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Abstract

Objective: This study aims to 1) examine the predictors of ADHA 2) build a predictive model for
ADHA using logistic regression model.

Methods: 2017 National Survey of Children’s Health data was used for this study. The National
Survey of Children’s Health (NSCH) is being conducted by the U.S. Census Bureau for the U.S. De-
partment of Health and Human Services’ (HHS) Health Resources and Services Administration’s
(HRSA) Maternal and Child Health Bureau (MCHB). It is designed to provide national and state-
level information about the physical and emotional health and wellbeing of children under the age of
18 living in mailable residential housing units in the United States, their families and their communi-
ties, as well as information about the prevalence and impact of children with special health care needs.

All the participants who were eligible were randomly assigned into 2 groups: training sample
and testing sample. A logistic regression model was built using training sample. Receiver operating
characteristic (ROC) was calculated.

Results: About 9.38% of 19019 children had ADHA, about 12.31% among 9777 male children
and 6.28% among 9242 female children.

According to the logistic regression, children born in the USA were less likely to have ADHD
(OR=0.445). When the first adult had higher completed year of school, the children were more likely
to have ADHA (OR=1.046). When the first adult had worse mental health, the children were more
likely to have ADHA (OR=1.111).

When children’s age increased by 1 year, the children were more likely to have ADHD (OR=1.12).
Female children were less likely to have ADHD (OR=0.419). Children with normal birth weight has
less likelihood to have ADHD (OR=0.619).

Children in a family which is hard to cover basics like food or housing were more likely to have
ADHD (OR=1.301). Children who experienced parent or guardian divorced were less likely to
have ADHD (OR=0.772). Children who had parent or guardian spent time in jail were less likely
to have ADHD (OR=0.680). Children who were victims of violence were less likely to have ADHD
(OR=0.638). Children who lived with mentally ill were less likely to have ADHD (OR=0.656).

The area under curve was 0.764. The optional cutoft time is 0.648. The mis-classification error
was 0.095. The sensitivity rate is about 0.6% and the specificity is 99.9%.
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Conclusions: In this study, we identified important of predictors of ADHD among children, for

example children age, sex, mental health of adults.

Keywords: ADHD, predictive model, logistic regression, ROC, odds ratio.

1. Introduction

The estimated number of children ever diag-
nosed with ADHD, according to a national 2016
parent survey,1 is 6.1 million (9.4%). This number
includes: 388,000 children aged 2—S years; 4 million
children aged 6-11 years; 3 million children aged
12-17 years. Boys are more likely to be diagnosed
with ADHD than girls (12.9% compared to 5.6%).
[1] According to a national 2016 parent survey,1 6
in 10 children with ADHD had at least one other
mental, emotional, or behavioral disorder [2].

In this study, we aim to 1) examine the predic-
tors of the having ADHA at high school; 2) build
a predictive model for having ADHA using logistic
regression model.

2. Data and Methods:

Data:

2017 National Survey of Children’s Health data
was used for this study. The National Survey of
Children’s Health (NSCH) is being conducted by
the U.S. Census Bureau for the U.S. Department
of Health and Human Services’ (HHS) Health
Resources and Services Administration’s (HRSA)
Maternal and Child Health Bureau (MCHB). It is
designed to provide national and state-level infor-
mation about the physical and emotional health
and wellbeing of children under the age of 18 living
in mailable residential housing units in the United
States, their families and their communities, as well
as information about the prevalence and impact of
children with special health care needs.

Models:

We also used logistic regression models to cal-
culate the predicted risk. Logistic regression is a
part of a category of statistical models called gen-
eralized linear models, and it allows one to predict
a discrete outcome from a set of variables that may
be continuous, discrete, dichotomous, or a combi-

nation of these. Typically, the dependent variable
is dichotomous and the independent variables are
either categorical or continuous.

The logistic regression model can be expressed
with the formula:

In(P/1-P)=B +B*X +B,* X+ ... +p*X

Model evaluation:

The discriminatory ability — the capacity of the
model to separate cases from non-cases, with 1.0
and 0.5 meaning perfect and random discrimina-
tion, respectively— was determined using receiver
operating characteristic (ROC) curve analysis.
ROC curves are commonly used to summarize the
diagnostic accuracy of risk models and to assess the
improvements made to such models that are gained
from adding other risk factors. Sensitivity, specificity,
and accuracy will be also calculated and compared.
For all these measures, there exist statistical tests to
determine whether one model exceeds another in
discrimination ability.

Optimal Cutoff for Binary Classification maxi-
mizes the accuracy.

Mis-Classification Error is the proportion of all
events that were incorrectly classified, for a given
probability cutoff score.

Sensitivity: probability that a test result will be
positive when the disease is present (true positive rate.

Specificity: probability that a test result will be
negative when the disease is not present (true nega-
tive rate, expressed as a percentage).

Variables:

3. Results

About 9.38% of 19019 children had ADHA,
about 12.31% among 9777 male children and 6.28%
among 9242 female children.

Basically, a corrgram is a graphical representation of
the cells of a matrix of correlations. The idea is to display
the pattern of correlations in terms of their signs and
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magnitudes using visual thinning and correlation-based
variable ordering. Moreover, the cells of the matrix can
be shaded or colored to show the correlation value. The

HHGOUNE

(‘-_"j e

{;‘FF\' T 1w peay

TV In o
;_‘T“V‘T‘ J—f ,-.f_'—T S

0 "’-r-;‘] -7 w0 Vx L% ) an s

T ‘:'T e ™ e
il }f X A
,.\{:-”-I'"Jk"'[" H*C"w(f""‘: ""[":V"'Tr‘,r_‘lu-.-. e

TTCTOCT Y“?“-\,"'T"::,"T"—k _#rj <, ""TF*,

T
SR *r*' T ‘*rf

positive correlations are shown in blue, while the nega-
tive correlations are shown in red; the darker the hue,
the greater the magnitude of the correlation.

ADHD Children in 2017 National Survey of Children's Health
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Figure 1. Matrix of correlations between variables

According to the logistic regression, children
born outside of the USA were less likely to have
ADHD (OR=0.445). When the first adult had
higher completed year of school, the children were
more likely to have ADHA (OR=1.046). When the
first adult had worse mental health, the children were
more likely to have ADHA (OR=1.111).

When children’s age increased by 1 year, the chil-
dren were more likely to have ADHD (OR=1.12).
Female children were less likely to have ADHD
(OR=0.419). Children with normal birth weight has
less likelihood to have ADHD (OR=0.619).

Children in a family which is hard to Cover
Basics Like Food or Housing were more likely to
have ADHD (OR=1.301). Children who experi-
enced adults Slap, Hit, Kick, Punch Others less
likely to have ADHD (OR=0.772). Children who
had Parent or Guardian spent Time in Jail were
less likely to have ADHD (OR=0.680). Children
who were victims of violence were less likely to
have ADHD (OR=0.638). Children who lived
with mentally ill were less likely to have ADHD
(OR=0.656).

Table 2. — Logistic Regression

(Intercept) 1.544 0.833 1.852 0.064
HHCOUNT 0.022 0.044 0.508 0.614

Al SEX 0.151 0.086 1.758 0.079 .
Al BORN —-0.809 0.162 -5.001 0.000 R
Al GRADE 0.045 0.022 2.008 0.045 *
Al MARITAL 0.016 0.036 0.454 0.650

Al AGE 0.007 0.005 1.466 0.143

Al PHYSHEALTH 0.062 0.053 1.171 0.241
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Al MENTHEALTH 0.105 0.052 1.996 0.046 *
SC AGE YEARS 0.113 0.010 11.510 <2e-16 Rk
SC SEX -0.871 0.080 -10.922 <2e-16 Rk
SC RACE R -0.038 0.023 -1.673 0.094
AGEPOS4 0.007 0.053 0.133 0.894
SC HISPANIC R -0.082 0.127 -0.644 0.520
BIRTHWT L -0.480 0.123 -3.913 0.000 kX
ACE1 0.263 0.046 5.710 0.000 kX
ACE3 -0.259 0.102 -2.547 0.011 *
ACE4 -0.132 0.186 -0.708 0.479
ACES -0.386 0.140 -2.765 0.006 ¥
ACE6 -0.263 0.153 -1.723 0.085 .
ACE7 -0.450 0.158 -2.850 0.004 **
ACES -0.422 0.117 -3.605 0.000 K
ACE9 0.013 0.128 0.103 0918
ACE10 -0.019 0.191 -0.102 0919
Odds Ratio Figure:
Odds Ratio
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ROC Curve
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Figure 3. ROC in testing sample for Logistic Regression

The area under curve was 0.764. The optional
cutoff time is 0.648. The mis-classification error

was 0.095. The sensitivity rate is about 0.6% and the
specificity is 99.9%.

Table 3.

Cut-off sensitivity specificity
0.3 12.12% 97.37%
0.5 2.42% 99.6%
0.7 0.3% 99.98%

4. Discussions

About 9.38% of 19019 children had ADHA,
about 12.31% among 9777 male children and 6.28%
among 9242 female children.

According to the logistic regression, children
born in the USA were less likely to have ADHD
(OR=0.445). When the first adult had higher com-
pleted year of school, the children were more likely
to have ADHA (OR=1.046). When the first adult
had worse mental health, the children were more
likely to have ADHA (OR=1.111).

When children’s age increased by 1 year, the chil-
dren were more likely to have ADHD (OR=1.12).
Female children were less likely to have ADHD
(OR=0.419). Children with normal birth weight has
less likelihood to have ADHD (OR=0.619).

Children in a family which is hard to Cover Ba-
sics Like Food or Housing were more likely to have
ADHD (OR=1.301). Children who experienced
Parent or Guardian Divorced were less likely to
have ADHD (OR=0.772). Children who had Par-
ent or Guardian spent Time in Jail were less likely
to have ADHD (OR=0.680). Children who were
victims of violence were less likely to have ADHD
(OR=0.638). Children who lived with mentally ill
were less likely to have ADHD (OR=0.656).

The area under curve was 0.764. The optional
cutoff time is 0.648. The mis-classification error
was 0.095. The sensitivity rate is about 0.6% and the
specificity is 99.9%.

Evidence suggests that the prevalence of atten-
tion-deficit hyperactivity disorder (ADHD), or
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hyperkinetic disorder (HKD), is greater in males In this study, we identified important of predic-
than females[3]. ADHD is more commonly diag-  tors of ADHD among children, for example children
nosed in adult males compared with adult females  age, sex, mental health of adults.

at aratio of 1.6:1 [4].
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