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Attention deficit/hyperactivity disorder (ADHD) is the most common neurodevelopmental
disorder.1 ADHD affects approximately 6.3% of Chinese children and adolescents and
the main ADHD subtype in Chinese patients is attention deficit.2 ADHD has a profound
impact on the education, career, and social functions in the adulthood of patients.3
Thus, the main goal of ADHD treatment is to improve school performance and social
functions of children with ADHD.4 As parents are the direct observer of the symptoms
and functional impairment associated with ADHD, many rating scales associated with
ADHD have been developed from the perspective of parents.5
With the increasing recognition of the varied symptoms and functional impairment associated with ADHD throughout the day,6 Questionnaire-Children with
Difficulties (QCD)7 has been developed to assist parents to assess their child’s
daily behaviors during specific time domains such as morning, school, after school,
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Objectives: To explore the factors significantly associated with the difficulties of general
activities during specific time periods across the day in Chinese children and adolescents with
attention-deficit/hyperactivity disorder (ADHD).
Methods: A cross-sectional study assessing the validity and reliability of QuestionnaireChildren with Difficulties (QCD) for difficulties of general activities during specific time periods
of the day in 200 Chinese children and adolescents with ADHD was the data source for this
post-hoc analysis. Multivariate linear regression analyses were conducted to identify the factors
significantly associated with the total and subscale scores of QCD respectively.
Results: ADHD subtype of inattention (vs combination subtype, coefficient 3.69, P=0.006),
parent–child interaction activity (vs no parent–child activity, coefficient 4.30, P=0.002), and
any psychiatric comorbidities (vs no mental comorbidities, coefficient -3.68, P=0.010) were
independently and significantly associated with the total score of QCD (higher score indicating less difficulties, and vice-versa). These three factors and the other two factors, including
mother’s education and parenting style, were independently and significantly associated with
at least one subscale score of QCD for the five time domains across the day.
Conclusion: The overall difficulties of the general activities across the day in ADHD patients
could be independently affected by ADHD subtype, psychiatric comorbidities, and parent–children
interaction activity. However, the factors significantly associated with the difficulties of the general activities during specific time periods of the day in ADHD patients were slightly different.
Keywords: attention-deficit, hyperactivity disorder, Questionnaire-Children with Difficulties
QCD, general activities, risk factor
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evening, and night time for better ADHD management
throughout the day. The validity and reliability of QCD
have been validated in Japan and also in our previous crosssectional study with 200 Chinese children and adolescents
with ADHD.8 QCD could be used as an outcome measure
to explore the risk factors for the difficulties in general
activities during specific QCD time periods across the day
in ADHD patients. Because our previous evaluation study
for the reliability and validity of QCD in Chinese children
and adolescent patients with ADHD had patient level QCD
data of 200 patients,8 we leveraged these data to conduct
a post-hoc analysis to identify the patient characteristics
that could be significantly associated with QCD total score
and subscale scores across the day. The identified patient
characteristics from our post-hoc analysis could be used to
explain the fluctuation of functional impairment associated
with ADHD across the day and also guide the management
of ADHD across the day.

Methods
This study was a post-hoc data analysis based on the collected
data from our previous evaluation study for the reliability
and validity of QCD in Chinese children and adolescents
with ADHD. This QCD evaluation study has been published
and the details and methods for patient enrollment and data
collection can be found in our previous publication.8 This
post-hoc analysis was conducted under the institutional ethics
committee approval from each study center: Beijing Anding
Hospital of Capital Medical University, Shanghai Mental
Health Center, The Second Xiangya Hospital of Central
South University, and Nanjing Brain Hospital Affiliated
to Nanjing Medical University. Written informed consents
were obtained from the parents of the enrolled adolescents
with ADHD.

Data sources
The collected data from our previous QCD evaluation study
were the data source for this post-hoc analysis. In brief, our
QCD evaluation study enrolled 200 consecutive Chinese
children and adolescents from four large tertiary care psychiatric clinics in China. The cross-sectional study collected
the characteristics of 200 Chinese children and adolescents
with ADHD (demographics, school status, family environment, ADHD diagnosis [types and disease duration after the
diagnosis], current treatment, and psychiatric comorbidities)
and their parents (social economic status [education and
employment], lifestyle regarding drinking and smoking, and
parenting styles). The scored QCD by the ADHD patients’
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parents were included in our data analysis as the outcome
measure indicating the degree of difficulty in daily activities
during the defined QCD time periods throughout the day.
The QCD7 consists of 20 questions assessing the degree of
difficulty in activities in the classified time domains of the
day (question items 1–4 for early morning/before going to
school; question items 5–7 for school time; question items
8–10 for time after school; question items 11–14 for evening
time; question items 15–18 for night time; and question items
19 and 20 for overall behavior). Each question can be graded
from 0 to 3 to indicate the degree of agreement on the question (0: completely disagree; 1: somewhat (partially) agree;
2: mostly agree; and 3: completely agree), which expresses
the difficulty in a specific general activity. Thus, the total
score of QCD ranges from 0 to 60 and a higher QCD score
indicates less difficulty. Full details of this cross-sectional
study can be found in our published cross-sectional study
validating QCD in Chinese children and adolescents with
ADHD.8

Statistical analysis
The QCD scores of the 20 question items were summed to
calculate the QCD total score. The subscale score for each
QCD time domain was calculated by summing the scores
of the question items in the same time domain. This study
conducted univariate linear regression analyses to identify
characteristics of the ADHD patients (a binary covariate was
created to indicate the status of any psychiatric comorbidities) and their parents that were significantly associated with
QCD total score. The identified characteristics with significant association in the univariate linear regression analyses
were taken as the independent variables in the multivariate
linear regression analyses to confirm their independent associations with QCD total score. The same analysis was also
conducted to assess the associations between the QCD subscale scores and the characteristics of the included patients
and their parents. The associations in the linear regression
analysis were presented with coefficient, standard error,
and P-value. All data analyses were conducted using SAS
9.2 (SAS Inc., Cary, NC, USA). The statistical significance
in these analyses was defined as a two-sided P-value less
than 0.05.

Results
This study generated the following results from the collected
data in our previous cross-sectional study assessing the reliability and validity of QCD in 200 children and adolescents with
ADHD visiting four Chinese tertiary care psychiatric clinics.
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Brief summary of the characteristics of
the ADHD patients and their parents
The average age of the included 200 ADHD patients was
10.4 years and 77.5% of these patients were male. The
ADHD inattention subtype and the combined inattention and
hyperactivity/impulsivity subtype accounted for 45.5% and
49.0% respectively in these ADHD patients. The other collected patient characteristics included disease duration after
the diagnosis (62.6±96.6 weeks), proportions of currently on
medication for ADHD treatment (63.5%), and psychiatric
comorbidities (32.5%). The parents of these ADHD patients
were characterized with high proportions of mother with
high school or lower education (58.5%) and father with
smoking (56.1%) and/or drinking (66.2%) lifestyle. The
four parenting styles (authoritarian, authoritative, permissive, and uninvolved) were evenly distributed among the
parents of the included ADHD patients. The characteristics
of the included 200 ADHD patients and their parents are
summarized in Table 1.

The QCD scores
The mean score associated with each QCD question item
ranged from 0.85 for the question item 11 (Can your child
do his/her homework at home without difficulties?) to 2.10
for the question item 9 (Does your child have friends of his/
her own age?). The average total QCD score associated with
the included 200 ADHD patients was 32.0±9.8, indicating
the partial agreement on the overall difficulties associated
with general activities across the day from the perspective
of their parents. The average QCD subscale scores for the
classified time domains for early morning/before going to
school, school time, time after school, evening time, night
time, and overall behavior were 6.0, 5.4, 6.0, 6.6, 5.2, and
2.9, respectively. The QCD scores of the 200 ADHD patients
are summarized in Table 2.

Risk factors associated with the QCD
total score
Univariate linear regression analyses identified that QCD total
score was significantly associated with any psychiatric comorbidities (patients with at least one psychiatric comorbidity),
ADHD inattention subtype, and parent–child interaction
activities (Table 3). Multivariate linear regression analysis
with adjustment for other patient characteristics, including age,
gender, and disease duration after ADHD diagnosis, confirmed
the significant and independent association between QCD total
score and the three characteristics (any psychiatric comorbidities vs no psychiatric comorbidities: coefficient -3.68,

Neuropsychiatric Disease and Treatment 2019:15

Table 1 Summary of the characteristics of the included ADHD
patients and their parents
Characteristics

Mean (SD)/n (%)

The included ADHD patients
Age (years, mean [SD])

10.4 (2.66)

Male, n (%)

155 (77.5%)

No. of family members, median (first quantile,
third quantile)

4 (3–5)

Single-child family, n (%)

137 (68.5%)

ADHD subtype, n (%)
Combined

98 (49.0%)

Predominantly inattentive

91 (45.5%)

Predominantly hyperactive-impulsive

11 (5.5%)

ADHD diagnosis duration (weeks, mean [SD])

62.6 (96.59)

Currently on medication for ADHD, n (%)

127 (63.5%)

Any psychiatric comorbidities, n (%)

65 (32.5%)

Learning disability

49 (24.5%)

Tic disorder

21 (10.5%)

Oppositional defiant disorder

20 (10%)

Personality disorder

11 (5.5%)

Stress

10 (5.0%)

Parents of the included ADHD patients
Education of mother, n (%)
 High school

117 (58.50%)

 High school

83 (41.50%)

Smoking father, n (%)

112 (56.10%)

Drinking father, n (%)

133 (66.20%)

With parent–child interaction activities, n (%)

132 (66.0%)

Parenting style, n (%)
Authoritarian

47 (23.5%)

Authoritative

71 (35.5%)

Permissive

59 (29.5%)

Uninvolved

23 (11.5%)

Abbreviation: ADHD, attention-deficit/hyperactivity disorder.

P=0.01; ADHD inattention subtype vs ADHD combination
subtype: coefficient 3.69, P=0.006; parent–child interaction activity vs no parent–child interaction activities: coefficient 4.30, P=0.002). The results of multivariate linear
regression analyses are illustrated in Figure 1.

Risk factor association with QCD
subscale scores
Univariate linear regression analysis observed a slightly different pattern of the associations between the independent
variables (the characteristics of ADHD patients and their
parents) and the QCD subscale scores associated with the
five classified time domains throughout the day. Of the three
identified factors significantly and independently associated
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Table 2 Summary of the rated scores of QCD in the included ADHD patients
Questionnaire

Mean (SD)

Early morning/before going to school (items 1–4)
1.	Can your child promptly get out of his/her bed?
2.	Can your child promptly groom himself/herself (for example, washing face, brushing teeth and getting dressed)?
3.	Can your child behave in an age-appropriate manner at breakfast?
4. Can your child spend his/her time before going to school in the morning without getting into trouble or having quarrels with
his/her parents or siblings?
School (items 5–7)
5. Does your child like going to school?
6.	Can your child behave in class as other children do?
7. Does your child have friends who accept him/her at school?
After school (items 8–10)
8.	Can your child discuss events that happened at school with his/her parents/guardian?
9. Does your child have friends of his/her own age?
10. Can your child confidently participate in extracurricular activities, such as sports, with children of his/her own age?
Evening (items 11–14)
11. Can your child do his/her homework at home without difficulties?
12. After everyone returns home (including parents/guardians), can your child enjoy family time without constantly quarreling with
others?
13.	Can your child converse in a calm manner during dinnertime conversations?
14. Do the parents feel comfortable being together with the child when engaging in activities (for example, going out or shopping)?
Night (items 15–18)
15.	Adolescent child (12 years or older): Can your child engage in activities at night with friends of his/her own age? These activities
may include playing, studying, going to cram school, taking private lessons (for example, playing a musical instrument and/or
calligraphy), and playing sports.
16. Younger children (younger than 12 years):
Can your child follow instructions at night (for example, brushing teeth, changing clothes)?
17. Can your child go to sleep without any difficulties?
18.	Is your child sleeping without waking up during the night?
Overall behavior (items 19–20)
19. Does your child have self-confidence? Is your child socially accepted by others (such as belonging to a group of his/her friends),
and emotionally stable?
20. Does your child have more days in the week, where he/she is able to spend the day without facing confusion, getting into
quarrels or displaying rebellious behavior?
Total score

6.0 (2.88)
1.24 (0.94)
1.30 (0.93)
1.78 (0.96)
1.72 (1.00)

1.91 (0.84)
2.02 (0.83)
5.2 (2.42)
1.54 (1.09)

1.77 (0.88)
1.69 (1.08)
1.79 (1.11)
2.9 (1.43)
1.49 (0.84)
1.43 (0.92)
32.0 (9.77)

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; QCD, Questionnaire-Children with Difficulties.

with the QCD total score, only two factors, any psychiatric
comorbidities and parent–child interaction activities, were
significantly associated with the QCD subscale scores for
all five time domains throughout the day in the univariate
linear regression analyses; the other one factor, the ADHD
inattention subtype, was significantly associated with QCD
subscale scores for three time domains (morning time, school
time, and evening time) in the univariate linear regression
analyses. Additionally, the lifestyle of the father, parenting
style, and education level of the mother were significantly
associated with the QCD subscale score for at least one
time domain in the univariate linear regression analyses.
The results of these univariate linear regression analyses are
summarized in Table 4.
Multivariate linear regression analyses indicated that the
QCD subscale scores for at school and evening time were independently and significantly associated with any psychiatric
160
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5.4 (2.03)
1.93 (0.97)
1.51 (0.86)
1.92 (0.88)
6.0 (2.14)
1.85 (0.90)
2.10 (0.87)
2.04 (0.92)
6.6 (2.44)
0.85 (0.83)
1.79 (0.86)

submit your manuscript | www.dovepress.com

Dovepress

comorbidities (vs no psychiatric comorbidities) (at school:
coefficient -0.64, P=0.028; evening time: coefficient -1.06,
P=0.003), ADHD inattention subtype (vs combination type)
(at school: coefficient 0.67, P=0.017; evening time: coefficient
1.09, P=0.001), and parent–child interaction activities (vs no
parent–child interaction activities) (evening time: coefficient
0.89, P=0.013) and permissive parenting style (vs authoritarian) (at school: coefficient 1.10, P=0.02) or uninvolved
parenting style (vs authoritarian) (evening time: coefficient
1.13, P=0.008). The QCD subscale score for at-school domain
was also independently and significantly associated with the
education of the mother (high school or below vs above high
school: coefficient 0.80, P=0.003). The QCD scale score for
after school time domain was significantly and independently
associated with the duration of ADHD after diagnosis (per
10 weeks) (coefficient -0.03, P=0.047) and father with drinking lifestyle (vs no drinking) (coefficient 0.87, P=0.005). QCD
Neuropsychiatric Disease and Treatment 2019:15
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Table 3 The results of the univariate linear regression analysis exploring risk factors associated with QCD total score throughout the
day in the included children and adolescents with ADHD
Independent variables

Coefficient (SE)

P-value

Age 10 years old (vs 10 years old)

1.00 (1.38)

0.4677

Female (vs male)

2.91 (1.64)

0.0754

Any psychiatric comorbidities (yes vs no)

-5.71 (1.41)

0.0001

ADHD diagnosis duration (per 10 weeks)

-0.12 (0.07)

0.0973

Predominantly inattentive

4.99 (1.37)

0.0003

Predominantly hyperactive-impulsive

0.47 (3.00)

0.8761

Medication treatment (yes vs no)

-0.20 (1.43)

0.8889

Smoking father (yes vs no)

0.04 (1.39)

0.9753

Drinking father (yes vs no)

-0.43 (1.46)

0.7669

No. of family members

0.40 (0.65)

0.5385

Multiple children at home (vs single-child family)

-1.17 (1.48)

0.4284

Authoritative

0.82 (2.47)

0.7387

Permissive

0.96 (1.83)

0.5997

Uninvolved

2.24 (1.90)

0.2386

Parent–child interaction activities (yes vs no)

5.74 (1.40)

0.0001

Education of mother  high school (vs  high school)

1.53 (1.39)

0.2734
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Characteristics of ADHD patients

ADHD subtype (vs combined)

Characteristics of parents

Parenting style (vs authoritarian)

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; SE, standard error; QCD, Questionnaire-Children with Difficulties.

subscale score for the night time domain was significantly and
independently associated with parent–child interaction activities (vs no parent–child interaction activities: coefficient 0.96,
P=0.009), and father with a smoking lifestyle (vs no smoking
father: coefficient -0.72, P=0.038). The QCD subscale score
for the morning time domain was only significantly and

independently associated with ADHD inattention subtype
(vs combination type: coefficient 1.33, P=0.001). Table 5
summarizes the results of the multivariate linear regression
analyses for the QCD subscale scores associated with the five
classified time domains throughout the day in the included
200 ADHD patients.
Coefficient
(SE)

P-value

Characteristics of ADHD patients
Age >=10 years
<10 years

2.00 (1.36)

0.142

Female

Male

1.53 (1.56)

0.327

Any psychiatric comorbidity

No comorbidity

–3.68 (1.43)

0.010

–0.11 (0.07)

0.123

Independent variables

Reference variables

ADHD diagnosis duration
(per 10 weeks)
ADHD subtype
Inattention

Combination type

3.69 (1.34)

0.006

Hyperactivity/impulsivity

Combination type

0.71 (2.84)

0.803

No parent–child
interaction activity

4.30 (1.42)

0.002

Characteristics of parents
Parent–child
interaction activity

–6 –5 –4 –3 –2 –1 0

1

2

3

4

5

6

7

Figure 1 Multivariate linear regression analysis exploring risk factors for the QCD total score associated with the included Chinese children and adolescents with ADHD.
Note: Statistically significant values are shown in bold.
Abbreviations: ADHD, attention-deficit/hyperactivity disorder; SE, standard error; QCD, Questionnaire-Children with Difficulties.
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0.4717
0.3077
0.0111

-0.31 (0.44)
-0.02 (0.02)
-1.09 (0.43)
0.10 (0.42)

Number of children at home (multiple vs single)

Disease duration after diagnosis (per 10 weeks)

Any psychiatric comorbidity (yes vs no)

Current medication treatment (yes vs no)

0.5092

-0.28 (0.43)

0.6944
0.9154
0.0284
0.4556

-0.21 (0.54)
-0.06 (0.56)
0.93 (0.42)
0.31 (0.41)

Authoritative

Permissive

Parent–child interaction activities (yes vs no)

Education level of month ( high school
vs  high school)

0.0001
0.0456

0.58 (0.29)

0.0282

0.7933

0.7305

0.7275

0.1999

0.0164

0.6094

0.4017

0.0006

0.4917

0.4497

0.2878

0.1251

0.9277

P-value

1.33 (0.29)

0.86 (0.39)

0.10 (0.38)

0.17 (0.51)

0.11 (0.30)

0.37 (0.29)

0.70 (0.29)

-0.32 (0.63)

0.25 (0.30)

-1.02 (0.30)

-0.01 (0.01)

-0.23 (0.31)

0.14 (0.13)

0.52 (0.34)

0.03 (0.29)

Coefficient
(SE)

School time

Note: Statistically significant values are shown in bold.
Abbreviations: ADHD, attention-deficit/hyperactivity disorder; SE, standard error; QCD, Questionnaire-Children with Difficulties.

0.3701

0.65 (0.73)

Uninvolved

Parenting style (vs authoritarian)

0.75

0.13 (0.41)

0.0001

1.61 (0.40)

Drinking father (yes vs no)

0.1055

1.42 (0.88)

0.8053

Smoking father (yes vs no)

Characteristics of parents

Inattention

Hyperactivity/impulsivity

ADHD subtype (vs combined)

0.4244

0.15 (0.19)

Number of family members

0.1407

0.71 (0.48)

Gender (female vs male)

0.1319

0.61 (0.40)

Age ( 10 years vs 10 years)

Characteristics of ADHD patients

Coefficient
(SE)

Independent variables
P-value

Early morning before
school

QCD time domain

0.08 (0.31)

0.63 (0.32)

0.37 (0.42)

0.36 (0.40)

-0.24 (0.54)

0.72 (0.32)

0.34 (0.31)

0.57 (0.31)

-0.56 (0.67)

0.05 (0.31)

-0.67 (0.32)

-0.03 (0.02)

0.22 (0.33)

0.21 (0.14)

0.52 (0.36)

0.09 (0.30)

Coefficient
(SE)

0.7845

0.0461

0.3741

0.3671

0.6519

0.0233

0.2639

0.062

0.4018

0.8813

0.0361

0.0958

0.4951

0.1383

0.1492

0.7634

P-value

After school time

0.0003
0.9774

-0.01 (0.35)

0.0277

0.3343

0.8286

0.8652

0.8151

0.0004

1.27 (0.35)

1.03 (0.47)

0.44 (0.45)

0.13 (0.61)

-0.06 (0.37)

0.08 (0.35)

1.22 (0.34)

0.7062

0.3934
0.28 (0.75)

0.0001
-0.30 (0.36)

0.0205
-1.49 (0.35)

-0.04 (0.02)

0.3709

0.9513

-0.33 (0.37)

0.1891

-0.01 (0.16)

0.9592

P-value

0.54 (0.41)

0.02 (0.34)

Coefficient
(SE)

Evening time

0.41 (0.34)

1.07 (0.35)

-0.18 (0.47)

0.27 (0.45)

0.09 (0.61)

-0.80 (0.36)

-0.93 (0.34)

0.54 (0.35)

-0.61 (0.76)

-0.23 (0.35)

-1.02 (0.36)

-0.02 (0.02)

-0.38 (0.37)

0.01 (0.16)

0.54 (0.41)

0.11 (0.34)

Coefficient
(SE)

Night time

0.2306

0.0022

0.704

0.5551

0.8833

0.0252

0.006

0.123

0.425

0.5076

0.0043

0.2597

0.3007

0.9609

0.1822

0.7405

P-value

Table 4 The results of univariate linear regression analysis exploring risk factors associated with QCD subscale scores for the five time domains throughout the day in the included
children and adolescents with ADHD
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0.64 (0.43)
NA
NA

Parent–child interaction activity (yes vs no)

Father with drinking (yes vs no)

Father with smoking (yes vs no)

NA
NA

Permissive

Authoritative

0.137

0.478

0.002

1.10 (0.36)
0.25 (0.35)

0.14

.0001

0.70 (0.48)

NA

NA

1.18 (0.29)

0.003

0.794

-0.15 (0.58)
0.80 (0.27)

0.017

0.712

0.028

0.842

0.643

0.67 (0.28)

-0.01 (0.01)

-0.64 (0.29)

0.06 (0.32)

0.13 (0.28)

0.005

0.87 (0.31)

NA

NA

NA

NA

0.226

0.314

0.234

0.047

0.141

0.353

0.279

P-value

0.40 (0.33)

NA

-0.66 (0.66)

0.37 (0.31)

-0.03 (0.02)

-0.49 (0.33)

0.33 (0.36)

0.34 (0.31)

Coefficient
(SE)

After school

Notes: NA, due to the statistically significant association not detected in the univariate analysis. Statistically significant values are shown in bold.
Abbreviations: ADHD, attention-deficit/hyperactivity disorder; NA, not assessed; SE, standard error; QCD, Questionnaire-Children with Difficulties.

NA

Uninvolved

Parenting style (vs authoritarian)

NA

Education of mother  high school (vs  high school)

Characteristics of ADHD patients’ parents

Hyperactivity/impulsivity

Inattention
0.104

Time after ADHD diagnosis (per 10 weeks)

1.41 (0.87)

-0.02 (0.02)
0.001

0.293

-0.73 (0.43)

Any mental comorbidity (yes vs no)

1.33 (0.41)

0.091

0.36 (0.47)

Female (vs male)

ADHD subtype (vs combination type)

0.442

0.71 (0.41)

0.086

Coefficient
(SE)
P-value

At-school score

Coefficient
(SE)
P-value

Morning

Age 10 years (vs 10 years)

Characteristics of ADHD patients

Independent variables

0.72 (0.58)

0.33 (0.41)

1.13 (0.43)

0.216

0.42

NA

NA

NA

0.038

-0.72 (0.35)
0.008

0.249

-0.42 (0.37)
NA

NA

0.009

0.96 (0.36)

0.489

0.461

0.358

0.176

0.406

0.284

P-value

NA

-0.50 (0.73)

0.26 (0.35)

-0.02 (0.02)

-0.50 (0.37)

0.33 (0.40)

0.38 (0.35)

Coefficient
(SE)

Night before bed

0.89 (0.36)

0.013

0.521

0.001

0.059

0.003

0.952

0.487

P-value

NA

0.45 (0.70)

1.09 (0.34)

-0.03 (0.02)

-1.06 (0.35)

0.02 (0.39)

0.23 (0.34)

Coefficient
(SE)

Evening score

Table 5 Summary of the results of the multivariate linear regression analyses exploring the risk factors associated with subscale scores of QCD time domains in the included ADHD
patients

Neuropsychiatric Disease and Treatment downloaded from https://www.dovepress.com/ by 52.204.98.217 on 20-Jun-2019
For personal use only.

Dovepress
Risk factors for the difficulties in general activities across the day in Chinese children

submit your manuscript | www.dovepress.com

Dovepress

163

Dovepress

Ke et al

Neuropsychiatric Disease and Treatment downloaded from https://www.dovepress.com/ by 52.204.98.217 on 20-Jun-2019
For personal use only.

Discussion
The recognition of varying functional impairment associated
with ADHD throughout the day led to the development of
the QCD, which was designed specifically for parents to rate
the difficulties of the general activities in the classified five
time domains throughout the day. Based on the collected
data from our previous study assessing the validity and reliability of QCD in the 200 Chinese children and adolescents
with ADHD, this post-hoc analysis observed the varied
QCD subscale scores associated with the five time domains
throughout the day and a slightly different pattern of the risk
factors associated with the QCD total score and subscale
scores for the five classified time domains. Thus, this study
supports the rationale of managing ADHD by specific time
periods throughout the day.4
The observed fluctuations in the QCD subscale scores
associated with the five time domains throughout the day
were consistent with observed changes of behavioral symptoms and functional impairment across the day in children
with ADHD.9 Additionally, the lowest QCD subscale score
associated with the morning time domain suggested that our
ADHD patients experienced the worst functional impairment
in the morning as reported by previous studies. For example,
moderate-to-severe ADHD symptoms and functional impairment in the early morning were more frequently observed
in the children with ADHD.10 Because the early morning
functional impairment associated with ADHD could directly
increase the burden on parents, our study added to the
evidence which demonstrates the unmet needs regarding the
management of ADHD symptoms and functional impairment
in the morning.
Our analysis identified that psychiatric morbidities,
ADHD inattention subtype, and parent–child interaction
activities were independently and significantly associated
with the overall difficulties of general activities throughout
the day. The observed significant association between psychiatric comorbidities and the QCD total score suggests that
psychiatric comorbidities could worsen functional impairment in our ADHD patients. Similar to previously reported
prevalence and pattern of psychiatric comorbidities in US
ADHD children,11 over one-third of our study subjects had
at least one psychiatric comorbidity, which included learning
disability, tic disorder, oppositional defiant disorder, personality disorder, and stress. These comorbidities could cause
additional functional impairment in ADHD patients. For
example, learning disability, the most prevalent comorbidity in our study subjects, significantly increased the severity
of executive function impairment.12 Oppositional defiant
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disorder was associated with a decreased ability to generate
strategies or monitor ongoing behavior.13 As reported by
Houghton et al,14 identified association between the ADHD
inattention subtype and higher QCD total score is aligned
with Barkley’s proposed unifying theory of ADHD regarding
the lower impact of ADHD inattention subtype on executive
function impairment. Additionally, the identified association
between parent–child interaction activities and higher QCD
total score in our ADHD patients supported the exploration
of the clinical utility of parent–child interaction therapy in
ADHD patients as it was effective in treating young children
with disruptive disorders.15
Our study observed a slightly different pattern of risk
factors associated with QCD subscale scores associated
with the five classified time domains throughout the day.
This finding supports the notion that functional impairments associated with ADHD vary throughout the day and
ADHD should be managed by time domains throughout the
day. Additionally, our analyses suggest that the functional
impairment associated with the specific time periods could
be affected by different characteristics of ADHD patients and
their parents. Thus, the identified risk factors associated with
the QCD subscale scores could help with the explanation
for the varied functional impairment and guide future ADHD
management by specific time periods throughout the day.
Our analyses identified that psychiatric comorbidities
could increase the functional impairment during school time
and evening time, the two time domains when academic
and educational activities were most likely. The impact of
psychiatric comorbidities on academic performs in ADHD
patients has been well investigated. Thus, actively screening
and managing psychiatric morbidities should be included in
the ADHD management to maximize academic and education
outcomes, which are the main goals of ADHD management.16
Our analysis also found that the disease duration after ADHD
diagnosis was associated with greater functional impairment
for the general activities after school. Because the longer
disease duration could indicate more advanced disease,
stimulant medications, the current mainstay therapy for
ADHD, might not fully control the functional impairment
throughout the day due to the poor compliance to two to three
administrations throughout the day.17 Because the teachers
are unlikely to help the children with treatment administration
at school, once daily administration medication for ADHD
could be the better solution to address the current challenges
associated with using stimulant medications to manage
ADHD throughout the day. Additionally, our analyses identified a significant association between father with smoking
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lifestyle and lower QCD subscale score associated with the
night time domain. Because the exposure to tobacco impairs
children’s behavioral18 and cognitive function,19 fathers with
a smoking lifestyle could spend more time with their children
at night and further worsen the functional impairment associated with ADHD.
Our analyses identified that ADHD inattention subtype,
parent–child interaction activities, parenting style (uninvolved and permissive), father with drinking lifestyle, and
mother with high school education or below were associated
with higher QCD subscale scores for some time domains.
Because ADHD inattention subtype caused more neuropsychological impairment than the other two ADHD subtypes,20
we highly suspect that the few symptoms associated with
inattention subtype could bias parents for their QCD rating.
Similar bias was also reported in the low agreement between
parents and teachers regarding the diagnosis of ADHD
inattention subtype.21 The significant association between
parent–child interaction activities and higher QCD subscale
scores for evening time and night time might suggest that
the parent–child interaction activities were likely to occur
in the evening and night time and parent–child interaction
activities could help with reducing functional impairment
associated with ADHD. The higher QCD subscale score
associated with uninvolved and permissive parenting styles
at school and in the evening time could be the results of lower
anxiety in their children under the two parenting styles.22 The
children under the two parenting styles could experience
less anxiety, which impacts functional impairment associated with ADHD.23 We did not have sufficient knowledge to
explain well the associations between the higher QCD subscale scores associated with the two time domains (at-school
time and after school time) and the other two factors, father
with drinking lifestyle and mother with high school education
level or below. Because drinking and education level are the
indicators for poor social economic status, we suspect that
the parents with poorer social economic status have limited
capacity to appropriately assess the difficulties of general
activities related to school.
As a post-hoc analysis, our analyses shared the same
limitations as the cross-sectional study assessing the validity
and reliability of QCD. For example, the identified risk factors
for QCD total score and QCD subscale score were based on
cross-sectional association. Future longitudinal study design
is still needed to confirm the impact of these risk factors on
the functional impairment associated with ADHD throughout
the day. Additionally, our analyses were unable to assess
the impact of controlling the identified risk factors on the
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functional impairment associated with ADHD. Thus, future
studies are still needed to confirm that the control of the identified risk factors, such as psychiatric comorbidities and reducing
the exposure from a smoking father, could reduce functional
impairment associated with ADHD. Finally, the identified
association between ADHD inattention subtype and QCD total
score and subscale scores should be interpreted with caution of
the assessment bias associated with the parent rating scales.21

Conclusion
In summary, this post-hoc analysis is the first study using
QCD as the outcome measure to explore the risk factors
for functional impairment associated with Chinese ADHD
patients in specific time domains throughout the day. The
observed variance associated with QCD subscale scores
confirmed the varied functional impairment associated with
ADHD throughout the day and demonstrated the needs
of ADHD management by time periods of the day. The
observed association between psychiatric comorbidities and
lower QCD total score and subscale scores demonstrated
that actively screening and managing psychiatric comorbidities could help with reducing the functional impairment
associated with ADHD. The observed higher QCD total
score and subscale scores associated with parent–patient
interaction activities support the potential clinical utility of
parent–patient interaction activities in managing ADHD.
As our post-hoc analysis only assessed the cross-sectional
association between the characteristics of ADHD patients
and their parents, future longitudinal studies are needed to
confirm the identified associations in our study and guide
ADHD management throughout the day.
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