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Introduction. Attention-deficit/hyperactivity disorder
(ADHD) is one of the most prevalent disorders in the child
and adolescent population, with a known impact on learn-
ing, social relations and quality of life. However, the lifestyle
habits of patients with this disorder have been poorly stud-
ied.

Material and methods. A total of 160 children and ad-
olescents, aged between 6 and 16 years, participated in the
study. Half of them were treatment-naive patients with a
clinical diagnosis of ADHD according to DSM-IV-TR criteria,
and without comorbidities. The remaining 80 participants
were typically developing (TD) controls without known neu-
rodevelopmental or psychiatric disorders. Parents of all par-
ticipants completed a questionnaire about their children’s
lifestyle habits (e.g, daily hours of sleep, media use and
study).

Results. The groups had a similar socioeconomic back-
ground and did not differ with respect to age and sex distri-
bution. However, patients with ADHD spent more time than
TD children studying, and less time watching TV, playing vid-
eo games, using computers and playing with other people.
They also slept fewer hours per night than children and ad-
olescents with TD. ADHD and TD groups spent similar time
reading, listening to music and playing sports.

Conclusions. The results of this study suggest that chil-
dren and adolescents with ADHD have different lifestyle
habits compared to age- and sex-matched controls. These
findings are not explained by comorbid disorders or medica-
tion/psychological treatment.
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Trastorno por déficit de atencion/hiperactividad y
habitos de vida en nifos y adolescentes

Introduccion. El trastorno por déficit de atencion/hipe-
ractividad (TDAH) es uno de los trastornos mas prevalentes
en la poblacion infanto-juvenil con un impacto ya conocido
sobre el aprendizaje, la relacion social y la calidad de vida.
Sin embargo, los habitos de vida de los pacientes con este
trastorno han sido pobremente estudiados.

Material y métodos. Un total de ciento sesenta nifios
y adolescentes con edades comprendidas entre los 6 y los
16 afos (104 varones y 56 mujeres) participaron en este
estudio. La mitad de ellos tenian un diagnéstico de TDAH
de acuerdo a los criterios del DSM-IV-TR; eran pacientes sin
tratamiento y sin comorbilidades. El Group control estaba
formado por 80 nifios y adolescentes sin trastornos del neu-
rodesarrollo o psiquiatricos conocidos. Las familias comple-
taron un cuestionario sobre los habitos de vida de sus hijos
e hijas (dedicacion extraescolar -horas al dia- a diferentes
actividades durante la semana lectiva).

Resultados. Los Groups tenian un nivel socioecondmico
similar y no diferian en edad y sexo. Sin embargo, los pa-
cientes con TDAH dedicaban mas tiempo al estudio que los
controles y menos a actividades como la TV, el ordenador,
los videojuegos y el juego con otras personas. Ademas, los
pacientes con TDAH dormian menos horas diarias que los
controles. No se observaron diferencias entre los Groups en
el tiempo dedicado a la lectura, el deporte o la musica.
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Conclusiones. Los resultados del presente estudio su-
gieren que los nifios y adolescentes con TDAH tienen habitos
de vida diferentes a los nifios y adolescentes con desarro-
llo tipico. Estos hallazgos no se explican por la presencia de
trastornos comdrbidos o por el tratamiento farmacoldgico
o0 psicoldgico.

Palabras Clave: Trastorno de Déficit de Atencion/Hiperactividad, Habitos de Vida,
Television, Videojuegos, Estudio, Deberes, Suefio

INTRODUCTION

Attention-deficit/hyperactivity disorder (ADHD) is one
of the most common neurodevelopmental disorders'?, af-
fecting between 5-7% of children and adolescents. The car-
dinal symptoms of ADHD (inattention, hyperactivity, and
impulsivity) have to be clearly present for at least 6 months
in two or more settings to an extent that is inappropriate for
person’s age/general cognitive level. Moreover, they should
have a significant impact on social and/or school function-
ing®. Notably, ADHD symptoms and neuropsychological cor-
relates affect the quality of life of patients and their fami-
lies*. Indeed, it has been shown that the severity of the
symptomatology and comorbidity are directly related to the
patients’ quality of life®.

All neurodevelopmental disorders have a significant im-
pact on patients' lifestyle habits whether due to the symp-
tomatology per se or the functional impairment they cause”.
However, the lifestyle habits of children and adolescents
with neurodevelopmental disorders (including those diag-
nosed with ADHD) have been scarcely investigated®®. More-
over, previous studies on this issue have generally focused
on specific lifestyle habits (e.g., food, sleep or media use)*'.
Surprisingly, although ADHD is characterized by impair-
ments in school and/or social functioning, study and leisure
time habits have been scarcely examined in these children
and adolescents with this disorder'®.

The present study investigated the lifestyle habits of
children and adolescents with ADHD in comparison to typi-
cally developing (TD) controls. We focused on the amount of
time that children and adolescents with ADHD spend study-
ing and doing homework assignments during the school
week. Additionally, we examined the amount of time they
spend doing leisure-time activities, such as watching TV,
playing video games, listening to music or reading books. We
hypothesized that, relative to TD controls, patients with
ADHD would show different lifestyle habits.

METHODS

Participants

A total of 160 children and adolescents, aged between
6 and 16 years, participated in the study. Half of them were
treatment-naive patients with a clinical diagnosis of ADHD
according to DSM-IV-TR criteria, and without comorbidities.
The remaining 80 participants were TD controls without
known neurodevelopmental or psychiatric disorders. Clinical
diagnosis of ADHD was made according to DMS-IV-TR crite-
ria'® and international guidelines, as assessed by a multidis-
ciplinary team'-'9, All patients were medication-naive at the
time of the study and did not have any comorbid neurode-
velopmental disorders, including intellectual disability, au-
tism spectrum disorder, learning, and language-related dis-
orders. Further exclusion criteria included evidence of a
neurological disorder or a history of psychiatric disorders
such as psychosis and bipolar disorder. TD controls were free
from neurodevelopmental, psychiatric or neurological disor-
ders, as assessed by the same procedure used in ADHD pa-
tients. All participants were Caucasian and lived in the Co-
munidad de Madrid. All of them belonged to high
socio-economic status according to Graffar’s scale?.

Parents of all participants completed a questionnaire
about their children’s lifestyle habits (e.g, daily hours of
sleep, media use or study). A full version of this question-
naire has been previously used in other studies*. Parents
were asked to complete the questionnaire indicating the
time spent by their children in several out-of-school activi-
ties during the five-day school week. The following variables
were measured: age, sex and amount of time (average num-
ber of hours per day) that their children spend studying (in-
cluding, school homework assignments), watching TV, play-
ing video games, listening to music, reading books (not
related to school assignments), playing sports, playing with
friends or with family members, and sleeping. Informed con-
sent was obtained from all participants' parents, with the
child giving assent.

STATISTICAL ANALYSIS

Before statistical analysis, individual variables were as-
sessed for outliers. They were defined as more than three
interquartile ranges below the first quartile, or more than
three interquartile ranges above the third quartile. Outliers
were then replaced with the value 2 standard deviations
from the mean of each group and each dependent vari-
able?. Twenty-six outliers were found and replaced (1.6%).
Assumptions of normality were checked for each group
separately using the Kolmogorov-Smirnov procedure. As
expected, the normality assumption was rejected in all de-
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pendent variables (all ps<0.001). Thus, non-parametric
tests were employed (Mann-Whitney statistic) to investi-
gate possible differences between ADHD and TD controls in
lifestyle habits (i,e., the average number of hours per day
dedicated to each activity during the school week). The
false discovery rate (FDR) procedure was applied to control
for multiple comparisons (n=9). Effect sizes were estimated
using r (r=Z/yN; (23)), which is similar to Cohen’s d for
non-parametric tests. Analyses were performed using SPSS
20 (SPPS Inc, Chicago, USA).

RESULTS

The mean ages and sex distribution of groups can be
found in Table 1. Groups did not differ in mean age (Z=-
0.83, p=0.41) or the proportion of participants for each age
year (from 6 to 16 years in one-year intervals: ¥2=2.42,
p=0.99). Groups neither differed significantly concerning
sex (X2=0.99, p=0.32).

As detailed in Table 2 and Figures 1 and 2, differences
between groups were found in six of the lifestyle habits as-
sessed. Specifically, children and adolescents with ADHD
spent more time than TD controls studying. By contrast, TD
controls spend more time watching television, using a com-
puter and playing video games than those with ADHD. Thus,
the time dedicated to playing in the TD group was greater
than in the ADHD group. Finally, we also observed that chil-
dren and adolescents with ADHD slept fewer hours per night
than TD controls (see Table 2 and Figure 2).

DISCUSSION

To the best of our knowledge, this is the first study that
examined lifestyle habits in medication-naive children and
adolescents with ADHD without any comorbid disorders. As
mentioned above, there are only a few studies on lifestyle
habits of ADHD patients®®, and most of them did not control
for multiple testing .

Holton and colleagues’ examined the lifestyle habits of
184 children with ADHD. They found that, compared to TD

Table 1 Demographic variables

TDAH Control
Sex (m/f)* 55/25 49/31
Age 10.1 £2.39 9.78 +2.38

*m: male; f: female

controls, ADHD children spent more time on screen-related
activities (TV, video games, etc.) and less time on reading
during the school week (differences were not found on
weekends or holidays). By contrast, differences between
groups were not found regarding the number of hours of
studying and sleeping. However, although the study showed
that lifetime habits could be influenced by comorbidity (pri-
marily, anxiety and mood disorders), it did not examine if
such comorbid disorders had a significant impact on the
lifestyle habits of ADHD patients. Moreover, this study did
not control for other comorbid disorders (e.g, dyslexia) that
might have influenced habits concerning reading, studying
and playing. Similarly, Tong and colleagues® reported that
children with ADHD spent more time on screen-related ac-
tivities without affecting other habits such as physical activ-
ity?>. However, they did not control for comorbid disorders
or medication use.

Interestingly, lifestyle habits of 25 Spanish adolescents
with ADHD compared to 184 Spanish adolescents without
the disorder were examined™. Results from this study sug-
gested that patients with ADHD spent more time than con-
trols playing video games and watching TV (not only on
school days, unlike that in Holton's study), but spent less
time with family and friends™. In adults, Weissenberger and
colleagues® reported that individuals showing ADHD symp-
toms spend less time watching TV but more time carrying
out physical activities than those with fewer ADHD symp-
toms. Although these studies provide evidence that ADHD
affects lifestyle habits, their results could be heavily influ-
enced by comorbid disorders. Moreover, given the lack of
control for multiple comparisons, some of the significant
results might be due to chance (false positives).

The relation between cardinal ADHD symptoms and
time spend on screen-related activities has been examined
by several groups. However, studies have yielded discrepant
results. A number of investigations have shown a significant
relationship between ADHD symptoms and time spend
watching TV and playing videogames®-2¢. However, results
from these previous studies do not clarify whether neuro-
psychological deficits underlying ADHD (e.g., motivation
and/or sustained attention problems) lead to spend more
time watching TV and playing video games or, by contrast,
whether the use of TV and video games contribute to cogni-
tive deficits and symptoms characteristic of ADHD*7°. Nev-
ertheless, other studies have found improvements in cogni-
tive functions after watching TV andfor playing
videogames?’?'32. Contrarily, other studies have failed to
find a significant association between ADHD and me-
dia-use***, Although our study was not designed to analyze
the relationship between screen time and ADHD, our results
do not support this hypothesis. Our patients with ADHD
spent less time on video games and TV than the children in
the control group, although they were naive patients with-
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Table 2 Descriptive statistics and results of non-parametric tests used to examine between-group differences
on the amount of time (average hours per day) spend in each activity
ADHD Skewness Kurtosis TD controls Skewness Kurtosis U Mann p q** [
(mean+SD) (mean+SD) Whitney
@
No. of hours studying* 1.94+1.08 1.4 4.9 1.49+0.85 0.4 -0.7 -2.69 0.007 0.03 0.21
No. of hours watching TV* 0.89+0.63 0.4 -0.3 1.23+0.92 1.4 3.2 -2.32 0.021 0.04 0.18
No. of hours using computer® 0.28+0.5 2 3.8 0.41+0.53 1.4 1.3 -2.22 0.027 0.04 0.17
No. of hours playing video game*  0.21+0.4 1.8 2.2 0.52+0.72 1.7 2.5 -3.07 0.002 0.02 0.24
No. of hours listening to music* 0.27+0.42 1.7 2.6 0.38+0.48 1.1 0.4 -1.66 0.097 0.1
No. of hours reading* 0.44+0.42 1.6 3.7 0.4+0.38 1.1 2.4 -0.5 0.617 0.08
Physical activity* 0.7+0.61 0.7 1.3 0.81+0.61 0.4 -0.3 -1.05 0.294 0.29
No. of hours playing with others*  0.72+0.75 1.1 0.9 1.01+0.89 1.4 3.8 -2.25 0.024 0.04 0.18
No. of hours sleeping® 9.02+1.17 0.03 -0.2 9.41+0.98 -0.8 0.5 -2.62 0.009 0.03 0.21

*Hours per day devoted to each activity during the school week; ** P adjusted for multiple comparisons using the FDR procedure24;** Effect size

calculated as r=Z/yN, where Z is the absolute value of the statistic and N is the total number of participants?
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out comorbid disorders; the presence of mood disorders,
anxiety disorders or behavioral problems seem to be signifi-
cantly related to increased exposure or dedication to me-
dia-use®*3.Previous studies have also shown that children
and adolescents with ADHD spend less time interacting with
peers and family members'. Whether due to the patients’
socio-cognitive difficulties, their symptoms or the social im-
pact of the disorder, individuals with ADHD often encounter
problems in social interactions with peers and adults (teach-
ers and parents)*-*2, Some authors have used these argu-
ments, as well as the presence of comorbid developmental
coordination disorder, to explain why patients with the dis-
order devote less time to sports and physical activities*-*.
This relation could be influenced by the presence of a coach
supervising the activity*>. ADHD group devoted slightly less
time than the control group to playing sports, although this
trend is not significant. The absence of comorbidity in our
sample of patients with ADHD and the fact that, in most
cases, they participated in organized and supervised sport-
ing activities could have influenced present results.

Although we did not find significant differences be-
tween ADHD and control groups in the amount of time
spent reading or listening to music, we observed that pa-
tients slept less than controls. Sleep-related problems (pri-
marily those related to sleep onset difficulties) have been
broadly discussed in the literature'#647. These sleep-related

problems may be temporary or permanent, they may con-
tribute to ADHD symptomology, and, in some cases, they
may worsen with psychostimulants pharmacological treat-
ments*®20, Present results suggest that certain sleep-related
difficulties (fewer hours of sleep per night on average) may
be even present in medication-naive children and adoles-
cents with the disorder.

Little research has been done to examine the time ded-
icated by patients with ADHD to studying and doing home-
work outside of class. Of note, the time dedicated to these
two activities seems to be related to academic perfor-
mance®'-**. This association has also been observed amongst
ADHD patients®, with effect sizes from medium to large®.
Although children and adolescents with ADHD typically
have poor academic performance and problems related to
the failure of completing homework assignments, a few
studies have investigated how many hours per day ADHD
patients spend studying and doing homework assign-
ments®®*. This lack of information about the time dedicated
by individuals with ADHD to studying outside of class is sur-
prising because a negative impact on school functioning is a
diagnostic criterion of ADHD?. The clinical diagnosis and its
treatment should probably be reviewed in those patients
who, although they meet the diagnostic criteria for ADHD,
do not dedicate time to studying and doing homework as-
signments outside of class. An alternative or additional dis-
order could be present in such cases.

Holton and colleagues’ found that the percentage of
individuals who spend more than two hours to homework
assignments was slightly higher in the ADHD group com-
pared to the TD group, though these results were not statis-
tically significant. In the current study, medication-naive
and non-comorbid patients with ADHD had to dedicate 30%
more time than TD controls to studying. It is therefore likely
that the quality of life of ADHD patients was affected*®. No-
tably, it should be noted that current findings do not sup-
port the notion that children and adolescents with ADHD
dedicate less time to studying than individuals without the
disorder.

Nevertheless, this study is not without limitations. The
generalization of the current results to the overall popula-
tion of patients with ADHD would be limited because “pure”
cases of ADHD (without comorbidity) are the exception
rather than the rule. Further research on the influence of
most common comorbidities on the lifestyle habits of pa-
tients with ADHD is therefore needed. Furthermore, future
research should examine the effect that psychopharmaco-
logical and non-psychopharmacological interventions could
have on lifestyle habits. It would be also interesting to ex-
amine how spending more time studying and less time play-
ing can affect the quality of life of children and adolescents
with ADHD. Finally, the current study did not examine the
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living conditions and lifestyle habits of the families, or how
patients’ habits might be influenced by their parents' life-
style.

Regardless of these limitations, this study suggests that
lifestyle habits of children and adolescents with ADHD are
associated to or mediated by the disorder itself and that
these habits are different from those observed in TD children
and adolescents. Because patients with ADHD were medica-
tion-naive and did not have comorbid disorders, current re-
sults seem to be related to the disorder itself. Results ob-
tained in the control group are comparable to those obtained
in previous studies using similar procedures?', thus support-
ing the current findings. Future studies examining the life-
style habits of patients with the disorder in different coun-
tries and/or regions are needed to gain greater insight into
the impact of ADHD on different aspects of patients' lives.
Moreover, such studies would facilitate a more in-depth
analysis of the alternative diagnostic hypotheses mentioned
above.
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