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ADHD is the most common neurobehavioral disorder in children. ADHD is characterized by having developmentally impaired levels of hyperactivity, impulsivity, and/
or inattention.1 The incidence of ADHD in boys is 2–3 times more than in girls.2 The
prevalence according to the criteria of DSM-5 is around 6% in China as well as in
Shantou city.3
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Background: The objective of this study was to investigate relationships among family
environmental characteristics, behavior problems, and social function impairments in children
with ADHD.
Methods: Among children from four primary schools in Shantou city of China, 132 who were
diagnosed with ADHD were selected and 138 typically developing children were recruited
from the same schools. These children were evaluated using the self-designed questionnaire,
FES-CV, CPRS, CTRS, and WFIRS-P for familial environment, behavioral problems, and
social function impairment measures. In addition, children’s behavioral problems and functional impairments were evaluated using self-established field behavior observation method.
Logistic regression model was used to estimate ORs and 95% CIs for ADHD risk with family
environmental factors.
Results: In the unconditional logistic model, ADHD risk in children was increased with parents’
worse educational level, occupational status, and emotional stability with trend. Children with
ADHD had lower scores on most subscales of FES-CV (P<0.01) but higher scores on Conflict
subscale (P<0.001). Children with ADHD showed impairments on all the six WFIRS-P subscales
tests (all P<0.001), and higher scores on the CPRS and CTRS scale subscales representing
behavioral symptoms (all P<0.001 except Somatic Complaints), and more behavioral problems
and functional impairments.
Conclusion: Compared with typically developing children, children with ADHD had worse
family environment. Family characteristics especially parents’ emotional unstability, lower
education levels, and worse occupation status may increase ADHD risk in children. In addition,
the behavioral problems and social functional impairments may interact with adverse family
environmental factors in children with ADHD. Therefore, early interventions with focus onto
the compromising factors can be useful for improving the social-behavioral functions of children with ADHD.
Keywords: ADHD, primary school children, family characteristics, social functional impairment, behavior problems

447

Dovepress

Psychology Research and Behavior Management downloaded from https://www.dovepress.com/ by 107.23.129.77 on 27-May-2019
For personal use only.

Huang et al

Social functional impairment is a serious concern among
children with ADHD. Social function refers to possessing
the social, emotional, and intellectual skills and behaviors
which are needed to interact positively with others. Social
functional impairment includes several aspects such as
executive-functional deficits, bad school performance, and
bad social interactions.4 Some clinical studies have shown
that these symptoms and impairment of ADHD were variable
and would continue in older ages.5 Consequently, ADHD
would persist into late teenage years and even adulthood,
which would result in many emotional and conduct problems.
As a chronic and permanent disease, the highest prevalence
of ADHD is in the school-age children. With increase in age,
hyperactivity level would fall but other symptoms would
persist into adulthood in as many as 65%–75% of the children.6 In adulthood, these individuals would easily develop
a variety of emotional disorders, personality disorders, and
substance abuse, resulting in extensive and negative impact
to families and societies.7
ADHD in children would influence their academic achievements and interpersonal relationships, leading to low selfesteem, low self-evaluation, and negative emotions.8,9 Academic
and social functions of these children are significantly lower
than those of other children. However, they display obvious
heterogeneity, with some of them developing more serious
academic and social impairment over time.10 In China, children
face academic pressure since their primary schooling. Under
these conditions, whether the academic achievements and social
function including executive function, school performance,
and social interactions among the children with ADHD would
be seriously impaired is an urgent issue to be addressed. Furthermore, ADHD in childhood would develop later working
disability in mid-adulthood compared with other internalizing
and externalizing disorders.11 Therefore, ADHD is a serious
medical problem for the affected children and for their families.
ADHD is a complex disease which is influenced by
genetic and environmental factors.12–14 Except for the biological underpinnings of ADHD, it is well known that ADHD
is related to social factors such as lifestyles of the parents,
parents’ education levels, parents’ absence from the family,
and how these children were raised.15 Although family factors may not be the key mechanism for causation of ADHD,
their presence affects the entire process of the disease.16
Therefore, good behavioral patterns need to be set up in a
stable and healthy family environment for these children. For
example, ineffective, inconsistent, and negligent parenting
were associated with aggravating the symptoms of ADHD,
including disruptive behavioral disorders, such as Conduct
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Disorder. On the other hand, children with more positive and
involving parents showed an improvement of symptoms.17
Other family environments, such as lower SES and nontraditional single-parent families, were associated with increased
ADHD incidence.18,19 Lower SES was also associated with
adverse prenatal conditions, unhealthy lifestyles, and lower
core family values which would create an unhealthy growth
environment for children and put them at risk for more
behavior problems or ADHD symptoms.11
However, how these family environmental and social
factors would affect behaviors of these children and/or what
kinds of behaviors would be affected by them have not been
adequately investigated. In addition, whether the family
environmental factors would play vital roles in the recovery
of social function impairment is unknown. Therefore, our
study was focused on using the Family Status Questionnaire
and FES-CV to investigate the family environmental factors;
and using the CPRS, CTRS, WFIRS-P, and field observation methods to evaluate the behavioral characteristics and
social functional impairments of children with ADHD. The
collected data were used to investigate their interrelationships and to provide scientific basis for clinical diagnosis
and treatment of ADHD.

Methods
Study populations
From September 2013 to April 2014, children who met the
diagnostic criteria of DSM-5 for ADHD were screened out
from four stratified sampling primary schools in Shantou
and were recruited for participation in our study. As controls,
typically developing children from these same schools were
randomly selected and matched according to gender and age
to the cases. A two-stage screening procedure to diagnose
children with ADHD was described in detail in our previous
publication,3 and shown in Figure S1. Children with major
physical diseases, bipolar disorder, psychotic disorder, and
other severe psychiatric disorders were excluded. According
to DSM-5,1 the final diagnosis of the children with ADHD
was in accordance with the criteria of six (or more) of the
inattention or hyperactivity and impulsivity symptoms; the
disease had lasted for 6 months or more before the age of 12;
the symptoms were found on multiple occasions (eg, school
and family); there were obvious functional impairments; and
the symptoms were not caused by other mental disorders.
Those who were suspected as mental retardation (generalized
developmental disorders) were excluded by the Wechsler
intelligence test. Our survey was approved by the ethics
committee of Shantou University Medical College (Ref No.:
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SUMC-2014XM-0021) and written informed consents were
obtained from participants and guardians prior to the study.

General demographic and family
characteristics
The self-designed questionnaire was used to obtain basic
demographic information and family characteristics or status
including date of birth, gender, family members, parents’
occupation, parents’ educational levels, family type, family
income, mother health during pregnancy, mother’s emotional
stability during pregnancy, delivery situation, growth and
development situation, family history of ADHD and history
of other diseases, parents’ education manner, etc. The questionnaire was answered by the parents.

FES-CV
FES-CV was used for family environmental factors investigation, including 90 items of 10 dimensions: cohesion,
expressiveness, conflict, independence, achievement,
intellectual-cultural, active-recreational, moral-religious,
organization, and control.20 Each item was answered by parents as “Yes=1” or “No=2.” Presently, it is usually used to
evaluate different kinds of families in China; and also can test
family relationships and family environment changes before
and after the family therapy. The FES-CV has widely been
used with good reliability and validity. The Cronbach’s α of
this scale is 0.903 in this study.

CPRS and CTRS
Conners’ Children Behavior Scale is the most widely used
scale for screening of ADHD, which includes Conners’ ASQ,
CPRS, and CTRS.20–22
In the present study, CPRS was used to assess children’s behavioral problems by parents. The 1978s revision
includes 48 items of six factors: conduct problem, learning problem, somatic complaints, hyperactivity, anxiety,
and CIH. Each item ranged from 0, not true at all, to 3,
exactly true (0, 1, 2, 3). The scale basically summed up the
common behavior problems of children, and its reliability
and validity were tested. This scale has a Cronbach’s α of
0.912 in this study.
CTRS was used to assess the behavior of children by
teachers. The 1978s revision includes 28 items of four factors: conduct problem, hyperactivity, inattention, and CIH.
The rating method was the same as CPRS. The reliability
and validity of this questionnaire were also tested, with a
Cronbach’s α of 0.907 in this study.
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WFIRS-P
WFIRS-P was a rating scale for evaluating social function
of children with ADHD.23,24 The WFIRS-P contained 50
items organized into the functional domains of Family,
Child’s Self-Concept, Learning & School, Social Activities,
Life Skills, and Risky Activities, with possible responses to
items using a four-point Likert scale (0=Never or not at all,
3=Very often or very much). In each subscale, two or more
item scores ≥2, one item score of 3, or a mean score >1.5
would indicate impairment. The Chinese version has good
reliability and validity.25 The scale has a Cronbach’s α of
0.897 in this study.

FBOL
The FBOL was established by the authors based on our
previous investigation in the primary schools, with reference
to the 18-symptom items of DSM-5 diagnostic criteria for
ADHD. This 12-items behavior rating list was used for field
assessments of behavioral problems and function impairment
in children by professionals.

Statistical analyses
Statistical analyses involved use of Epidata 3.0 and SPSS
23.0 (IBM Corporation, Armonk, NY, USA). Categorical
data were presented as number (percentages) and continuous
data as mean±SD. Normal distribution tests were verified by
using Kolmogorov–Smirnov and Shapiro–Wilk statistics.
Independent-samples t-test and one-way ANOVA were used
to compare scores for variables normally distributed. Pearson
correlation analysis was used to evaluate whether dimensions of CPRS and CTRS were correlated with each other.
A univariate logistic regression model was used to estimate
ORs and 95% CIs for ADHD risk with family environmental
factors. We calculated P-values for trend from the Cochran–
Mantel–Haenszel chi-squared test. A two-sided P<0.05 was
considered statistically significant.

Results
General characteristic of the participated
children
Of the 175 recruited children who were diagnosed with
ADHD, 132 (75.4%) completed all the questionnaires and
tests, including 100 boys (75.8%) and 32 girls (24.2%). The
participation rate was 75.4%. In addition, 98 (71.0%) boys
and 40 girls (29.0%) of typically developing children also
finished the same questionnaires and tests. There were no
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significant differences in the sex ratio and age of the two
groups (both P>0.05; Table 1).

Comparison of family characteristics
between the ADHD and control groups
The proportion of parents who had educational levels of
junior college, bachelor degree, or above was lower in ADHD
group than that in the control group (both father and mother;

P<0.001), while the proportion of low education level was
higher (both father and mother; P<0.001). In occupational
status, more parents in the control groups were professional
technicians and civil servants but a large proportion of parents
with ADHD children were company employees, engaged
in business/service industries, or unemployed (P<0.001;
Table 1). Proportions of unstable emotion in parents, and of
hyperactivity/impulsivity in parents’ childhood, were higher in

Table 1 Family characteristics between the ADHD (n=132) and the control (n=138) groups
Characteristics

ADHD, N (%)

Control, N (%)

t/c2

P-value

Age (mean ± SD)
Sex
Male
Female
Father’s education level
Bachelor degree or above
Junior college
High school
Junior high school or below
Father’s occupation
Technical personnel
Civil servants
Business/service industries
Company employees
Unemployed
Father’s emotional stability
Stable
Unstable
Mother’s education level
Bachelor degree or above
Junior college
High school
Junior high school or below
Mother’s occupation
Technical personnel
Civil servants
Business/service industries
Company employees
Unemployed
Mother’s emotional stability
Stable
Unstable
Family type
Core family
Big family of multi-generation
Other (single parent,
reorganization)
Family history
Poor intelligence and poor
living ability
Hyperactivity/impulsivity
Learning difficulty
Short fuse/oddball/impulsivity
Substance abuse

9.28 ± 1.39

9.26 ± 1.52

0.11
0.78

0.910
0.380

100 (75.8)
32 (24.2)

98 (71.0)
40 (29.0)
40.92

<0.001

37 (28)
26 (19.7)
44 (33.3)
25 (19)

74 (53.6)
37 (26.8)
26 (18.8)
1 (0.7)
35.70

<0.001

17 (12.9)
12 (9.1)
32 (24.2)
26 (19.7)
45 (34.1)

37 (26.8)
38 (27.5)
19 (13.8)
26 (18.8)
18 (13.0)
11.70

0.001

111 (84.1)
21 (15.9)

133 (96.4)
5 (3.6)
36.40

<0.001

27 (20.5)
37 (28)
38 (28.8)
30 (22.8)

40 (29.0)
72 (52.2)
21 (15.2)
5 (3.6)
48.35

<0.001

14 (10.6)
8 (6.1)
23 (17.4)
27 (20.5)
60 (45.5)

64 (46.4)
12 (8.7)
12 (8.7)
22 (15.9)
28 (20.3)
5.24

0.020

112 (84.8)
20 (15.2)

129 (93.5)
9 (6.5)
3.80a

0.16

7.39a
23.23a
12.56a

0.007
<0.001
<0.001

68 (51.5)
59 (44.7)
5 (3.8)

60 (43.5)
76 (55.1)
2 (1.4)

2 (1.5)

0

15 (11.4)
23 (17.4)
14 (10.6)
2 (1.5)

4 (2.9)
1 (0.7)
1 (0.7)
0 (0.0)

Note: aFisher’s exact test.
Abbreviation: ADHD, attention-deficit/hyperactivity disorder.
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the ADHD group than that in the control group (both P<0.01).
There was no significant difference in family types between
the two groups (P=0.16). In addition, parental childhood
history of naughty, hyperactivity, learning difficulties, poor
grades, bad-tempered, eccentric, impulsive behavior, and
substance abuse were higher in the ADHD group (P<0.01;
Table 1). Interestingly, 10%–20% of parents’ performance
during childhood was similar to that of their children, and
more than 15% of the parents were emotionally unstable.
Unconditional logistic regression analysis was used to
estimate ORs and 95% CIs for ADHD risk associated with
family environmental factors. For mother’s occupation, ADHD
risk was increased in company employee and the unemployed
as compared with technical personnel (OR [95% CI]=2.34
[1.40–8.01], 5.91 [2.16–16.17], respectively). With regard to
mother’s educational level, the ADHD risk increased with the
decrease in educational level (OR [95% CI]=1.17 [0.49–2.83],
8.81 [2.23–34.83], 9.21 [1.25–67.62], respectively; Table 2). The
results were also similar for father’s occupation and education
level. In addition, parents’ emotional stability was also important

factors contributing ADHD risk. Unstable emotion can also
increase ADHD risk; OR (95% CI) was 1.73 (1.01–3.01) for
mother and 1.83 (1.28–6.28) for father (Table 2). Family type
was not an independent factor for ADHD risk in this study.

Comparison of family environmental factors
Results from the FES-CV investigation show that the ADHD
group’s cohesion, expressiveness, independence, achievement, intellectual-cultural, active-recreational, moral–religious, and organization and control scores were lower than
that of the control group, while the Conflict score was higher
than the control group (all P<0.01; Figure 1). There was no
significant difference between the different age groups (data
not shown).

CPRS and CTRS
CPRS test results show that the scores of conduct problem,
learning problem, hyperactivity, anxiety, and CIH of the
ADHD group were higher than those of the control group (all
P<0.001; Figure 2A). However, somatic complaints score was

Table 2 Multivariate logistic regression analyses of family environmental factors associated with ADHD risk
Variables
Mother’s occupation
Technical personnel
Civil servants
Business/service industries
Company employees
Unemployed
Mother’s education level
Bachelor degree or above
Junior college
High school
Junior high school or below
Father’s occupation
Technical personnel
Civil servants
Business/service industries
Company employees
Unemployed
Father’s education level
Bachelor degree or above
Junior college
High school
Junior high school or below
Mother’s emotional stability
Unstable vs stable
Father’s emotional stability
Unstable vs stable
Family type
Core family
Big family of multi-generation
Other (single parent, reorganization)

B

Wald

P-value

OR (95% CI)

P for trend

0.032
3.459
7.343
11.969

0.857
0.063
0.007
0.001

1.00 (Ref)
0.90 (0.29–2.82)
2.24 (0.96–5.24)
2.34 (1.40–8.01)
5.91 (2.16–16.17)

<0.001

−0.105
0.807
1.207
1.777

0.123
9.629
4.764

0.726
0.002
0.029

1.00 (Ref)
1.17 (0.49–2.83)
8.81 (2.23–34.83)
9.21 (1.25–67.62)

<0.001

0.157
2.18
2.22

0.145
8.459
4.443
13.141

0.601
0.003
0.074
<0.001

1.00 (Ref)
0.71 (0.17–2.12)
3.46 (1.52–7.95)
2.49 (0.98–4.33)
7.19 (3.24–17.83)

<0.001

−0.345
1.241
0.912
1.873

0.126
2.463
7.629

0.173
<0.001
0.005

1.00 (Ref)
1.14 (0.89–1.45)
1.80 (1.29–2.50)
17.33 (2.53–118.99)

<0.001

0.131
0.588
2.852
0.545

2.124

0.020

1.73 (1.01–3.01)

0.022

1.042

6.109

0.001

1.83 (1.28–6.28)

0.001

0.115
1.352

0.161
0.323

1.00 (Ref)
0.83 (0.66–1.06)
0.64 (0.50–5.37)

0.393

−0.186
0.495

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; OR, odds ratio; CI, confidence interval; Ref, reference.
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WFIRS-P
According to the WFIRS-P test results and its dimensions
analyses, the scores of family, learning and school, life skills,
child’s self-concept, social activities, risky activities, and total
score were higher in the ADHD group than in the control group
(all P<0.001; Figure 3). The scores of life skills in the high age
groups were higher than those in the younger group (P<0.05),
and the scores of the other factors were not significantly different among the different age groups (data not shown).

The field behavior observations were performed in children’s
school environment by professionals, using class time (40
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not significantly different between the two groups (P>0.05).
There was no significant difference of the scores between the
younger and the older groups (data not shown).
CTRS test results indicate that the scores of conduct problem, hyperactivity, inattention, and CIH in ADHD group were
higher than those of the control group (all P<0.001; Figure 2B).
The conduct problem score of CTRS was higher in older group
than that in younger group (P<0.05; data not shown).
In order to evaluate whether parent rating and teacher
rating are consistent, Pearson correlation analysis was performed. The results suggest that the three dimensions (conduct problem, hyperactivity, and CIH) are highly correlated
with each other between CPRS and CTRS (r=0.834, 0.803,
0.872, respectively; all P<0.001; Table S1).
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Figure 1 FES-CV scores of the ADHD and the control groups (mean ± SD).
Notes: **P<0.01; ***P<0.001.
Abbreviations: ADHD, attention-deficit/hyperactivity disorder; FES-CV, Family
Environment Scale Chinese Versions.
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12

Figure 2 Conners’ Children Behavior Scale scores between the ADHD and the
control groups (mean ± SD).
Notes: (A) CPRS; (B) CTRS. ***P<0.001.
Abbreviations: ADHD, attention-deficit/hyperactivity disorder; CIH, Conners’
Index of Hyperactivity; CPRS, Conners’ Parent Rating Scale; CTRS, Conners’
Teacher Rating Scale.

minutes) to finish. Field observation results show that
compared with the control group, ADHD group had more
positive rates of 12 identified behavior problems, as shown
in Table 3 (all P<0.001).

Discussion
In our study, children with ADHD had worse family environment, lower FES-CV, higher CPRS, CTRS, and WFIRS-P
scores compared with typically developing children. Children’s ADHD were significantly affected by family status
and family environmental factors. Family characteristics
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Observed behaviors

ADHD, n (%)

Control, n (%)

c2

P-value

Careless mistakes or sloppy writing
Missing the examination questions
Fugue states, procrastination
Cannot follow instructions, cannot complete
according to regulations
Loss of tools or learning supplies
Easily distracted by external stimuli
Move around in their seats
Leave the seat at will
Random fiddle with the indoor objects
Unable to wait for alternate or difficult to
complete quietly
Talkative, and disturb others
Impatient

122 (92.4)
105 (79.5)
58 (43.9)
39 (29.5)

39 (28.3)
17 (12.3)
9 (6.5)
2 (1.4)

115.38
132.11
50.63
41.35

<0.001
<0.001
<0.001
<0.001

27 (20.5)
130 (98.5)
121 (91.7)
77 (58.3)
35 (26.5)
21 (15.9)

2 (1.4)
29 (21.0)
17 (12.3)
4 (2.9)
9 (6.5)
2 (1.4)

25.42
167.25
169.99
98.73
19.77
18.10

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

81 (61.4)
51 (38.6)

4 (2.9)
11 (8.0)

106.91
35.86

<0.001
<0.001

Abbreviation: ADHD, attention-deficit/hyperactivity disorder.
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Table 3 Observed behaviors between the ADHD (n=132) and the control (n=138) groups

Figure 3 WFIRS-P scores of the ADHD and the control groups (mean ± SD).
Note: *** P<0.001.
Abbreviations: ADHD, attention-deficit/hyperactivity disorder; WFIRS-P, Weiss
Functional Impairment Scale-Parent.

especially parents’ emotional unstability, lower education
levels, and worse occupation status may increase ADHD
risk in children. These factors were associated with their
behavioral problems and development, and social functional
impairments.

Family status, family environmental
factors, and ADHD
In the unconditional logistic regression model, ADHD risk
in children was increased with parents’ worse educational
level, occupational status, and emotional stability with

Psychology Research and Behavior Management 2018:11

trend, but not the family type. The education levels and
occupational status of parents of children with ADHD were
much lower and unemployed percentage was much higher
compared with the controls, suggesting their families were
in poverty or low SES. Some previous studies show strong
support of our observations.26,27 Indeed, poverty is stressful and stress has been associated consistently with late
onset of ADHD.28 In addition, low SES is often associated
with poor family cohesiveness and frequent family conflicts29 and unfavorable prenatal conditions.30 Parents from
these low SES families usually employed simple but rude
methods in raising their children, including unreasonable
scolding and beating, which would contribute to increased
behavior problems in children.11 On the other hand, some
of the parents were also plagued by ADHD in their own
childhoods which would further aggravate ADHD in their
children.5
Our results from the family environment scale tests show
that the ADHD group had lower cohesion, expressiveness,
independence, achievement, intellectual-cultural, moral–
religious, and organization and control scores than those of
the control group, while the conflict score was higher. These
results indicate that family environments for the children
with ADHD lack emotional communication and emotional
expression. In addition, children with ADHD usually had
mood swings, lack unsustainable attention, and are unruly.
Furthermore, parents of children with ADHD could also
be adult ADHD patients and would have emotional control
problems.31 Therefore, all these factors would create constant
family conflicts and develop a vicious cycle of hostility in
the families.32
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Behavioral characteristics and impaired
social function of ADHD
The Conners’ behavior scales were used to evaluate the
behaviors of children. Because the subscales contained
in the scale can directly reflect the common behavioral
problems of children with ADHD, it is especially fit for
the screening and evaluation of children with ADHD.33
Our results show that, whether at homes or in schools, the
children with ADHD had serious problems with conduct,
learning, hyperactivity/impulsivity, and anxiety, indicating
the severity of their behavioral problems. With respect to
age, the older group had more conduct problems than the
younger one, indicating that proper and timely interventions are necessary.
Perhaps, the most serious aspect of ADHD is that it
tends to be associated with social functional impairment.
This not only endangers their social environment but also
harms their health and life. In addition, they tend to exhibit
executive function deficits, causing impairment in function
in daily life34 and leading to negative effects on academic
and occupational functions in adulthood.35
WFIRS-P is a social function assessment tool which
is compiled based on the characteristics of ADHD disease
and can reflect damage to ADHD children with social dysfunction. WFIRS-P can accurately reflect influences on six
aspects of the social function: family, learning and school,
life skills, child’s self-concept, social activities, and risky
activities; it can also be sensitive to reflect the efficacy of
drug treatment.25,36 Our study shows that all the six aspects
of the social function in ADHD group were significantly
worse than those in the control group, suggesting that the
impact of ADHD on school-age children was universal
whether in school or at home. Our results also indicate that
self-management and social interactions, and even many
aspects such as life skills, have been significantly impaired.
Our results are similar to that of a previous study.37 Compared with the younger age group, the older group had more
problems in life skills which would further increase with age
due to symptoms in delay. Again, timely interventions are
necessary and helpful.38,39
Our FBOL was based on validated symptom items of
DSM-5 diagnostic criteria and would objectively assess
and quantify behavioral scores of children with ADHD. The
results show that compared with control group, children with
ADHD have more behavioral problems. These problems
were from their impulsivity, inattention, and/or executive
function deficits, making them hard to adapt school life and
group activities, and to build positive interrelationships. It is
454
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observed that children with ADHD are often stigmatized and
discriminated, so they had more inferiority, less confidence,
and had more emotional problems.

Strength and limitations
There are lots of clinical reports on ADHD but most of
them dealt with sampling of clinical samples. The current
research is a case–control study on the basis of epidemiological investigation on ADHD among school-aged
children in Shantou. Since the participants were screened
out from public school children, our study would reflect
the characteristics of children with ADHD in the general
population. In addition, the controls were also from the
same surveyed schools and classes; therefore, they provide
valuable and valid comparison to our case population. Nevertheless, there exist some limitations in our study. Because
this study was not a double-blind research, the observers
knew partly in the field assessments which children were
cases, which may lead to some bias. In addition, a total of
43 (25%) parents of children with ADHD were unwilling
to participate in the investigations, which resulted in the
relatively low participation rate. But these children with
ADHD who did not participate have no obvious different
characteristics with others; the results should not be affected
significantly. Another deficiency is that ours is a case–control survey which only focused on behavioral indicators.
Our future study will employ laboratory methods, such as
electrical physiology and brain imaging methods, to explore
the possible pathogenesis of ADHD, and to further trace
the evolution process, development track, and functional
impairment of ADHD, so as to provide more precise guidance for clinical intervention.

Conclusion
Our results show that there are extensive and obvious behavioral problems and social functional impairments in ADHD
children compared with typically developing children.
Children with ADHD had lower scores in most subscales
of family environment scale test except conflict subscale.
ADHD risk also increased with family characteristics, especially parents’ emotional unstability, lower education levels,
and worse occupation status. Good family environment is
conducive to the healthy growth of children. As the children
with ADHD grew up, they showed more problems in conduct, school performance, and life skills. Therefore, our data
clearly emphasize the need for specific and early detection
as well as timely intervention to improve the prognosis of
children with ADHD.
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Supplementary materials

Figure S1 Flowchart of the two-stage procedures of sampling participants and diagnosis of ADHD.
Abbreviation: ADHD, attention-deficit/hyperactivity disorder.

Table S1 Correlation analyses between selected dimensions’
score between CPRS and CTRS (n=270)
Similar dimensions
of CPRS and CTRS

Pearson correlation
coefficient

P-value

Conduct Problem
Hyperactivity
CIH

0.834
0.803
0.872

<0.001
<0.001
<0.001

Abbreviations: CIH, Conners’ Index of Hyperactivity; CPRS, Conners’ Parent
Rating Scale; CTRS, Conners’ Teacher Rating Scale.
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