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Purpose: With the further development of attention-deficit/hyperactivity disorder (ADHD) research, more and more assessment tools
related to ADHD have been used. However, there is still no measurement instrument to evaluate the compensatory behavior of ADHD
in China. This study aimed to examine the reliability and validity of the Compensatory ADHD Behaviors Scale (CABS) adapted in
Chinese and explore ecological characteristics in adults with ADHD using the CABS.

Patients and Methods: Data were collected from a sample of 306 adults (M, = 26.43 years, SD = 5.32; 46.08% male). The original
version CABS was translated into Chinese using the forward and backward translation procedures. Participants completed the CABS
and questionnaires assessing ADHD symptoms and executive function. We utilized content validity, exploratory factor analysis (EFA),
confirmatory factor analysis (CFA), and criterion validity to test the validity. Internal consistency and test-retest reliability were
employed to test the reliability. Analysis of variance (ANOVA) was employed to compare ADHD subgroups based on gender, ADHD
subtype, comorbidities, and medication status, while controlling for demographic variables as covariates.

Results: CABS exhibited good construct validity (two factors: present-oriented and future-oriented), content validity (content validity
index: 0.98), internal consistency reliability (Cronbach’s alpha coefficient: 0.85 to 0.87) and test-retest reliability (intraclass correlation
coefficient: 0.59 to 0.88). The results of CFA showed acceptable fitness for each subscale. CABS demonstrated significant associations
with inattention symptoms and plan/organizational abilities. Medicated ADHD individuals scored higher on future-oriented effective-
ness subscale of CABS than non-medicated (F' = 6.106, p = 0.014).

Conclusion: The results indicate that the Chinese CABS exhibited good validity and reliability. It can be considered a valid tool for
assessing compensatory behaviors in Chinese adults with ADHD. Further research is needed to explore the connection between
medication and compensatory behavior.
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Introduction
Compensation is defined as an automatic and/or voluntary mechanism. Through this mechanism, the atypicality of genes,
nerves, and cognition is offset by internal bodily processes and environmental factors, thereby covering atypical
behaviors.! Compensation in neurodevelopmental disorders refers to the process of striving to improve behavioral
performance despite core deficits at the cognitive and/or neurobiological level. The above definition illustrates that
compensation may lead to a mismatch between explicit behavior and intrinsic cognition, therefore, performance of the
compensatory could be better than expected based on its potential cognitive level.” Simply put, compensatory behaviors
may cover up some underlying deficits or reduce the destructive consequences caused by core deficits.**
Attention-deficit/hyperactivity disorder (ADHD) is widely regarded as a neurodevelopmental disorder associated with
significant distress throughout the lifespan.> ADHD often begins in childhood and is manifested as age-inappropriate
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inattention, motor hyperactivity, and impulsivity.® It is also known that the majority of children with ADHD experience
motor skill problems.” A recent study has shown that most children with ADHD still have residual symptoms in
adulthood.® Compared with healthy adults, adult ADHD has shown obvious deficiencies in many aspects such as
organization, time management, activation work, as well as maintaining attention.”'® It has also been suggested that
adults with ADHD still underestimate the impact of ADHD symptoms, because they may have used compensatory
strategies to overcome the negative influences of ADHD on daily life.!" In addition, some studies believed that with age
increase, hyperactivity symptoms gradually internalized, and inattention may be masked by compensatory behaviors.
Therefore, the fully developed compensatory behaviors of ADHD patients at an early stage may also contribute to the
delay in diagnosis.'?

ADHD compensatory behaviors refers to environmental modifications and/or behavioral strategies used to overcome
impairment associated with core symptoms.'® Previous studies have suggested that compensatory behaviors in indivi-
duals with ADHD were often used to compensate for inattention symptoms, while hyperactive/impulsivity symptoms
may have a certain compensatory effect, aiding in the regulation of attention ability.'* ' In a qualitative study, Kysow
et al found that most ADHD participants used at least one compensatory behavior, but some subjects did not adhere to it
or found the strategy ineffective. More specifically, organizational strategies were identified as the most likely compen-
satory behaviors to either fail or not be adhered to."> Another qualitative study also found that organizational behaviors
were adults’ most common compensatory behaviors prior to an ADHD diagnosis, including structured lists, reminder
software, and secretary, which usually were applied to daily life and the workplace.'® This study also mentioned that
compensatory social behaviors were manifested as deliberately arriving at the agreed place in advance and avoiding
explicit commitments to others. On one hand, research has suggested that employing compensatory behaviors could
assist ADHD patients in better gaining control over their lives. This was because ADHD patients often exhibited
forgetfulness, procrastination, and disorganization, and implementing compensatory behaviors tailored to address these
issues could help reduce anxiety and enhance productivity.'” On the other hand, some studies have found that certain
ADHD patients described compensatory behaviors as “energy-consuming”, indicating that for some ADHD patients,
these effortful strategies may lead to frustration and even exhaustion.'® Therefore, the impact of ADHD compensatory
behaviors on individuals’ lives remains inconclusive for now.

Furthermore, regarding the impact of gender on compensatory behaviors, previous research findings have been
inconsistent. Some studies did not find differences in the use of compensatory behavior between different genders, but
other studies believed that females with ADHD may be more adept at using compensatory behaviors, which may
contribute to the underdiagnosis of female patients in clinical settings.'>'? In addition, it has been suggested that
medication, as a treatment method with positive effects on the functioning of patients with ADHD, may help to reduce
the use of compensatory behaviors, because medication may make it less urgent for ADHD patients to develop
compensatory strategies.'®**?! To date, there has been no research investigating the influence of comorbidities on
compensatory behaviors in individuals diagnosed with ADHD. Since neurocognitive impairment is one of the core
features of many mental disorders, whether the comorbidities of other mental disorders have a significant impact on
compensatory behavior is also a direction that can be explored in the future. >

Currently, the research on compensatory behavior is still limited by the lack of assessment tools. In previous studies,
spontaneous reports and open questions were used to collect and classify compensatory behaviors.'*'® However, such
qualitative studies cannot fully reflect the compensatory behaviors of ADHD patients and are not conducive to further
academic research and communication. In 2019, in order to measure the compensatory behaviors in adult ADHD,
Castagna et al developed then validated the Compensatory ADHD Behaviors Scale (CABS) in the USA.** Currently,
there are no studies validating the reliability and validity of the CABS scale in other countries. The CABS contained
a variety of organizational planning and behavioral management methods, which could be divided into two major
modules. One module measured usefulness, that was, whether to use a particular compensatory behavior, and the other
module measured effectiveness, that was, whether a particular compensation behavior was effective. The reliability and
validity of the CABS were verified in the study, and exploratory factor analysis (EFA) was used to extract two factors,
named present-oriented and future-oriented. Using the factor structure described, internal consistency with Cronbach’s
alpha of the use/effectiveness of the CABS ranged from 0.81 to 0.87. And the study also found that present-oriented, but
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not future-oriented, compensatory behaviors were associated with ADHD symptoms, executive function (EF) deficits,
and total functional impairment.**

Although there is a pressing need for clinical and scientific research, there is still a lack of a self-report scale to
evaluate compensatory behavior in ADHD population. The CABS is a convenient, non time-consuming, self-rated
compensatory behavior scale. The primary objective of this study was to translate the CABS into Chinese, validate its
reliability and validity within the Chinese population, and subsequently investigate the ecological characteristics of adults
with ADHD using the CABS for the first time in China.

It should be noted that when validating the CABS, the influence of each country’s ADHD characteristics should also
be considered. According to previous studies, the prevalence of adult ADHD in the United States was approximately
2.5%-4.4%.%> While there is currently no multicenter, unified standard epidemiological survey of adult ADHD in China,
the latest research found that the prevalence of adult ADHD in China was around 3%.°° Based on these results, we
cautiously believed that the prevalence of ADHD in the two countries was similar for the time being, although this
conclusion still requires further confirmation in the future. Additionally, the clinical characteristics of adult ADHD
appeared to be similar in both countries.>>**® Therefore, it suggested that the ADHD characteristics arising from different
countries may have a relatively minor impact on the validation of CABS reliability and validity. However, it cannot be
denied that cultural differences, such as language expression, may affect the interpretation and application of the scale.?’
This factor should be carefully evaluated during the translation and cross-cultural adaptation of the scale.

Materials and Methods

Procedures
This study was approved by the Ethics Committee of the Peking University Sixth Hospital (protocol code: 2022-39), and
all participants signed an informed consent form. And all methods were performed in accordance with the relevant
guidelines and regulations or declaration of Helsinki.

The introduction of the CABS involved translation and cross-cultural adaptation, with specific steps outlined in the
Supplementary Materials. Through the above steps, the Chinese version of the CABS was formed.

All participants (n = 306) were required to complete the CABS and then were randomly divided into two groups. One
part (n = 153) was analyzed for EFA, and the other (n = 153) was for confirmatory factor analysis (CFA). Besides, all
participants also completed other scales and tests: ADHD Rating Scale (ADHD-RS), Behavior Rating Inventory of
Executive Function-Adult Version (BRIEF-A), and Neuropsychological Assessment Battery: Mazes (Mazes). Part of the
participants (n = 40) in the ADHD group were asked to fill out the CABS again after a 2-week interval to measure test-
retest reliability.

Participants

The analysis included ADHD patients and healthy controls (HC) aged between 18 and 65 years. The ADHD patients
were recruited in the outpatient of Peking University Sixth Hospital. The HC were recruited through the online platform.
Specifically, this study utilized WeChat, a highly popular social application in China, for the recruitment of HC
participants.”® Participants in the ADHD group were assessed by a psychiatrist above the attending physician, met the
DSM-5 criteria for adult ADHD diagnosis, and excluded those with current severe suicidal thoughts/behaviors or
psychotic symptoms, those with current severe physical diseases, and those unable to cooperate with the study for
other reasons. It should be noted that participants in the ADHD group were allowed to have comorbidity. The study
screened a total of 238 subjects in the ADHD group, among whom 18 did not meet the ADHD diagnosis criteria, and 7
were unavailable to participate in the study. Eventually, the study included 213 ADHD subjects. Additionally, the
inclusion criteria of the HC group were as follows: (1) assessed by a psychiatrist above the attending physician to ensure
that there was no current or previous psychiatric disorder, (2) no family history of psychiatric disorder, and (3) no use of
psychiatric medications. Severe physical illness and inability to conduct the study were also excluded. The study
screened 98 subjects in the HC group, of whom 3 had a history of major depression disorder, and 2 were unable to
participate in the study. Ultimately, the study included 93 healthy subjects.
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Measures

Conners Adult ADHD Diagnostic Interview for DSM-IV (CAADID)

The semi-structured interview was a tool clinicians use to help diagnose ADHD based on DSM-IV diagnostic criteria. To
obtain DSM-5 diagnoses of ADHD, the age of onset was changed from before the age of 7 to before the age of 12, and
the number of symptoms required for an adult diagnosis was reduced from six to five in either inattention or
hyperactivity-impulsivity domain.”® Similar conversions have also been appeared in other studies as well.**~"

Structured Clinical Interview for DSM-IV Axis | Disorders (SCID-I)

SCID-I estimated the current and previous mental state based on the DSM-IV diagnostic criteria.*>

CABS

CABS was a self-rating scale to measure compensatory behaviors in ADHD patients divided into two subscales: use and
effectiveness. The compensatory behavior described in the subscale was a one-to-one correspondence, such as “I check
things I have done to make sure I did not make a mistake (the use subscale)”, which corresponded to “Checking things
helps me avoid making mistakes (the effectiveness subscale)”. The use subscale mainly assessed how often subjects used
organize, plan, and manage behaviors, such as the use of calendars, schedules, or to-do lists in daily life and work tasks.
The effectiveness subscale mainly assessed the degree to which subjects benefit from the compensatory behaviors
described in the use subscale.

There were 28 items on the scale, and each subscale had 14 items. Each item was scored on a 5-point scale (0 point
for “not at all” to 4 points for “often”). The score of use subscale was the sum of the first 14 items of the CABS, the score
of effectiveness subscale was the sum of the last 14 items of the CABS, and the score of CABS was the sum of all items.
CABS did not score in reverse. Higher scores indicated more use of compensatory behavior or more effective.?*

ADHD-RS
ADHD-RS was a self-rating scale that could describe ADHD symptoms. Inattention, hyperactivity/impulsivity, and total
scores were calculated using a 4-point Likert scale. The higher the score, the more severe the symptoms.*?

BRIEF-A

BRIEF-A was composed of 75 questions classified under two indexes: behavioral regulation index (BRI) and metacogni-
tion index (MI). BRI included Inhibit, Shift, Emotional Control, and Self-Monitor. MI included Initiate, Working
Memory, Plan/Organize, Organization of Materials, and Task Monitor. The higher the score, the more severe the EF
impairment.>* Two factors of Plan/Organize (PO) and Organization of Materials (OM) were used in this study.

Mazes
The Mazes was a neurocognitive test that measured reasoning and problem-solving. The score was calculated by the
completion time, and the higher the score, the better the problem-solving ability.*

Data Analysis

Continuous variables were expressed through mean (standard deviation) and categorical variables as percentages. All
statistical results were tested by a two-sided test (a = 0.05). Data were analyzed using SPSS Statistics (version 25; IBM)
and SPSS Amos (version 25.0; IBM).

Content Validity

In the cross-cultural adaptation of the scale, the final Chinese version of CABS was estimated by the six experts of the
expert committee to measure the content validity. The content validity index (CVI) was calculated on a 4-point scale (1:
very irrelevant; 4: very relevant) to reflect whether the scale items reflected the measured concepts and whether they were
readable.*® CVI included item-level content validity (I-CVI) and average scale-level content validity (S-CVI/Ave). When
there were more than six experts, the I-CVI should be > 0.78, considered a good I-CVI. The S-CVI/Ave should be > 0.90
to be considered a good S-CVI.*’
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Construct Validity

Data were randomly divided into two groups using random numbers generators of SPSS, one for EFA and the other for
CFA. Because of the one-to-one correspondence between the use and effectiveness of CABS, this study, like
Dr. P. Castagna’s study, analyzed the use and effectiveness scales in parallel.**

If the Kaiser-Meyer-Olkin (KMO) test result was greater than 0.60 and Bartlett’s sphericity test result was smaller
than 0.05, the data was suitable for EFA.*®* *° EFA was run using principal components analysis (PCA), parallel analysis
(PA), and oblique Promax rotation.*' Items were selected based on a factor loading of 0.40 or higher.*?

By constructing Structural Equation Model, CFA was performed to validate the factor structure of the CABS using
maximum likelihood estimation. We calculated a sort of indices to evaluate model fit for the models, including Chi-
square () and degrees of freedom (df), the root mean square error of approximation (RMSEA), the standardized root
mean squared residual (SRMR), the comparative fit index (CFI), and the Tucker—Lewis index (TLI). Commonly applied
guidelines for adequate model fit suggested: ¥*/df < 3; RMSEA, SRMR < 0.08; and CFI, TLI > 0.90.*** Moreover,

modification indices (MI) were examined to determine opportunities to improve model fit if it was not ideal.*®

Criterion Validity

Spearman correlation analysis was employed for variables with skewed distributions to evaluate criterion validity.
Covariates controlled during the correlation analysis included group (ADHD group and HC group), gender, age, years
of education, comorbidity, medication status, and ADHD subtype. The results underwent Bonferroni multiple compar-
isons correction with a significance threshold set at p,q; = 0.05 to control for the potential issue of multiple comparisons,
ensuring a more stringent criterion for statistical significance. Analysis of variance (ANOVA) was conducted to
investigate the discriminative ability of the CABS scale. Gender- and age-matched ADHD and HC groups were selected,
and gender, age, and years of education were controlled as covariates.

Internal Consistency Reliability
The internal consistency reliability of the CABS was confirmed by Cronbach alpha coefficient. If Cronbach’s o
coefficient was equal to or greater than 0.70, it indicated acceptably.*®

Test-Retest Reliability

Test-retest reliability (2-week interval) was represented using intraclass correlation coefficient (ICC) for a subset of the
ADHD group. ICC could be interpreted according to the following guidelines: < 0.50, poor reliability; 0.50-0.75,
moderate reliability; 0.75-0.90, substantial reliability; > 0.90, excellent reliability.*’

Ecological Characteristic Analysis
ANOVA was employed to compare ADHD subgroups based on gender, ADHD subtype, comorbidities, and medication
status, while controlling for demographic variables as covariates.

Results

Sociodemographic Characteristics

The participants in this study were 306 adults, 213 (69.61%) with ADHD, and 93 (30.39%) HC. The mean age was 26.43
years (SD = 5.32), with 46.08% males. The average number of years of education was 16.83 years (SD = 2.61). The
results were shown in Table 1.

In ADHD group, the mean age was 27.06 years (SD = 6.01), with 47.42% males. The average number of years of
education was 16.30 years (SD = 2.60). 117 (54.93%) participants were diagnosed with the inattentive type of ADHD
(ADHD-I), and the rest were diagnosed with the combined type (ADHD-C). 56.34% of patients never had pharma-
cotherapy. 140 (65.73%) participants shared at least one other mental illness, with major depressive disorder (43.19%)
being the most common. The detailed results were illustrated in Table 2.
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Content Validity
For all items, the I-CVI ranged from 0.83 to 1.00. The S-CVI/Ave was 0.98. The above two indicators indicated that

Table | The Sociodemographic Characteristics

of the Sample Population (n = 306)

Frequency (%)
ADHD 213 (69.61)
HC 93 (30.39)
Gender (Male) 141 (46.08)
Mean (Standard Deviation)
Mean age 2643 (5.32)
Education (years) 16.83 (2.61)

Abbreviations: ADHD, attention-deficit/hyperactivity disor-

der; HC, healthy controls.

Table 2 The Sociodemographic Characteristics of the ADHD

Group (n = 213)

Frequency (%)

Gender (Male)
ADHD type
ADHD-I
ADHD-C
Comorbidity
Without comorbidity
With comorbidity
Major depressive disorder
Bipolar disorder
Dysthymia
Anxiety disorders
Generalized anxiety disorder
Social anxiety disorder
Specific phobia
Panic disorder
Agoraphobia
Unspecified anxiety disorder
Obsessive-compulsive disorder
Eating disorder
Alcohol-related disorders
Using medication
Yes
No

Mean age

Education (years)

101 (47.42)

117 (54.93)
96 (45.07)

73 (34.27)
140 (65.73)
92 (43.19)
28 (13.15)
8 (3.76)

5 (7.04)
24 (11.27)
12 (5.63)
Il (5.16)
2 (0.94)

6 (2.82)
20 (9.39)
Il (5.16)
7 (3.29)

93 (43.66)

120 (56.34)

Mean (Standard Deviation)
27.06 (6.01)

16.30 (2.60)

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; ADHD-I, inattentive
type of ADHD; ADHD-C, combined type of ADHD.

CABS had good content validity.

Construct Validity

EFA

For the use subscale of CABS, the Bartlett test of sphericity was significant (x*(91) = 1006.557; p < 0.001), and the KMO
index was 0.83, indicating the suitability of the data for EFA. The first three eigenvalues in the use subscale of the CABS
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were 5.32, 2.06, and 1.26. The first three eigenvalues in the parallel analysis were 1.55, 1.41 and 1.31, suggesting we could
extract two factors for the use of CABS. Item 9 was deleted due to low loading since loading was —0.02 and 0.16,
respectively. After Item 9 was eliminated, the Bartlett test of sphericity was still significant (x*(78) = 969.342; p < 0.001),
and the KMO index was 0.84. In combination with the naming method of Castagna’s study, factor 1 was defined as present-
oriented, and factor 2 as future-oriented. Factor loadings of the EFA with the use of CABS were described in Table 3.

For the effectiveness subscale of CABS, the Bartlett test of sphericity was significant (x*(91) = 1129.558; p < 0.001),
and the KMO index was 0.85, indicating the suitability of the data for EFA. The first three eigenvalues in the
effectiveness subscale of the CABS were 5.97, 1.68, and 1.14. The first three eigenvalues in the parallel analysis were
1.55, 1.41, and 1.31, suggesting we could extract two factors for the effectiveness of CABS. Item 9b was deleted due to
low loading since loading was 0.19 and 0.24, respectively. After Item 9b was eliminated, the Bartlett test of sphericity
was still significant (x*(78) = 1090.328; p < 0.001), and the KMO index was 0.85. This subscale’s factor structure
directly paralleled the CABS use section. Factor 1 was defined as future-oriented, and factor 2 as present-oriented. Factor
loadings of the EFA with the effectiveness of CABS were shown in Table 4.

CFA

For the use and effectiveness subscale of CABS, CFA was performed for 13 items under the two factors identified by
preliminary EFA, separately (Figure 1). Table 5 displayed the CFA model fit indices in each subscale before and after
modification.

Criterion Validity
The correlation results among CABS and criterion tools were presented in Table 6. The findings revealed significant
correlations between CABS and ADHD-RS inattention subscale (r = —0.24 to —0.11, p,g; < 0.001), as well as BRIEF-A PO
(r=-0.36 t0 —0.18, p,q; < 0.001), BRIEF-A OM (r = —0.50 to —0.20, p,q; < 0.001), and Mazes (r = —0.09 to 0.08, p,4; < 0.05).
We utilized age- and gender-matched ADHD patients (n = 90) and HC (n = 90) for disease discriminant analysis, as
shown in Table 7. The ADHD group had significantly lower scores in all subscores in CABS than HC group (present-
oriented use: F'= 83.200, p < 0.001; future-oriented use: F = 7.119, p = 0.008; present-oriented effectiveness: F'=59.333,
p < 0.001; future-oriented effectiveness: /' = 11.166, p = 0.001).

Table 3 Factor Loadings of the EFA with the Use Subscale of

CABS (n = 153)

Item Number Factor
Factor | Factor 2
(Present-Oriented) | (Future-Oriented)

| 0.659 —-0.037

2 0.728 0.047

3 0.833 —0.061

4 0.788 —-0.029

5 0.039 0.805

6 0.025 0.846

7 -0.117 0914

8 0.064 0.836

10 0.654 0.100

I —0.092 0.670

12 0.175 0.536

13 0.556 0.112

14 0.772 —-0.076

Abbreviations: EFA, Exploratory factor analysis; CABS, Compensatory ADHD
Behaviors Scale.
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Table 4 Factor Loadings of the EFA with the Effectiveness
Subscale of CABS (n = 153)

Item Number Factor
Factor | Factor 2
(Present-Oriented) | (Future-Oriented)

Ib 0.490 0.253

2b 0.648 0.090

3b 0.889 —-0.193

4b 0910 —0.159

5b —-0.073 0.850

6b —0.086 0.892

7b —0.139 0917

8b 0.047 0.832

10b 0.509 0.301

I1b 0.240 0.533

12b 0.303 0.538

13b 0.544 0.165

14b 0.685 —0.006

Abbreviations: EFA, Exploratory factor analysis; CABS, Compensatory ADHD
Behaviors Scale.

Internal Consistency Reliability

The value of Cronbach’s alpha was 0.85 for the present-oriented use subscale of CABS. For the future-oriented
use, present-oriented, and future-oriented effectiveness subscale, Cronbach’s alpha was 0.86, 0.85, and 0.87
successively.

Present- 0.62 Present-
) iented -0.36
oriented oriente @
0.6 130_+—(s0)
&)
EXSC
5b
s -
o (9
Future- Future- 0.7 @
oriented oriented 0.72 m @
0.45 Q.56 0.36
0.6 11b_e—(e12
12b @
A B
Figure | (A) The structural equation model of the use subscale of CABS; (B) The structural equation model of the effectiveness subscale of CABS.
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Table 5 Model Fit Indices of the CFA Before and After Modification

(n=153)
Models ledf RMSEA | SRMR | CFI TLI
Use subscale
Before modification | 2.850 | 0.110 0.082 0.874 0.846
After modification 1.925 | 0.078 0.072 0.939 0.923
Effectiveness subscale
Before modification | 4.040 | 0.141 0.082 0.825 0.787
After modification 2.229 | 0.090 0.061 0.934 0914

Abbreviations: CFA, Confirmatory factor analysis; y*/df, Chi-square/Degrees of freedom;
RMSEA, Root mean square error of approximation; SRMR, Standardized root mean squared
residual; CFl, Comparative fit index; TLI, Tucker—Lewis index.

Table 6 Results of Criterion Validity (n = 306)

Present- Future-Oriented | Present-Oriented Future-Oriented
Oriented Use Use Effectiveness Effectiveness
ADHD-RS inattention score —0.24%k* —0.8%¥* —0. | ¥ —0. | 3%#*
ADHD-RS hyperactivity/ impulse score | —0.00 —0.05 —0.01 —0.02
ADHD-RS total score —0. 7%+ —0. | | —0.08* —0.09%**
BRIEF-A PO —0.36%** —0.2 | Fk* —0.9%k* —0.8%¥*
BRIEF-A OM —0.50%** —0.28%** —0.30%** —0.20%#*
Mazes —-0.00 0.08** —0.09** —-0.07*

Notes: *p.g < 0.05; *p,gq < 0.01; #*p_y < 0.001; Controlling for group, gender, age, years of education, comorbidity, medication status, and ADHD

subtype during the analysis.

Abbreviations: ADHD-RS, ADHD Rating Scale; BRIEF-A, Behavior Rating Inventory of Executive Function-Adult Version; PO, Plan/Organize; OM,
Organization of Materials; Mazes, Neuropsychological Assessment Battery: Maze.

Table 7 Results of Discriminative Ability
ADHD Group HC Group | y%tvalue | p value
(n=90) (n=90)
Male [n (%)] 40 (44.44) 39 (43.33) 0.023 0.881
Mean age (years) 25.11 (1.80) 24.73 (2.42) 1.118 0.237
Education (years) 16.88 (2.30) 17.99 (2.18) | —3.325 0.001*
CABS
Present-oriented use 11.57 (5.99) 19.50 (4.37) 83.200" < 0.00 | ***
Future-oriented use 10.57 (6.02) 13.20 (4.65) 7.119" 0.008**
Present-oriented effectiveness 13.23 (6.56) 20.67 (4.83) 59.333" < 0.00|***
Future-oriented effectiveness 12.04 (6.51) 15.82 (5.28) 11.166" 0.001**

Notes: "F value; **p < 0.01; **p < 0.001; Controlling for gender, age, and years of education during the analysis.
Abbreviations: ADHD, attention-deficit/hyperactivity disorder; HC, healthy controls; CABS, Compensatory ADHD

Behaviors Scale.

Test-Retest Reliability

The test-retest analysis was performed for a group of 40 ADHD subjects (2-week interval). The value of ICC was 0.79
(» <0.001), 0.88 (p < 0.001), 0.67 (p < 0.001), and 0.59 (p < 0.001) for the present-oriented use, future-oriented use,
present-oriented effectiveness, and future-oriented effectiveness subscale of CABS.
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Ecological Characteristic of ADHD

In the ADHD group, there were no differences in CABS scores among subgroups based on gender, ADHD subtype, and
comorbidities. However, in the medication status subgroups, it was found that the medicated group had significantly
higher scores in the future-oriented effectiveness subscale compared to the non-medicated group (F = 6.106, p = 0.014).
See Tables S1-S4 for detailed results.

Discussion

This study introduced the CABS for the first time in China. The results revealed that the CABS demonstrated good reliability
and validity. Using this scale, it was observed that compensatory behaviors in adults with ADHD were significantly lower
compared to the healthy population. Unfortunately, previous studies have not explored the relationship between compensatory
behaviors in ADHD patients and healthy individuals. However, in the study by Castagna et al, they found that individuals who
did not self-report ADHD diagnosis had higher CABS scores compared to those who self-reported ADHD diagnosis, except
for the future-oriented use subscale.>* Although this study provided some insights, the characteristics of the participants
differed from those in our study, so the results could only be considered as a reference. Therefore, further research is needed to
validate the relationship between ADHD and compensatory behaviors in healthy individuals.

To the best of our knowledge, CABS had not been introduced to other countries. This study, which investigated the
reliability and validity of the Chinese version of CABS, was the first attempt to translate CABS into another language.
This also suggested that future research might be needed to further explore the applicability and stability of CABS in
different cultural contexts.

This study not only included individuals diagnosed with ADHD but also incorporated healthy adults, based on the
following considerations: (1) The content measured by the CABS covered the organizational and management skills of
tasks or activities in daily life, which were common among healthy people and widely applied by the general public.
Therefore, the content evaluated by the CABS was widely applicable, though there may be quantitative differences
among different groups. From the perspective of measurement content, the scale was suitable not only for ADHD
patients but also for testing in healthy participants. (2) The reliability of the scale aimed to measure the stability of the
results obtained by the scale, and the validity of the scale aimed to measure the extent to which the scale accurately
assessed a specific trait.*® In other words, the focus of reliability and validity studies was mainly on the internal structure
of the scale and the consistency of measurement results at different times, and the inclusion of different groups had
minimal impact on the aforementioned analyses.

Content Validity

Based on the results evaluated by six experts in the expert committee, the content validity was considerable both at the
scale level and item level. Regrettably, Castagna et al did not investigate the content validity of the CABS.** Therefore,
this study was the first to explore the content validity of CABS. However, in light of this, additional research is warranted
to further validate the content validity in the future.

Construct Validity

In both EFA and CFA, this study separately investigated the usefulness and effectiveness subscales of the CABS. This
approach was motivated by the item design of the CABS, where each item in the use and effectiveness subscale exhibited
complete consistency and correspondence. Given the one-to-one correspondence between the use and effectiveness of
CABS, our study, similar to Dr. P. Castagna’s original research,24 analyzed these scales in parallel, treating them as
distinct measures assessing different aspects of the same behavior (utilization and helpfulness). This paper aimed to
explore the underlying factors of compensatory behaviors, and conducting EFA/CFA on both measures would not
provide insights into this question; hence, we deemed shared variance inappropriate. To validate our assumption, we
combined the two subscales for EFA, employing the same analysis method as in this study. The results, presented in
Table S5, indicated high multicollinearity among corresponding items of the two subscales, and the combined results
were less than ideal. Consequently, we refrained from further analyzing the CFA data under this outcome. The approach

taken in studying the Liebowitz Social Anxiety Scale (LSAS) and the Family Environment Scale (FES) was similar.**~"
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Regarding EFA results, we deleted item 9, “I ask my friends or family to remind me of important tasks or activities
that I have”, from the use subscale of the CABS. The items “I ask my friends or family to remind me of important tasks
or activities that I have, which helps me” was deleted from the effectiveness subscale. Asking people around to remind
you to do something was deleted in terms of use and effectiveness subscale, which may be related to cultural differences
in help-seeking behaviors.?” In general, our study’s EFA revealed a two-factor model (future-oriented and present-
oriented), consistent with the original study.**

In addition to validating the scale by EFA, we also conducted CFA using random samples from the collected data.
Based on our EFA results, the results of CFA showed good fitness for the factor structural model of the CABS, which
confirmed its construct validity. However, it should be noted that this study used MI to improve the model fit. For the
modified items, the fitted paths were reasonable in terms of content, but the model derived only according to the
characteristics of the data set in this study may have certain limitations in generalizing to broader populations. Further
research is needed in the future to validate these findings across diverse populations.

Criterion Validity

Subsequently, in the criterion validity of CABS, we found a significant negative association between ADHD compensa-
tory behavior and inattention symptoms, rather than hyperactivity/impulsivity symptoms. The original study also
acknowledged the association between compensatory behaviors and ADHD symptoms. Unfortunately, the original
research did not further differentiate ADHD symptoms into inattention and hyperactivity/impulsivity symptoms.>* This
may mean that people with ADHD could better compensate for attention deficits if they successfully use organization
strategies, which was consistent with one hypothesis that may lead to a delayed diagnosis of ADHD.'*>?

In addition, the more compensatory behaviors were observed, the stronger the scale-based organizational and planning
abilities, consistent with the findings of the original study.>* This study also employed operational tests for EF assessment,
but the results revealed relatively small correlation coefficients. Therefore, caution is warranted in interpreting these
findings. However, differences between scale-based and performance-based EF assessment tools have been reported in
previous studies, confirming that the scale- and performance-based tools may evaluate EF based on separate but associated
mental structures.>>>* Specifically, performance-based measures indicated the algorithmic mind, and rating measures
indicated the reflective mind, supplying different types of information for clinical assessment.’®> As shown in self-
administered questionnaires, attention-executive deficits may not be as severe in neuropsychological tests. ®’

Nearly half (43.7%) of the ADHD subjects in our study were on pharmacotherapy. As it has been widely recognized,
ADHD medication could significantly improve the core symptoms and executive dysfunction.’®®" However, the
relationship between compensatory behavior and medication was still inconclusive. Despite controlling for medication
status as a covariate in the criterion validity correlation analysis, the results may still have been influenced to some
extent. On the one hand, studies have also found that stimulants significantly improve patients’ organization, time
management, and planning. These improvements were associated with a significant reduction in ADHD symptoms.®' On
the other hand, previous studies have suggested that medication may help reduce effort-related compensatory strategies
since ADHD participants believed they wasted less time and did not need to invest extra effort to get things done.'® The
above inconsistent conclusions may affect the results of CABS criterion validity. Therefore, the ADHD group was
divided into medication and non-medication subgroups, and the criterion validity of CABS in the two subgroups was
analyzed specifically (see Tables S6 and S7 for the results). The results showed that although the correlations of the
CABS and other indicators were less evident than the total sample (n = 306), compensatory behavior was still
significantly negatively correlated with ADHD symptoms and executive dysfunction. This correlation trend was
consistent with the total sample results, which means our study’s criterion validity outcomes should be credible.

In addition, the compensatory behaviors of different groups in our sample were compared to verify the disease
differentiation of CABS. The results indicated that CABS could significantly distinguish HC from ADHD populations
(p < 0.001). That was, the compensatory behavior of adults with ADHD was considerably less than that of healthy
population. However, above conclusion was only preliminary conjectures based on the study with a small sample, which
needed to be confirmed in future investigations.
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Reliability

We explored the reliability of the CABS from internal consistency (Cronbach’s alpha: 0.85—0.87), which showed CABS
exhibited acceptable internal consistency reliability. In terms of test-retest reliability, the use subscale of CABS
demonstrated a substantial level of reliability (ICC: 0.79-0.88), while the effectiveness subscale showed a moderate
level of reliability (ICC: 0.59-0.67). This result indicated that the test-retest reliability of the CABS scale was moderate
to substantial, but also suggested that the test-retest reliability of the effectiveness subscale was lower compared to the
use subscale. The discrepancy in test-retest reliability may be attributed to the characteristics of the sample used for
retesting. Further research is needed to validate the findings of this study.

Ecological Characteristic of ADHD

The analysis of ADHD subgroups revealed that gender, ADHD subtype, and comorbidities had no significant impact on
compensatory behaviors in adults with ADHD. Given the limited research on the compensatory behaviors in adults with ADHD,
further validation of these results is needed in the future studies. A single qualitative study found no significant gender differences
in the use of compensatory behaviors, supporting our findings."? In this study, only ADHD-I and ADHD-C patients were
recruited, and no significant differences in compensatory behavior were found between the two subgroups. This result may
indirectly suggest a less pronounced association between compensatory behaviors and hyperactive/impulsive symptoms.
However, it is crucial to note that this is a speculative interpretation. To further clarify our hypothesis, future research could
include participants diagnosed with hyperactive/impulsive type of ADHD (ADHD-HI) for further investigation.

The results of comorbidities in subgroups could be understood from the following perspective: there is considerable
neurocognitive heterogeneity in mental disorders,®> and the CABS scale only covers compensatory behaviors related to
organization and planning. Therefore, the CABS may not be able to assess compensation underlying all mental disorders.
Additionally, this study did not thoroughly assess the characteristics of comorbidities (duration of disease, use of
comorbidity-related drugs, overall functional impairment, etc.), which could potentially impact the accuracy of the results.

The only influential factor was medication, demonstrating a positive effect on compensatory behaviors. Specifically,
medication did not increase the use of compensatory behaviors, but enhanced the effectiveness of compensatory
behaviors. The conclusion came as a surprise to us, and it was contrary to previous findings that suggested medication
might help reduce compensatory behaviors in individuals with ADHD.'®*® This study emphasized that medication
played a positive role in the effectiveness of implementing compensatory behaviors in ADHD patients, rather than
focusing on the quantity of behaviors, providing a new perspective on the mechanisms of pharmacotherapy. However, it
should be noted that this study served as an initial exploration; subsequent research with more rigorous design is needed
to confirm the findings of this study.

Strengths and Limitations

The study has several strengths. First, it was the first time introducing the measurement tool of compensatory behavior in
China. We verified its reliability and validity in the Chinese population, providing a scientific instrument for future
research on compensatory behavior in China. Second, we conducted both EFA and CFA, which made a relatively
complete exploration of the construct validity of CABS. Third, we explored for the first time the ecological character-
istics of compensatory behavior in adults with ADHD.

There are several limitations to the current study. Firstly, the age of the sample population tended to be younger (Mpqe
= 26.43 years, SD = 5.32) than the original study (Mage = 36.83 years, SD = 11.57).* Future studies should consider
including participants from a wider age range to improve the representativeness of the sample. Secondly, ADHD patients
in this study were only recruited from Peking University Sixth Hospital. Although outpatients may come from various
regions across the country, detailed information on the participant’s places of residence was not collected. Therefore,
there may be a certain degree of selection bias in the recruitment of subjects in this study. Similarly, the recruitment of
HC also faced the same issue, with the recruitment centering in Beijing. In the future, on one hand, consideration could
be given to conducting multicenter studies to comprehensively include ADHD and HC populations from different
regions, thereby improving the representativeness of samples and the credibility and generalizability of the research
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results. On the other hand, attention should be paid to collecting more detailed demographic characteristics of
participants, such as long-term residence, to facilitate subsequent more detailed statistical analysis. Thirdly, the study
did not include individuals with ADHD-HI. A previous review indicated that ADHD-I was the most common type of
adult ADHD, followed by ADHD-HI and ADHD-C,*® which may reflect the possible selection bias in the recruitment of
subjects for this study, and also limit the generalization of the conclusions of this study. Therefore, it is necessary to
ensure that the samples cover a wider range of clinical characteristics in future studies to improve the representativeness
of the samples. Fourthly, although we used indicators such as ADHD symptoms and executive dysfunction (Plan/
Organize and Organization of Materials) as the scale’s criterion validity, it is better to use the gold standard with the same
structure as CABS to test the criterion validity.®* Unfortunately, no such tools are available in China for the time being.
Last but not least, in the criterion validity, except for one neuropsychological test of EF, other evaluation indicators were
self-rating scales, which lacked objective evaluation tools. Future studies may consider including the other-rating tool to
provide a more objective and comprehensive assessment of study. Such methodological improvements can not only
enhance the reliability of the results, but also provide more detailed insights into the findings.

Conclusion

The Chinese version of CABS proved good validity and reliability in this study and demonstrated to be a valid tool for
assessing compensatory behaviors in Chinese adults. With the CABS, we can better measure the compensatory ability of
adult ADHD in an easy and time-efficient manner and have more opportunity to explore the relationships between
compensatory behaviors and ADHD symptoms, as well as daily functioning of ADHD. At the same time, it also provides
us with the possibility to explore the potential mechanism of ADHD compensatory behavior. Furthermore, we also found
that medication positively influenced the effectiveness of compensatory behaviors. This suggests a potential relationship
between medication treatment and compensatory behaviors, which needs further exploration in future research.

Data Sharing Statement

The data in this study are available from the corresponding authors upon reasonable request.

Ethics Approval and Informed Consent
The study was conducted in accordance with the Declaration of Helsinki, and approved by the Ethics Committee of the
Peking University Sixth Hospital (protocol code: 2022-39).

Consent for Publication
All authors have approved the details of the manuscript to be published, and all authors providing consent have reviewed
the article contents to be published.

Informed Consent Statement
Informed consent was obtained from all subjects involved in the study.

Acknowledgments
We thank Peter J. Castagna for his significant assistance in translating the scale and revising the article.

Author Contributions
All authors made a significant contribution to the work reported, whether that is in the conception, study design,

execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically
reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article
has been submitted; and agree to be accountable for all aspects of the work.

Neuropsychiatric Disease and Treatment 2024:20 hetps: 1037

Dove:


https://www.dovepress.com
https://www.dovepress.com

Zhang et al Dove

Funding

This research was funded by the Capital’s Funds for Health Improvement and Research (CFH: 2024-2-4114; CFH: 2022-
2-4114), Beijing Municipal Science & Technology Commission No. Z221100007422048, and Beijing Municipal Health
Commission Research Ward Programme (3rd batch).

Disclosure
The authors report no conflicts of interest in this work.

References

—_

o0

16.

17.
18.

20.

21.

22.

23.

24.

25.

26.

217.

. Livingston LA, Kumarendran SM, Shah P. Definition: compensation. Cortex. 2021;134:365. doi:10.1016/j.cortex.2020.11.002
. Livingston LA, Happe F. Conceptualising compensation in neurodevelopmental disorders: reflections from autism spectrum disorder. Neurosci

Biobehav Rev. 2017;80:729-742. doi:10.1016/j.neubiorev.2017.06.005

. Frith U. Emanuel Miller lecture: confusions and controversies about Asperger Syndrome. J Child Psychol Psychiatry. 2004;45(4):672—686.

doi:10.1111/7.1469-7610.2004.00262.x

.Backman L, Dixon RA. Psychological compensation - a theoretical framework. Psychol Bull. 1992;112(2):259-283. doi:10.1037/0033-

2909.112.2.259

. Leffa DT, Caye A, Rohde LA. ADHD in Children and Adults: diagnosis and Prognosis. Curr Top Behav Neurosci. 2022;57:1-18. doi:10.1007/

7854 2022 329

. Banaschewski T, Haege A, Hohmann S, Mechler K. Perspectives on ADHD in children and adolescents as a social construct amidst rising

prevalence of diagnosis and medication use. Front Psychiatry. 2024;14:1289157. doi:10.3389/fpsyt.2023.1289157

. Demircioglu A, Atasavun Uysal S, Sanli Dumankaya BB, et al. Do children with attention deficit and hyperactivity disorder present with different

spatio-temporal gait parameters? An evaluation of the relationship between gait and gross motor skills. Alpha Psychiatry. 2023;24(1):1-7.
doi:10.5152/alphapsychiatry.2023.22976

. Sibley MH, Arnold LE, Swanson JM, et al. Variable patterns of remission from ADHD in the multimodal treatment study of ADHD. Am

J Psychiatry. 2022;179(2):142—-151. doi:10.1176/appi.ajp.2021.21010032

. Brown TE, Romero B, Sarocco P, Atkins N, Schwartz EJ, Rhoten S. The patient perspective: unmet treatment needs in adults with attention-deficit/

hyperactivity disorder. Prim Care Companion CNS Disord. 2019;21(3). doi:10.4088/PCC.18m02397

. Lindvall MA, Holmqvist KL, Svedell LA, Philipson A, Cao Y, Msghina M. START - physical exercise and person-centred cognitive skills training

as treatment for adult ADHD: protocol for a randomized controlled trial. BMC Psychiatry. 2023;23(1). doi:10.1186/s12888-023-05181-1

. Asherson P, Akehurst R, Kooij JJ, et al. Under diagnosis of adult ADHD: cultural influences and societal burden. J Atten Disord. 2012;16(5

Suppl):20S—-38S. doi:10.1177/1087054711435360

. Weibel S, Menard O, lonita A, et al. Practical considerations for the evaluation and management of Attention Deficit Hyperactivity Disorder

(ADHD) in adults. Encephale-Revue De Psychiatrie Clinique Biologique Et Therapeutique. 2020;46(1):30—40. doi:10.1016/j.encep.2019.06.005

. Kysow K, Park J, Johnston C. The use of compensatory strategies in adults with ADHD symptoms. Atten Defic Hyperact Disord. 2017;9(2):73-88.

doi:10.1007/512402-016-0205-6

. Rommelse N, van der Kruijs M, Damhuis J, et al. An evidenced-based perspective on the validity of attention-deficit/hyperactivity disorder in the

context of high intelligence. Neurosci Biobehav Rev. 2016;71:21-47. doi:10.1016/j.neubiorev.2016.08.032

. Sarver DE, Rapport MD, Kofler MJ, Raiker JS, Friedman LM. Hyperactivity in Attention-Deficit/Hyperactivity Disorder (ADHD): impairing

deficit or compensatory behavior? J Abnorm Child Psychol. 2015;43(7):1219-1232. doi:10.1007/s10802-015-0011-1

Canela C, Buadze A, Dube A, Eich D, Liebrenz M, Chao L. Skills and compensation strategies in adult ADHD - A qualitative study. PLoS One.
2017;12(9):e0184964. doi:10.1371/journal.pone.0184964

Murphy K. Psychosocial treatments for ADHD in teens and adults: a practice-friendly review. J Clin Psychol. 2005;61(5):607—619. doi:10.1002/jclp.20123
Palmini A. Professionally successful adults with attention-deficit/hyperactivity disorder (ADHD): compensation strategies and subjective effects of
pharmacological treatment. Dement Neuropsychol. 2008;2(1):63—70. doi:10.1590/S1980-57642009DN20100013

. Hinshaw SP, Nguyen PT, O’Grady SM, Rosenthal EA. Annual Research Review: attention-deficit/hyperactivity disorder in girls and women:

underrepresentation, longitudinal processes, and key directions. J Child Psychol Psychiatr. 2022;63(4):484-496. doi:10.1111/jcpp.13480
Chandler ML. Psychotherapy for adult attention deficit/hyperactivity disorder: a comparison with cognitive behaviour therapy. J Psychiatr Ment
Health Nurs. 2013;20(9):814-820. doi:10.1111/jpm.12023

Tanir Y, Erbay MF, Ozkan S, Ozdemir R, Orengul AC. The effects of methylphenidate on ventricular repolarization parameters in children with
attention-deficit hyperactivity disorder. Alpha Psychiatry. 2023;24(5):174-179. doi:10.5152/alphapsychiatry.2023.231185

Dotson VM, McClintock SM, Verhaeghen P, et al. Depression and cognitive control across the lifespan: a systematic review and meta-analysis.
Neuropsychol Rev. 2020;30(4):461-476. doi:10.1007/511065-020-09436-6

Huang YC, Lee Y, Lee CY, et al. Defining cognitive and functional profiles in schizophrenia and affective disorders. BMC Psychiatry. 2020;20
(1):39. doi:10.1186/s12888-020-2459-y

Castagna PJ, Roye S, Calamia M. The compensatory ADHD Behaviors Scale (CABS): development and initial validation. 4Assessment. 2019;26
(5):783-798. doi:10.1177/1073191118774841

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 5th ed. American Psychiatric Association; 2022.
doi:10.1176/appi.books.9780890425787

Psychiatry. CSo, Association. CP. Expert consensus on the diagnosis and treatment of adult attention deficit hyperactivity disorder in China (2023
Edition). Chinese Med J. 2023;28:2133-2144. (In Chinese)

Mojaverian T, Hashimoto T, Kim HS. Cultural differences in professional help seeking: a comparison of Japan and the u.s. Front Psychol.
2012;3:615. doi:10.3389/fpsyg.2012.00615

1038  "ees Neuropsychiatric Disease and Treatment 2024:20

Dove!


https://doi.org/10.1016/j.cortex.2020.11.002
https://doi.org/10.1016/j.neubiorev.2017.06.005
https://doi.org/10.1111/j.1469-7610.2004.00262.x
https://doi.org/10.1037/0033-2909.112.2.259
https://doi.org/10.1037/0033-2909.112.2.259
https://doi.org/10.1007/7854_2022_329
https://doi.org/10.1007/7854_2022_329
https://doi.org/10.3389/fpsyt.2023.1289157
https://doi.org/10.5152/alphapsychiatry.2023.22976
https://doi.org/10.1176/appi.ajp.2021.21010032
https://doi.org/10.4088/PCC.18m02397
https://doi.org/10.1186/s12888-023-05181-1
https://doi.org/10.1177/1087054711435360
https://doi.org/10.1016/j.encep.2019.06.005
https://doi.org/10.1007/s12402-016-0205-6
https://doi.org/10.1016/j.neubiorev.2016.08.032
https://doi.org/10.1007/s10802-015-0011-1
https://doi.org/10.1371/journal.pone.0184964
https://doi.org/10.1002/jclp.20123
https://doi.org/10.1590/S1980-57642009DN20100013
https://doi.org/10.1111/jcpp.13480
https://doi.org/10.1111/jpm.12023
https://doi.org/10.5152/alphapsychiatry.2023.231185
https://doi.org/10.1007/s11065-020-09436-6
https://doi.org/10.1186/s12888-020-2459-y
https://doi.org/10.1177/1073191118774841
https://doi.org/10.1176/appi.books.9780890425787
https://doi.org/10.3389/fpsyg.2012.00615
https://www.dovepress.com
https://www.dovepress.com

Dove Zhang et al

28.

29.
30.

3

—_

34.

35.

36.

37.

38.

Chen X, Zhou X, Li H, Li J, Jiang H. The value of WeChat application in chronic diseases management in China. Comput Methods Programs
Biomed. 2020;196:105710. doi:10.1016/j.cmpb.2020.105710

Arlington VA. Diagnostic and Statistical Manual of Mental Disorders. 5th ed. American Psychiatric Association; 2013.

Adamis D, Fox N, de M de Camargo AP, Saleem F, Gavin B, McNicholas F. Prevalence of attention deficit hyperactivity disorder in an adult mental
health service in the Republic of Ireland. Int J Psychiatry Med. 2022;58(2):912174221106826. doi:10.1177/00912174221106826

. Kaye S, Ramos-Quiroga JA, van de Glind G, et al. Persistence and subtype stability of ADHD among substance use disorder treatment seekers.

J Attention Disord. 2019;23(12):1438-1453. doi:10.1177/1087054716629217

. First MB, Spitzer RL, Gibbon M, et al. Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I/P). Corsini Encyclopedia of Psychology; 2012.
33.

Gibbins C, Weiss MD, Goodman DW, Hodgkins PS, Landgraf JM, Faraone SV. ADHD-hyperactive/impulsive subtype in adults. Ment Iiln. 2010;2
(1):€9. doi:10.4081/mi.2010.e9

Ciszewski S, Francis K, Mendella P, Bissada H, Tasca GA. Validity and reliability of the behavior rating inventory of executive function - adult
version in a clinical sample with eating disorders. Eat Behav. 2014;15(2):175-181. doi:10.1016/j.eatbeh.2014.01.004

Holmn A, Juuhl-Langseth M, Thormodsen R, Sundet K, Melle I, Rund BR. Executive function tests in early-onset psychosis: which one to choose?
Scandinavian J Psychol. 2012;53(3):200-205. doi:10.1111/j.1467-9450.2012.00940.x

Sousa VD, Rojjanasrirat W. Translation, adaptation and validation of instruments or scales for use in cross-cultural health care research: a clear and
user-friendly guideline. J Eval Clin Pract. 2011;17(2):268-274. doi:10.1111/j.1365-2753.2010.01434.x

Polit DF, Beck CT. The content validity index: are you sure you know what’s being reported? Critique and recommendations. Res Nurs Health.
2006;29(5):489-497. doi:10.1002/nur.20147

Tabachnick G, Fidell L. Using Multivariate Statistics. 4th ed. Boston: Allyn & Bacon; 2001.

39. Taherdoost H, Sahibuddin S, Jalaliyoon N. Exploratory factor analysis; concepts and theory. Adv Appl Pure Math. 2014;27:375-382.

40. Bartlett MS. Tests of significance in factor analysis. Br J Math Stat Psychol. 1950;3(2):77-85. doi:10.1111/§.2044-8317.1950.tb00285.x

41. O’Connor BP. SPSS and SAS programs for determining the number of components using parallel analysis and Velicer’s MAP test. Behav Res
Methods Instrum Comput. 2000;32(3):396-402. doi:10.3758/BF03200807

42. Hair JF, Anderson RE, Tatham RL, Black CW. Multivariate Data Analysis. 5th ed. Upper Saddle River, NJ: Prentice Hall; 2005.

43. Kidwell KM, Tomaso C, Lundahl A, Nelson TD. Confirmatory factor analysis of the parental feeding style questionnaire with a preschool sample.
Eat Weight Disord. 2020;25(2):407-414. doi:10.1007/s40519-018-0613-z

44. Lt H, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: conventional criteria versus new alternatives. Structur Equat
Model. 1999;6(1):1-55. doi:10.1080/10705519909540118

45. Brown TA. Confirmatory Factor Analysis for Applied Research. Guilford publications; 2015.

46. Taber KS. The use of cronbach’s alpha when developing and reporting research instruments in science education. Res Sci Educ. 2018;48
(6):1273-1296. doi:10.1007/s11165-016-9602-2

47.Koo TK, Li MY. A guideline of selecting and reporting intraclass correlation coefficients for reliability research. J Chiropr Med. 2016;15
(2):155-163. doi:10.1016/j.jcm.2016.02.012

48. Wu M. Survey Statistical Analysis Practice — SPSS Operation and Application. Chongqing: Chongqing University Press; 2010. (In Chinese)

49. Caballo VE, Salazar IC, Arias V, Hofmann SG, Curtiss J. Psychometric properties of the Liebowitz Social Anxiety Scale in a large cross-cultural
Spanish and Portuguese speaking sample. Braz J Psychiatry. 2019;41(2):122—130. doi:10.1590/1516-4446-2018-0006

50. Shachar 1, Aderka IM, Gilboa-Schechtman E. The factor structure of the Liebowitz Social Anxiety Scale for Children and Adolescents:
development of a brief version. Child Psychiatry Hum Dev. 2014;45(3):285-293. doi:10.1007/s10578-013-0398-2

51. Chipuer HM, Villegas T. Comparing the second-order factor structure of the Family Environment Scale across husbands’ and wives’ perceptions of
their family environment. Fam Process. 2001;40(2):187-198. doi:10.1111/j.1545-5300.2001.4020100187.x

52. Langberg JM, Epstein JN, Graham AJ. Organizational-skills interventions in the treatment of ADHD. Expert Rev Neurother. 2008;8
(10):1549-1561. doi:10.1586/14737175.8.10.1549

53. Puhr A, Ruud E, Anderson V, et al. Executive function and psychosocial adjustment in adolescent survivors of pediatric brain tumor. Dev
Neuropsychol. 2021;46(2):149-168. doi:10.1080/87565641.2021.1900191

54. Beaussart-Corbat ML, Barbarot S, Farges D, Martin L, Roy A. Executive functions in preschool-aged children with neurofibromatosis type 1: value
for early assessment. J Clin Exp Neuropsychol. 2021;43(2):163—175. doi:10.1080/13803395.2021.1893277

55. Toplak ME, West RF, Stanovich KE. Practitioner review: do performance-based measures and ratings of executive function assess the same
construct? J Child Psychol Psychiatry. 2013;54(2):131-143. doi:10.1111/jcpp.12001

56. Kamradt JM, Ullsperger JM, Nikolas MA. Executive function assessment and adult attention-deficit/hyperactivity disorder: tasks versus ratings on
the Barkley Deficits in Executive Functioning Scale. Psychol Assess. 2014;26(4):1095-1105. doi:10.1037/pas0000006

57. Ceroni M, Rossi S, Zerboni G, et al. Attentive-executive functioning and compensatory strategies in adult ADHD: a retrospective case series study.
Front Psychol. 2022;13:1015102. doi:10.3389/fpsyg.2022.1015102

58. Adler LA, Solanto M, Escobar R, Lipsius S, Upadhyaya H. Executive functioning outcomes over 6 months of atomoxetine for adults with ADHD:
relationship to maintenance of response and relapse over the subsequent 6 months after treatment. J Atten Disord. 2020;24(3):363-372.
doi:10.1177/1087054716664411

59. Goto T, Hirata Y, Takita Y, et al. Efficacy and safety of atomoxetine hydrochloride in asian adults with ADHD: a multinational 10-Week
Randomized Double-Blind Placebo-Controlled Asian Study. J Attention Disord. 2017;21(2):100-109. doi:10.1177/1087054713510352

60. Cortese S, Adamo N, Del Giovane C, et al. Comparative efficacy and tolerability of medications for attention-deficit hyperactivity disorder in children,
adolescents, and adults: a systematic review and network meta-analysis. Lancet Psychiat. 2018;5(9):727-738. doi:10.1016/S2215-0366(18)30269-4

61. Abikoff H, Nissley-Tsiopinis J, Gallagher R, et al. Effects of MPH-OROS on the organizational, time management, and planning behaviors of
children with ADHD. J Am Acad Child Psy. 2009;48(2):166—175. doi:10.1097/CHI.0b013e¢3181930626

62. Schleim S. Why mental disorders are brain disorders. And why they are not: ADHD and the challenges of heterogeneity and reification. Front
Psychiatry. 2022;13:943049. doi:10.3389/fpsyt.2022.943049

Neuropsychiatric Disease and Treatment 2024:20 https: 1039

Dove:


https://doi.org/10.1016/j.cmpb.2020.105710
https://doi.org/10.1177/00912174221106826
https://doi.org/10.1177/1087054716629217
https://doi.org/10.4081/mi.2010.e9
https://doi.org/10.1016/j.eatbeh.2014.01.004
https://doi.org/10.1111/j.1467-9450.2012.00940.x
https://doi.org/10.1111/j.1365-2753.2010.01434.x
https://doi.org/10.1002/nur.20147
https://doi.org/10.1111/j.2044-8317.1950.tb00285.x
https://doi.org/10.3758/BF03200807
https://doi.org/10.1007/s40519-018-0613-z
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1007/s11165-016-9602-2
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1590/1516-4446-2018-0006
https://doi.org/10.1007/s10578-013-0398-2
https://doi.org/10.1111/j.1545-5300.2001.4020100187.x
https://doi.org/10.1586/14737175.8.10.1549
https://doi.org/10.1080/87565641.2021.1900191
https://doi.org/10.1080/13803395.2021.1893277
https://doi.org/10.1111/jcpp.12001
https://doi.org/10.1037/pas0000006
https://doi.org/10.3389/fpsyg.2022.1015102
https://doi.org/10.1177/1087054716664411
https://doi.org/10.1177/1087054713510352
https://doi.org/10.1016/S2215-0366(18)30269-4
https://doi.org/10.1097/CHI.0b013e3181930626
https://doi.org/10.3389/fpsyt.2022.943049
https://www.dovepress.com
https://www.dovepress.com

Zhang et al Dove

63. Ayano G, Tsegay L, Gizachew Y, et al. Prevalence of attention deficit hyperactivity disorder in adults: umbrella review of evidence generated across
the globe. Psychiat Res. 2023;328:115449. doi:10.1016/j.psychres.2023.115449

64. Lee H, Kang JS, Han JW. Validity and reliability of the Korean version of the anesthesia surrendering instrument. Int J Environ Res Public Health.
2020;17(9):3065. doi:10.3390/ijerph17093065

Neuropsychiatric Disease and Treatment Dove

Publish your work in this journal

Neuropsychiatric Disease and Treatment is an international, peer-reviewed journal of clinical therapeutics and pharmacology focusing on
concise rapid reporting of clinical or pre-clinical studies on a range of neuropsychiatric and neurological disorders. This journal is indexed on
PubMed Central, the ‘PsycINFO’ database and CAS, and is the official journal of The International Neuropsychiatric Association (INA). The
manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit
http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/neuropsychiatric-disease-and-treatment-journal

1040 n W in n Dove Neuropsychiatric Disease and Treatment 2024:20


https://doi.org/10.1016/j.psychres.2023.115449
https://doi.org/10.3390/ijerph17093065
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Materials and Methods
	Procedures
	Participants
	Measures
	Conners Adult ADHD Diagnostic Interview for DSM-IV (CAADID)
	Structured Clinical Interview for DSM-IV Axis 1 Disorders (SCID-I)
	CABS
	ADHD-RS
	BRIEF-A
	Mazes

	Data Analysis
	Content Validity
	Construct Validity
	Criterion Validity
	Internal Consistency Reliability
	Test‐Retest Reliability
	Ecological Characteristic Analysis


	Results
	Sociodemographic Characteristics
	Content Validity
	Construct Validity
	EFA
	CFA

	Criterion Validity
	Internal Consistency Reliability
	Test‐Retest Reliability
	Ecological Characteristic of ADHD

	Discussion
	Content Validity
	Construct Validity
	Criterion Validity
	Reliability
	Ecological Characteristic of ADHD

	Strengths and Limitations
	Conclusion
	Data Sharing Statement
	Ethics Approval and Informed Consent
	Consent for Publication
	Informed Consent Statement
	Acknowledgments
	Author Contributions
	Funding
	Disclosure

