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Abstract

Objective: The use of media devices is high in the United States and has been associated with mental health problems. The aim of this study is to determine the
association between exposures to TV and media devices, and conduct disorder in children.

Methods: Data from the National Survey of Children’s Health was used to perform a cross-sectional analysis. The Primary outcome was having a previous diagnosis
of conduct disorder. We obtained information on total screen time use from exposure to TV, video games, computer devices, and the presence of TV in the bedroom.
Use of these devices for more than 2 hours was considered high exposure. Logistic regression model was used to determine the odds ratios between screen time and
having a history of conduct disorder.

Results: High screen time was associated with higher risks of having a history of conduct disorder (OR=1.45,95% CI; 1.04,2.01) after adjusting for age, sex, parental-
child bonding, arguing, bullying, being sad, engagement in physical activity, family income and race. Moderate and low screen time exposure did not significantly
increase the risk of a history of conduct disorder in the adjusted model.

Conclusion: Screen time increases the risk of having a history of conduct disorder. Interventions should be designed to reduce screen time exposure among children.

Introduction

Conduct disorder is one of the mental health diseases diagnosed
in childhood or adolescence characterized by consistent, aggressive
behavior and involves violation of fundamental rights of others or
societal norms. The Diagnostic Statistical Manual has a set of 15 criteria
that are assessed; three criteria are required in a 12 month period to
make a diagnosis with at least one being present in preceding six months
[1]. These criteria relate to the destruction of property and violation of
rights of others [1]. The prevalence of ever having and currently having
conduct disorder is 4.6% and 3.5% respectively [2]. African American
race have the highest prevalence of 8.1% followed by Whites (4.2%).
It is more common in male (6.2%) children and adolescent children
within the ages 12 to 17 years old (5.7%) compared to females and
younger children respectively [2]. Parents of children with conduct
disorder tend to have a low education level and low-income level [2].
Conduct disorder is an important mental health condition due to its
aggressive nature, its coexistence with criminal activities and other
social and behavioral health conditions including but not limited to
substance abuse, depression and suicidal attempt [3-6].

With respect to mental disorders, studies suggest that media misuse
is associated with aggressive, delinquent and antisocial behavior. Media
misuse is generally defined as use of media devices for more than 2
hours per day [7-9]. Media misuse has been associated with antisocial
behavior in children (f=0.180 (0.026 - 0.333)) [10], aggressive behavior
(r=0.18, P <.01) [11], criminal convictions (adjusted OR=1.27 (1.00-
1.61) [11], conduct problems (1.91 (1.28-2.83)) [12] and externalizing
problems (delinquent and aggressive behaviors) (P=0.007) [7]. Due
to increasing media use in childhood and adolescence, [13-15] and
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the long lasting impact of conduct disorder, it is important to gain
more knowledge about how media misuse is associated with conduct
disorder.

Other than media use, other risk factors could independently
affect both media use and conduct disorder in children. Male children
are more likely to develop conduct disorder [16,17] and have more
exposure to media devices than females [10,11]. Older children and
African American children have higher duration of TV viewing
compared to younger children and other racial groups respectively
[15]. Both television viewing and aggressive behavior are more likely to
be found in neglected children and children from low income families
[17]. Conduct disorder and media misuse is more likely to occur in
children who bully [18,19]. Even though children with conduct
disorder are aggressive and tend to argue, they may still exhibit sad or
depressive affect [20]. Media misuse is also associated with sadness and
may represent a way of coping or channelling the negative emotion
associated with sadness [21,22]. Poor parental bonding and lack of
caring for children is associated with conduct disorder [10,23,24],
while improved parental bonding reduces media misuse in children
[25]. Engagement in some form of physical activities on the other hand,
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protects against conduct disorder in children [26,27] and reduces the
amount of television viewing among children [28]. Television and
media devices in general may be playing the role of a mediator and
exacerbate the risk of conduct disorder in children with these risk
factors. [17,29]. In this study, we look at the association between media use
and conduct disorder while controlling for these important risk factors.

To summarize, it has been shown that media misuse is associated
with a lifetime diagnosis of conduct disorder. However, to our
knowledge, most of the studies were done outside the United States
[7,11,30-33] and did not adequately control for confounding variables
such as bullying, arguing and sadness [7,33,34]. The aim of this study is
to test the hypothesis that exposure to media devices including TV, the
internet and mobile phones as measured by screen time increases the
risk of conduct disorder in a representative sample while controlling
for social and behavioral risk factors.

Methods
Study population

Data from the National Survey of Children’s Health (2011), a survey
on children’s health conducted by the Center for Disease Control
(CDC) from February 2011 to June 2012, were used to perform a cross-
sectional analysis. The survey contains both national and state level
information based on variables that were focused on behavioral and
physical health conditions, demographic data, family health, access to
health care and information on child’s surrounding neighborhood and
characteristics [35]. The survey was conducted using a random digit
sampling technique and conducted via a computer-assisted telephone
interview (CATI) [35,36]. Households that do not have children under
the age of 17 were not interviewed [35,36]. Only one child was selected
per household, and the interviewee would be the person/caregiver
most knowledgeable about the health status of the child. Households
were selected from sampling areas used in the National Immunization
sampling survey which is a survey of immunization coverage in the US
[35]. A total of 95,677 interviews were conducted in the entire US, and
approximately 1,850 were conducted per state [36]. The data is weighted
to represent the population of non-institutionalized children under 17
years in each state and in the entire US [36]. The weights used for the
data were adjusted for base sampling weight, quarterly sample weights,
multiple telephone lines, lack of coverage of children in houses without
landline telephones, and a raking adjustment to external control totals
[35]. Further details on the methodology of the NSCH survey has been
discussed elsewhere [35,36].

Our analysis was restricted to children between 6 to 17 years
because they were the only group questioned about screen time. Non-
specific responses, unknown values and those who refused to answer
were recoded as missing. Missing observations were excluded from the
analysis.

Variable Selection

Dependent Variable: This variable was answered by asking the
caregiver the following NCSH question: “Now I am going to read you
a list of conditions. For each condition, please tell me if a doctor or
other health care provider ever told you that [S.C.] had the condition,
even if [he/she] does not have the condition now”. Several medical
conditions were then asked, and this included the outcome variable
conduct disorder. Those who answered “Yes” to a previous diagnosis
of conduct disorder were recoded as 1 and those who answered “No”
were recoded as 0.
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Main Predictor: There were three independent variables that were
used to measure exposure to screen time:

a. “On an average weekday, about how much time does [S.C.] usually
spend in front of a TV watching TV programs, videos, DVDs, or
playing video games?” which was dichotomized to greater than
two hours and less than two hours in keeping with the American
Academy of Pediatrics guidelines [9] and subsequently given a score
of ‘1’ and ‘0’ respectively;

b. “On an average weekday, about how much time does [S.C.] usually
spend with computers, cell phones, handheld video games, and
other electronic devices, doing things other than schoolwork?”
dichotomized as above with a score of ‘I’ and ‘0”.

c. “Does [he/she] have a TV, computer, or access to electronic devices
in [his/her] bedroom?” which was recoded as ‘1’ and ‘0’ for those
who answered “Yes” and “No” respectively.

The three exposure variables were then used to create a composite
exposure variable called screen time. The three variables were added up
for a score of 3, 2, 1, and 0 corresponding to high, moderate, low and
no screen time exposure respectively.

Confounders: Below is a summary of confounding variables and
how they were obtained.

a. Age was collected as a continuous variable and was based on the
child’s age at the time of the interview.

b. Race and ethnicity were determined from two questions: “Is [S.C.]
of Hispanic, Latino or Spanish origin?” and “Is [S.C.] White, Black
or African American, American Indian, Alaska Native, Asian, or
Native Hawaiian or other Pacific Islander?”

C. Income level: The NSCH collected data on income level which were
categorized into groups based on Federal Poverty level (FPL) into
greater than 400%, 200% to 399%, 100% to 199%, and 0% to 99% FPL.

d. Sex of child was obtained by asking “Is [S.C.] male or female?”

e. Parental bonding was based on the question “How well can you and
[S.C.] share ideas or talk about things that really matter?”

f. Emotional or aggressive behaviors: We included responses to
questions that asked about bullying or cruelty (“[He/She] bullies
or is cruel or mean to others?”), disagreement/argument (“[He/
She] argues too much?”) and sadness (“[He/She] is feeling sad or
depressed?”)

g. Engagement/Activities was a derived variable that measures
a child activity and was obtained from the response to three
questions relating to activities after school which included: sports,
organizational activities and other organized activities like music,
dancing language, or arts. Children were categorized into two
categories comprising of those involved in “I or more activity” and
“no activity.”

Statistical analysis

Because the data from the survey were unweighted, weights available
in the data set were applied to get the actual number of observations. The
weighted proportions for each of the categorical independent variables
were calculated, and the difference between the categories was assessed
using Rao-Scott chi-square statistics. Univariable and multivariable
logistic regression were used to obtain unadjusted and adjusted odds
ratios between screen time and conduct disorder. The odds ratios were
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adjusted for age, sex, race, federal poverty level, parent-child bonding,
extracurricular activities and antisocial behavior as described above.
Analyses were conducted using SAS 9.3 (SAS Institute Inc, Cary, NC).
P-values of less than 0.05 were considered statistically significant.

Results

Descriptive characteristics

There was a total of 65,680 children between the ages of 6 to 17
that were analyzed representing 49,586,134 US children. The mean
age and standard deviation were 11.7 + 3.5. Table 1 is a summary of
the descriptive characteristics of the sample analyzed. Only weighted
statistics are shown. Bivariate analysis showed that children with a
history of ever having a conduct disorder were more likely to have
higher screen time (10.1%) compared to no screen time (3.4%). The
opposite was observed for children with no previous history of conduct
disorder where there was a higher proportion of children with no
screen time (96.6%) compared to high screen time (89.9%). Overall
most of the children had low (41.2%) or no screen time exposure
(34.6%). Overall, all the children in our analysis were more likely to
be Whites (53.7%) followed by Hispanics (22.3%). There were slightly
more males than females (51.2% vs. 48.8%), and males were more likely
than females to have a history of conduct disorder (6.6% vs. 3.1%).
Analysis showed that 29.1% of the children belong to households with
greater than 400% FPL, with the least proportion of 20.7% belonging
to households with less than 100% FPL. However, stratified by conduct
disorder, children with a history of conduct disorder were more
likely to belong to households with less than 100% FPL rather than
households with greater than 400% FPL. Our analysis also showed that
most of the children never bullied (61.1%), sometimes argue (41.1%),
never reported being sad (43%), bonded very well (70.4%) and engaged
in 1 or more activities (80.8%). (Table 1)

Logistic regression

Table 2 presents the result of the unadjusted and adjusted models.
Our analysis showed that screen time is associated with higher odds
of ever having a history of conduct disorder in both bivariable and
multivariable analysis which controlled for age, sex, income level,
the level of activity and variables that measure children’s behavior
including bonding, arguing, sadness, engagement in activities and
bullying. In the unadjusted model, having a history of conduct
disorder was associated with low (OR=1.38, 95% CI; 1.13, 1.70),
moderate (OR=1.86, 95%CI; 1.48, 2.34) and high (OR=3.17, 95%CI;
2.41, 4.16) screen time exposure. Compared to children with no screen
time exposure, high screen time exposure was significantly associated
with ever having a history of conduct disorder in the adjusted model
(OR=1.45,95% CI; 1.04, 2.01). Moderate and low screen time exposure
were not significant in the adjusted model (Table 2).

The multivariable logistic regression analysis showed multiple
demographic and behavioral risk factors were associated with conduct
disorder. Hispanics, females and belonging to a household with greater
than 400% FPL were significantly associated with lower risk of having a
history of conduct disorder. There was a graded dose response between
bullying and history of conduct disorder where children who always
bullied had the highest odds ratio (OR=5.91, 95% CI; 3.94, 8.86) while
children who bullied rarely (OR=1.56, 95% CI; 1.23-1.97) had the
lowest. Similar pattern was observed for variables which measured
argument and bonding (Table 2). Being sad was associated with higher
odds of having a history conduct disorder. However, children who
were usually sad had a higher odds ratio (OR=5.09, 95% CI; 2.99, 8.65)
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Table 1. Parent-reported descriptive characteristics of child and household

Conduct disorder conduct disorder

Yes No
Main
independent TO@’ Weighted % Weighted % p-value*
variables Weighted (%)
Screen time <0.0001
None 34.6 3.4 96.6
Low 41.2 4.7 95.3
Moderate 17.1 6.2 93.8
High 7.1 10.1 89.9
Race 0.03
White 53.7 4.8 95.2
Black 14.2 6.4 93.6
Hispanic 223 4.6 95.4
Other 9.7 43 95.7
Sex <0.0001
Female 48.8 3.1 96.9
Male 51.2 6.6 93.4
111{1(:,3::0” <0.0001
<100% FPL 20.7 8.4 91.6
100-199% FPL 21.4 6.1 93.9
200-399% FPL 28.9 4.1 95.9
>400% FPL 29.1 2.3 97.7
Bully <0.0001
Never 61.1 22 97.8
Rarely 243 4.8 952
Sometimes 12.4 13.0 87.0
Usually 12 29.0 71.0
Always 1.0 42.1 57.9
Argue <0.0001
Never 15.4 1.3 98.7
Rarely 244 1.6 98.4
Sometimes 41.1 32 96.8
Usually 10.3 10.3 89.7
Always 8.9 22.1 77.9
Sad <0.0001
Never 43.0 1.9 42.1
Rarely 34.2 3.6 33.0
Sometimes 20.3 10.6 18.1
Usually 1.8 29.5 1.2
Always 0.8 22.7 0.6
Bonding <0.0001
Very well 70.4 3.1 96.9
Somewhat well 26.3 6.9 93.1
Not very well 2.4 24.3 75.7
Not well atall 0.9 35.6 64.4
Engagement <0.0001
No activity 19.2 8.6 91.4
;c(t)irv?:yore 80.8 40 96.0

Note: Significance level determined by Rao-Scott Chi-square, p<0.05

compared to children who were always sad (OR=2.24, 95% CI; 1.21,
4.13). Lack of engagement in physical activity was associated with an
increased odds of having a history of conduct disorder (OR=1.48, 95%
CIL; 1.19, 1.85)

Discussion

Our study’s main objective was to investigate the association
between media misuse and conduct disorder in children while
determining the role that could be played by factors like the child’s
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Table 2. Multivariable and univariable logistic regression model for conduct disorder in

6 to 17 year olds

Full Model
Independent Variables g;l?;;‘;fgsl) Adjusted Odds
OR (95% CI) #
Screen time
None Ref. Ref.
Low 1.38 (1.13-1.70) 1.17 (0.93-1.47)
Moderate 1.86 (1.48-2.34) 1.04 (0.81- 1.35)
High 3.17 (2.41-4.16) 1.45 (1.04-2.01)
Race
White Ref. Ref.
Black 1.34 (1.10-1.63) 0.88 (0.69-1.11)
Hispanic 0.95 (0.73-1.25) 0.70 (0.51-0.95)
Other 0.89 (0.70-1.12) 0.79 (0.60-1.03)
Sex
Female Ref. Ref.
Male 2.16 (1.82-2.58) 2.25(1.87-2.72)

Household income
<100% FPL
100-199% FPL
200-399% FPL

1.42 (1.16-1.74)
Ref.
0.66 (0.52-0.84)

1.24 (0.97-1.59)
Ref.
0.82 (0.63-1.08)

>400% FPL 0.36 (0.28-0.46) 0.55(0.42-0.73)
Bully

Never Ref. Ref.

Rarely 2.24 (1.80-2.80) 1.56 (1.23-1.97)

Sometimes 6.65 (5.38-8.22) 2.58(2.04-3.28)

Usually 18.17(11.76-28.10) 3.09 (1.85-5.16)

Always 32.25(21.69-47.95) 5.91 (3.94-8.86)
Argue

Never Ref. Ref.

Rarely 1.20 (0.77-1.89) 1.16 (1.23-1.97)

Sometimes 2.42(1.71-3.42) 1.64 (1.13-2.38)

Usually 8.49 (5.91-12.20) 3.77 (2.52-5.63)

Always 21.07(14.89-29.81) 5.90 (3.93-8.86)
Sad

Never Ref. Ref.

Rarely 1.91 (1.49-2.46) 1.68 (1.29-2.17)

Sometimes 6.17 (4.88-7.80) 3.05(2.38-3.89)

Usually 21.67 (14.06-33.36) 5.09 (2.99-8.65)

Always 15.21 (9.48-24.40) 2.24 (1.21-4.13)
Bonding

Very well Ref. Ref.

Somewhat well 2.29(1.92-2.73) 1.32 (1.09-1.61)

Not very well 9.97 (7.23-13.75) 2.51 (1.69-3.73)

Not well at all 17.13 (11.04-56) 5.22(2.19-12.39)
Engagement

1 or more activity Ref. Ref.

No activity 2.23(1.87-2.68) 1.48 (1.19-1.85)
Age 1.03 (1.01-1.05) 1.02 (0.98-1.04)

# adjusted for all variables shown.

age, race, sex, household income, bullying, arguing, sadness, bonding
and engagement in activities, in the association. To our knowledge, our
study is the first to consider the role of these factors in relation to media
misuse. In our analysis of data from the large, National Children’s
Health Survey, we have identified high screen time exposure, behavioral
and social risk factors for conduct disorder.

Exposure to high screen time, as defined by the AAP, is associated
with ever or currently having a diagnosis of conduct disorder. Our
results are consistent with other studies [7,10,11]. YousefT et al. found
that children who were exposed to TV or video games more than 2
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hours per day were at a higher risk of having delinquent or aggressive
behavior after adjusting for birth order and siblings number [7]. Another
study in New Zealand found that exposure to TV during childhood
was associated with higher risk of criminal convictions later on during
adulthood and having antisocial personality disorder [11]. Theories
that have been put forward to explain the association between media
misuse and conduct disorder suggest that children exposed to media
may imitate violence, develop beliefs and cognitions that encourage
aggression, and exposure to media may transform what should be a
negative emotional response to a violent behavior (desensitization)
[37,38]. We did not find an association between moderate or low
screen time exposure and conduct disorder in the multivariate model,
which may be indicative that mild exposure to media devices may not
be associated with conduct disorder. Apart from the consistency with
previous studies, we were able to analyze the effect of different levels
of screen time exposure on conduct disorder and we controlled for
important risk factors, all of which increase the strength of our analysis.

In terms of demographic and social characteristics, we found that
males were more likely to have a history of conduct disorder compared
to females which is consistent with other studies [16]. We found that
African American children had the highest frequency of exposure to
high screen time (14.71%) followed by Hispanics which was 6.14%. We
were also able to show that children from households with high income
and of Hispanic race were at significantly lower risk of having conduct
disorder compared to others with low-income level and non-Hispanic
Whites respectively. In addition, those with the lowest income level
at 0-99% FPL also had the highest proportion of high screen time
exposure (9.72%). These sub-groups with the highest exposure and
relatively higher risk could be the target of interventions on reducing
conduct disorder.

We also noted that emotional and behavioral conditions like
arguing, bullying, sadness, and bonding between parent and child are
associated with a history of having a diagnosis of conduct disorder.
There was a graded response between these variables and having
a history of conduct disorder such that children had higher risks of
having a conduct disorder when they were reported to have higher
episodes of these behaviors or emotions. Our results, however, showed
that being sad was associated with having a conduct disorder but the
response was not entirely linear. Children who were reported to be
sad “always” were less likely to have conduct disorder compared to
children who reported being sad “sometimes” or “usually.” This may
be because the children that are always sad have lower energy and are
more apathetic than those who are less sad, and as a result are less likely
to be aggressive or delinquent. However, it is also more difficult for
parents to accurately report internalizing behaviors in children like
sadness or social withdrawal, as such, children are more likely to be
misclassified with regards to their internalizing behavior compared to
their externalizing behaviors [39,40].

Since this study has shown that engagement in activities
(organizational, sports and organized activities) reduces the risk of
conduct disorder, a program that encourages physical activity in
children could be an intervention strategy that can be applied. A study
found that involvement in high school sports reduced the association
between conduct disorder and antisocial behavior (p<0.001) [27].
Several other interventions have been tested and proven to be effective
[41-43]. A randomized control study found a significant reduction in
screen time use among children in the intervention group who were
exposed to alternative activities other than TV use at school including
musical activities, take home activities to do with parents, social
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and writing skills [41]. The percentage of children who viewed TV
for more than two hours per day decreased from 33% to 18% in the
intervention group and it increased from 41% to 47% in the control
group [41]. Another randomized study used behavioral intervention
to counsel parents on how to control the child’s use of media devices.
They were also given a TV parental control device that helps regulate
the amount of TV viewing. Children in the intervention group had a
greater reduction in screen time use compared to the control group
[43]. A study that used a school-based intervention to teach third and
fourth grade students how to reduce their TV exposure and increase
their control on TV exposure found significant reduction in peer-rated
aggression (p=0.03) and verbal aggression (p=0.01) of the children
in the intervention group compared to the control group [42]. The
American Academy of Pediatrics also has various recommendations
that encourage healthy media use among children which include
controlling the type and duration of media use in children, having
media free times and media free locations, promoting adequate sleep,
physical activity, and family interactions [44].

Our study has some limitations. We were not able to account for
temporality so we cannot conclude whether conduct disorder preceded
exposure to TV and media devices. However, a previous study found
a high association between aggressive behavior and television viewing
after controlling for previous history of aggressive behavior [17]. Our
variables relied on the ability of the caregiver to recall information about
their children. Hence, there is a possibility of information or recall bias
especially for information regarding the measurement of exposure and
outcome variable. However, exposure to TV viewing is more likely to
be underestimated because it measures TV viewing on weekdays when
children are less likely to watch TV [45]. Also, caregivers are more
likely to underestimate TV viewing if the child has a TV in the bedroom
[46,47]. The diagnosis of conduct disorder relied on caregivers report
and was not confirmed by physician or hospital data. Lastly, we had no
information regarding the content that was viewed on media devices
and TV. Nonetheless, the study has the advantage of having a very large
sample size and provided us with significant statistical power to study
our hypothesis.

In conclusion, we were able to show that exposure to media devices
and TV in children are associated with higher risks of having a history of
conduct disorder. This study also identified additional risk factors that
may be associated with conduct disorder in children. Future studies
may be required to identify predictors of excessive exposure to TV and
other media devices in children. The result of this study points to a
possible population sub-group that could be targeted for intervention
at reducing exposure to TV and media devices and subsequently
reducing conduct disorder in children. This intervention would involve
the participation of various stakeholders including parents/families,
pediatricians, school teachers, researchers, government organizations
and industry. Despite the risks of exposure to TV and electronic media
devices identified, it is also worth mentioning that they have some
benefits: media devices may serve as means of providing social support
for children with disabilities [48]; media could be valuable source of
health information even for adolescents [49]; the media also can be
used to improve healthy behaviors such as quitting smoking [50].
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