleep
behavior and includes 52 items that assess physical and cultural
aspects of the family environment that influence sleep (e.g., “We
respect each other’s needs for quiet once one of us goes to bed”).
The scores range between 24 and 120 and a higher score indicates
poor sleep behaviors. In the original version, Cronbach’s alpha for
the total scale was .81, and in this study was .70.

Procedure

Adolescents’ participation was voluntary and anonymous. After
the approval of the Portuguese General Education Committee, the
study was also approved by the directive board of each school. Data
collection took place in two public high schools in the Northern
region of Portugal. Previously, parents signed an informed consent
regarding the students’ participation. Participants answered the
instruments in the presence of one of the researchers during one of
their classes, after teacher’s approval.

Data Analysis

In order to analyze the differences in sleep quality, excessive
daytime sleepiness, family sleep behaviors, anxiety and depression
symptoms, health behaviors, and sleep habits according to gender
and age, t-tests were conducted. The variable age was categorized:
12-14 and 15-18 years old. To analyze the variables that contributed
to health behaviors and sleep quality, hierarchical regressions were
performed (enter method). In both regressions, socio-demographic
variables (gender, fathers and mothers’ alcohol consumption, fathers’
and mothers’ smoking, family members with sleep problems, coffee
intake, caffeinated sodas, energy drinks intake) were included in block
1, and in block 2 psychological variables (anxiety and depression
symptoms, excessive daytime sleepiness, sleep quality and family
sleep behaviors) were added. Multicollinearity was assessed (VIF <
1) (Daoud, 2017).

To apply the moderated moderation model of adolescents’
gender and age in the relationship between excessive daytime
sleepiness and sleep quality, the Macro Process for SPSS was used.
The model was significant if both the two-interaction and the
three-way interaction were significant (p <.05) and if the 95% bias
corrected confidence intervals (95% CI), determined through the
bootstrapped technique, did not include zero. For a more precise
probe of the three-way interaction between excessive daytime
sleepiness and adolescent’s gender and age, the Johnson-Neyman
technique was employed to identify the significant regions of the
moderated moderation (Hayes, 2013).
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Results

The sample included 272 adolescents. Of the total sample, 60%
were girls, Caucasian (92%), with parents being married (79%),
reporting no sleep problem (65%). Fathers (74%) and mothers (52%)
were alcohol consumers. The average caffeine intake (measured
in number of cups) by adolescents was 4.20 (SD = 1.31) and 62%
of adolescents between 16 and 18 years old consumed caffeine
compared to younger adolescents (12-15 years old).

Table 1. Descriptive Statistics for Socio-demographic (N = 272)

Continuous measure Min Max Mean SD
Age (years) 12 18 1548  1.61
Adolescent Educational Level (number of 0 12 961 171
years)
Caffeine Intake (number of cups) 0 10 4.20 1.31
Categorical measure %
Gender
Boys 41.5
Girls 58.5
Caffeine Intake
12-15 years old 38.0
16-18 years old 62.0
Race/Ethnicity
Caucasian 921
Others 79
Parents’ Marital Status
Married 79.3
Divorced 144
Others 6.3
Fathers’ Educational Level
Secondary 39.5
Elementary 35.0
Others 25.5
Mothers’ Educational Level
Secondary 32.8
Elementary 325
Others 34.7
Family Member with Sleep problems
No 64.5
Yes 355
Fathers’ Alcohol Consumption
No 26.2
Yes 73.8
Mothers’ Alcohol Consumption
No 48.3
Yes 51.7
Fathers’ Smoking
No 69.0
Yes 31.0

Differences in Health Behavior, Anxiety and Depression
Symptoms, Excessive Daytime Sleepiness, Sleep Quality, Family
Sleep Behaviors, and Sleep Habits According to Gender and Age

The results revealed significant differences between boys and
girls on sleep quality. Female adolescents showed poorer sleep qua-

lity. No other differences were found in the remaining variables. Ol-
der adolescents (15-18 years old) showed healthier behaviors and
worst sleep quality when compared to younger adolescents (12-14
years old). Younger adolescents reported poor sleep habits (Table 1).

Contributors to Health Behaviors

According to the final model, having a father that drinks alcohol,
anxiety and depression symptoms as well as family sleep behavior
contributed to poor health behaviors in adolescents. The regression
model explained 11% of the variance (Table 2).

Contributors to Sleep Quality

The results of the final model showed that gender (female),
having someone in the family with sleep problems and drinking
1-2 cups of coffee per day, more anxiety and depression symptoms,
poor family sleep behaviors and the presence of excessive daytime
sleepiness were contributors to poor sleep quality. The regression
model explained 21% of the variance (Table 2).

Adolescents’ Gender and Age as Moderators in the
Relationship between Excessive Daytime Sleepiness and Sleep

Quality

The moderating effect of adolescents’ gender in the relationship
between excessive daytime sleepiness and sleep quality was
significantly moderated by adolescents’ age. The overall moderated
moderation model explained 14.3% of the variance, K7, 263) =
6.284, p < .001. All two-way interactions, i.e., Excessive Daytime
Sleepiness x Gender (B = -1.068, SE = .403, p = .009), Excessive
Daytime Sleepiness x Age (p = -.060, SE =.020, p=.004) and Gender
x Age (B =-1.056, SE=.371, p=.005) were negatively significant. The
three-way interaction Excessive Daytime Sleepiness x Gender x Age
was positively significant (g = .072, SE = .026, p = .006). Therefore,
being a girl and an older adolescent moderated the relationship
between the presence of excessive daytime sleepiness and worse
sleep quality. The Johnson-Neyman technique showed that the
moderated moderation was significant when ©,,—, = 16.254 or
greater, with 28.78% of the adolescents’ age values producing a
moderated moderation (Table 3 and Figure 1).

Discussion

According to the results, girls showed worse sleep quality, which
partially confirmed H1. An epidemiological study with adolescents
found that girls showed major risks for insomnia compared to boys
(Tang et al., 2017). Another study with 131 young boys and girls found
that most of the girls had poor sleep (de Zambotti et al., 2018). The
differences found in sleep problems between genders may be explained
by the increased number of girls in pubertal status in most studies, i.e.,
the results are influenced by participants’ age (de Zambotti et al., 2018).

Table 2. Differences on Psychological Variables according to Adolescents’ Gender and Age

Boys Girls Young Oold
(n=113) (n=159) t(df) (12-14years; n=65)  (15-18years; n=207) t(df)
M (SD) M (SD) M (SD) M (SD)

Health behaviors 54.80(8.12) 57.10 (5.86) 5.66 (271) 56.98 (8.29) 60.12 (6.86) 6.98"%(269)
Anxiety and depression symptoms 19.41 (3.69) 19.32 (3.34) 0.595 (270) 19.85 (3.58) 19.18 (3.45) 0.595(269)
Excessive daytime sleepiness 11.77 (6.13) 12.99 (6.25) 0.001 (270) 12.85(6.42) 12.39 (6.17) 0.001(269)
Sleep quality 4.08 (2.31) 4.78 (2.46) 0.017%(259) 3.67 (2.61) 4.76 (2.29) 0.017** (258)
Family sleep behaviors 99.40 (10.22) 95.30(10.25) 8.17 (269) 101.22 (11.41) 97.40 (10.41) 8.13(269)
Sleep habits 98.47 (12.09) 98.26 (9.74) 8.13 (270) 19.73 (16.49) 18.57 (11.58) 10.27%(269)

*p<.05,*p<.01, *p<.001.
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Table 3. Predictors of Health Behaviors and Sleep Quality (Final Model)

. Health Behaviors Sleep Quality

Predictors

AR B SE B AR B SE B
Final Model .106 213
Gender 1.108 0.926 .074 0.650 0.280 110"
Father’s Alcohol consumption 2.753 1.058 .910* -0.211 0.320 -.049
Mother’s Alcohol consumption 1.025 0.982 -.070 0.043 0.296 .013
Father smoking 1120 974 .070 -0.189 0.294 -.037
Mother smoking 1916 1.260 -.094 0.559 0.381 .085
Family member with sleeping problems 0.222 0.937 .014 0.550 0.283 .920*
Coffee intake/day -0.008 0.871 -.001 0.827 0.263 .180**
Caffeinated sodas/day -0.117 0.659 -.012 0.024 0.199 .008
Energy drinks intake/day 1.399 0.779 123 0.395 0.235 107
Anxiety and depression symptoms 0.322 0.136 -.067* -0.110 0.041 246%**
Excessive Daytime Sleepiness -0.054 0.077 -.046 0.066 0.023 118
Sleep Habits -0.046 0.040 -.081 0.009 0.012 .002
Family Sleep Behaviors 0.117 0.045 -480"** -0.035 0.013 235"

R?Adj = .061 R?Adj = 173
*p<.05,*p<.01, ***p<.001.

6.00- The results of the present study also showed that gender, family
sleep problems, drinking coffee, anxiety and depression symptoms,
family sleep behaviors and excessive daytime sleepiness contributed

5.00+ to sleep quality. Being a girl, having someone in the family with

< slee‘p problems, driqking 1-2 cups of coffee per Qay, reporting more

4.004 £ anxiety and depression symptoms and poor family sleep behaviors,

@ as well as the presence of excessive daytime sleepiness contributed
to poor sleep quality, confirming H2. The literature found similar

3.007 results about gender-related differences regarding sleep, indicating

> a major susceptibility of girls that showed more profound effects
E 2,004 - of insufficient sleep (variable that impacts sleep quality) than boys
2 6.00 o (Tang et al., 2017). Moreover, adolescents’ habits, e.g., coffee intake,
g _.a was found to contribute to sleep quality. Caffeine is characterized as
i PPt a stimulant psychoactive substance that may impact sleep quality
5.00 _,_—"" (Calamaro et al., 2009). Previous research regarding adolescents
o— —= == showed that caffeine intake and use of electronic equipment before

o--""" —© 2 bedtime changed the overall functionality of the adolescent, which

400 T in turn caused excessive daytime sleepiness (Lemola et al., 2015).
Also, Hoelfelmann et al. (2015) in their study about the association

3.001 Adolescents’ Sex between unhealthy behaviors and sleep quality in adolescents

g Male Adolescents found that the use of computer/video games during more than 4
Female Adolescents . : .
hours per day, an excessive consumption of alcoholic beverages,
2.007 ‘ ‘ ‘ ‘ ‘ ‘ and eating salty or sweet snacks more than 5 days per week were
7.50 10.00 12.50 15.00 17.50 20.00

Excessive Daytime Sleepiness

Figure 1. The Moderated Moderation Effect of Adolescents’ Gender and Age in
the Relationship between Excessive Daytime Sleepiness and Sleep Quality.

Younger adolescents (12-14 years old) reported poorer family
sleeping habits than older ones (15-18 years old). In fact, the family
environment is an important factor to be considered concerning sleep in
adolescents (Gunn et al., 2019). Family disorganization can be a source of
poor sleep practice in young adolescents (for example, using computer
at night in bed to relax) and may inhibit good practices of sleep hygiene
(Gunn et al., 2019). Older adolescents showed healthier behaviors, but
worse sleep quality when compared to younger adolescents. In fact,
younger adolescents show a higher chance of being high-risk internet
users than older adolescents and this behavior is associated with
other unhealthy behaviors, such as the use of psychoactive substances
(alcohol, tobacco) and inadequate diet (Lemola et al., 2015). Older
adolescents also went to bed later and, consequently, they got less sleep
than younger adolescents (Gradisar et al., 2011).

related to negative sleep quality. Instead, physical activity was found
to be a protective factor against sleep difficulties, been consistently
associated with better sleep quality (Foti et al, 2011). In the present
study, excessive daytime sleepiness contributed to sleep quality. In
fact, other study concluded that different variables (e.g., insomnia
symptoms, perceived sleep insufficiency, and apnea) were associated
with excessive daytime sleepiness among adolescents (Calamaro et
al., 2009). Furthermore, having a family member with sleep problems
also contributed to sleep quality. Parents’ influence may explain
behavior alterations and sleep problems (Gunn et al., 2019). In the
present study, family sleep behavior contributed to adolescents’
sleep quality. Family environment is an important factor related
to sleep in adolescents, but there are few studies that analyze the
relationship between family functioning and adolescent sleep
(Khor et al., 2021; Machado et al., 2020). One of these few studies
found that family stress works as a predictor of sleep disturbances
(Bernert et al., 2007). Adolescents’ sleep may be affected by family
functioning, but more research regarding this topic is needed
(Machado et al., 2020). In turn, poor sleep hygiene practices were
associated with adolescents’ poor sleep (Crowley et al., 2018).
Behavioral treatments that include adolescents and parents’ sleep
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Table 4. Regression Analysis of Moderated Moderation for Quality of Sleep and Conditional Effects of Excessive Daytime Sleepiness at Values of Adolescents’ Gender

and Age (moderators)

Moderators: Gender and Age Coefficient SE t p LLCI ULCI
Intercept -13.452 4.463 -3.014 .003 -22.240 -4.664
Excessive daytime sleepiness 0.990 0.311 3.186 .002 0.378 1.602
Gender 16.398 5.780 2.837 .005 5.018 27.779
Excessive daytime sleepiness*Gender -1.068 0.403 -2.649 .009 -1.862 -0.274
Age 1.078 0.286 3.777 .000 0.516 1.640
Excessive daytime sleepiness*age -0.060 0.020 -2.950 .004 -100 -0.020
Gender*Age -1.056 0.371 -2.845 .005 -1.787 -0.325
Excessive sleepiness*Gender*Age 0.072 0.026 2.759 .006 0.021 0.123
Conditional Effects of the Excessive Daytime Sleepiness for Gender and Age

Gender Age

Male Younger 0.163 0.045 3.612 .000 0.074 0.251
Male Older -0.030 0.051 -0.593 .554 -0.131 0.070
Female Younger 0.091 0.040 2.275 .024 0.012 0.169
Female Older 0.130 0.038 3.421 .001 0.055 0.205

practices seem to improve family sleep as a whole and should,
therefore, be a major concern for health professionals (Machado
et al., 2020). Furthermore, depression and anxiety were two other
contributors towards sleep quality. Dag and Kutlu (2017) studied the
relationship between sleep quality and depressive symptoms and
found that moderate to severe depressive symptoms, tobacco use,
and having a family member with sleep problems were related to
poor sleep quality in adolescents.

Father’s alcohol consumption was a contributor of health
behaviors in adolescents. The impact of parents’ consumption on
adolescents’ health has been found in the literature (Kansagra,
2020). In a study that examined the relationship between parents’
consumption of alcohol and adolescents’ health behaviors, parental
alcoholism predicted changes in health behaviors in adolescents,
i.e.,, young adolescents whose parents drank alcohol reported
more alcohol abuse and developed alcohol dependence (Raitasalo
et al., 2019). Also, unhealthy behaviors in adolescence may have
a negative impact on adolescents’ comorbidities (anxiety and
depression symptoms). The present study found that adolescent
anxiety and depression symptoms contributed to health behaviors.
Alongitudinal study, that analyzed depressive symptoms and health
risk behaviors in approximately 4,400 adolescents, concluded that
adolescents with higher levels of depressive symptoms reported a
major use of psychoactive substances (Hooshmand et al., 2012).

Family sleep behaviors contributed to health behaviors in
adolescents. This is an interesting result, since family habits may
be manageable to change and, therefore, contribute to promote
healthy sleep habits in adolescents. A study with pre-adolescents
(10-11 years) found that family characteristics such as family meals
and being less time alone were predictors of positive changes in
lifestyle-related health behaviors (Gunn et al., 2019). Since the
model only explained 10% of the variance, there are several factors
that account for health behaviors in adolescents.

Being a girl and an older adolescent moderated the relationship
between the presence of excessive daytime sleepiness and poor
sleep quality, which confirmed the last hypothesis of this study.
Literature revealed an important gap in the knowledge of the
influence of adolescents’ gender and age on sleep outcomes, such as
daytime sleepiness and sleep quality (Blake et al., 2018; Lewien et al.,
2021). However, Maes et al.’s (1996) Stress-Coping Model recognizes
that sociodemographic characteristics, as adolescents’ gender and
age, and disease characteristics (excessive daytime sleepiness) may
influence sleep quality (psychological consequence) as our model of
moderated moderation found. Also, in Jahrami et al.’s (2019) study,
age and gender were not significant moderators both on sleep quality
and excessive daytime sleepiness and the authors, hypothesized that

the developmental variation between male and female young adults
could explain the absence of the effect of gender and age on the
relationship between daytime sleepiness and sleep quality. Some
studies did not find any difference in adolescents’ gender and age in
the relationship between sleep quality and internalizing symptoms,
as anxiety and depression (Rubens et al., 2017). However, being a
male and a young adolescent influenced the relationship between
poor sleep quality and impulsivity behaviors (Rubens et al, 2017),
emphasizing the need to explore the developmental mechanisms
that may influence poor sleep quality and adolescents’ behaviors
beyond heath behaviors.

Implications for Practice

According to the results, it is important that health professionals
screen anxiety and depression symptoms as well as sleep habits in
routine consultations to prevent adolescents’ sleep problems. Results
also showed the importance to organize intervention programs
according to adolescents’ gender and age, since female adolescents
and older adolescents seem to present more sleep difficulties and
have different needs that should be addressed. Also, the assessment
of adolescent and family’s health behaviors that interfere with sleep
should also be targeted. Families and teachers should be trained to
early recognize important changes in the adolescents’ behaviors
such as excessive daytime sleepiness that may compromise the
adolescent performance in school and refer the adolescent and the
family to a multidisciplinary healthcare team.

Schools also have an important role in promoting adolescents’
mental and physical health, contributing to adolescents’ lifestyle
and, as a result, should be part of the solution and contribute to
a decrease of the current epidemiology of sleep problems, in this
population.

Limitations

The main limitations of this study were the use of self-report
measures and the cross-sectional design that does not allow causal
relationships between the variables under study. Furthermore, the
data were collected in two public high schools in the northern region of
Portugal, so further studies should use a bigger sample from different
public and private schools and different regions of the country.

Future research should employ a longitudinal design to find
which variables, in early adolescence, predict health behaviors and
sleep quality over time, as the adolescent grows older into early
adulthood. Also, future longitudinal studies should assess if parents’
sleep problems mediate the relationship between adolescents’
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sleep problems and sleep quality since sleep behavior seems to be
part of the family dynamics. As such, the parent-adolescent dyad
should be assessed on sleep quality over time to determine how
much they both influence each other.

Conclusion

The current study emphasized the importance of anxiety
and depression symptoms, excessive daytime sleepiness, family
sleep behavior, and sleep quality in adolescents. Girls and
older adolescents reported poorer sleep quality. Anxiety and
depression symptoms were also an important factor regarding
adolescents’ health, contributing to sleep quality and health
behaviors.

This study found that family sleep behaviors contributed to
adolescents’ health behaviors and sleep quality, emphasizing the
importance of the family and the need to integrate the latter in
intervention programs. According to results, health promotion
interventions for adolescents should also be developed for each
specific age group considering the adolescent maturation phase.
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