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Purpose: Attention Deficit Hyperactivity Disorder (ADHD) is one of the most common neurodevelopmental disorders among
children and adolescents, while recent distribution of the disease has not been widely studied in China. This study aimed to examine
the prevalence of caregiver-reported ADHD in Shanghai, China, and identify associated factors.

Patients and Methods: A cross-sectional survey was conducted in Jiading District, Shanghai, targeting caregivers of children and
adolescents attending elementary, middle, and high schools. Data on caregiver-reported ADHD, demographic characteristics, and
related health conditions were collected. Descriptive statistics, bivariate and logistic regression analyses were employed to examine the
prevalence and factors related to caregiver-reported ADHD.

Results: Overall, 12.64% of caregivers reported that their child had ADHD. Factors associated with caregiver-reported ADHD
included male gender, younger age (elementary school), and conditions such as tic disorders, short stature, and anorexia.
Conclusion: The prevalence of caregiver-reported ADHD was found to be nearly twice the estimated national prevalence, potentially
reflecting increased awareness and better screening in urban, highly developed areas like Shanghai. However, limitations related to
caregiver-reported ADHD should be considered, as symptoms may be misinterpreted due to personal perceptions, cultural biases, and
the broad diagnostic criteria of ADHD. Given the potential for over- or under-diagnosis in caregiver-reported ADHD, healthcare
providers and educational systems should work to enhance awareness, implement systematic screenings, and provide targeted health
education to caregivers and schools to ensure accurate diagnosis and timely intervention.
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Introduction

Attention Deficit Hyperactivity Disorder (ADHD) is one of the most common neurodevelopmental disorders among
children and adolescents, characterized by inattention, hyperactivity, disruptive behavior, and impulsivity. Worldwide,
7.6% of children aged 3 to 12 years and 5.6% of teenagers aged 12 to 18 years have ADHD.' In China, the overall
prevalence of ADHD among children aged 616 years is 6.4%.> ADHD is usually diagnosed during childhood and may
persist into adulthood.**

ADHD significantly affects the social, behavioral, and academic development of children and adolescents. Socially,
children with ADHD often struggle due to impulsivity, difficulty interpreting social cues, and an increased likelihood of
conflicts, which can lead to peer rejection and bullying.>® Behaviorally, they may display impulsive actions, challenges
with following rules, and oppositional tendencies, raising the risk of conduct-related problems.”® Academically, issues
such as inattention, disorganization, and hyperactivity can impact their ability to focus, complete tasks, and achieve
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success in school.””'* These challenges can further negatively impact their self-esteem and long-term health outcomes,
highlighting the critical importance of early intervention.'

Early intervention can reduce symptom severity and prevent other health-related outcomes for children and adoles-
cents diagnosed with ADHD.'' However, ADHD has been underreported and underdiagnosed in many countries,
including China."* Therefore, understanding the distribution of ADHD could help to prepare for identification, diagnosis,
and management of this disease. The most recent systematic review estimating ADHD prevalence among children and
adolescents in China was conducted in 2017."° Studies published after 2017 have reported widely varying prevalence
rates, ranging from 2.5% to 9.8% across different regions of China.>'®'®

This study aims to measure caregiver-reported ADHD in China. Caregivers were chosen due to they are often the
primary observers of their children’s behavior and health, and their reports can reflect concerns that may not yet have been
diagnosed or treated by healthcare providers. Understanding caregiver perceptions of ADHD and other health conditions
provides valuable insight into the level of concern of the disease and highlights potential gaps in access to diagnostic and
treatment services. This is especially important for ADHD, as early recognition by caregivers often initiates the process of
seeking professional evaluation and support. Specifically, this study aims to 1) measure the prevalence of caregiver-
reported ADHD among children and adolescents and 2) explore factors associated with caregiver-reported ADHD in China.

The study region was selected in Shanghai, China, one of the most populous, economically developed, and urbanized
cities in the country. Studying caregiver-reported ADHD prevalence in Shanghai allows us to examine its distribution within
an urban environment, taking into account unique factors such as environmental stressors, educational pressures, access to
healthcare resources, and sociocultural influences that may affect the development and recognition of ADHD. Additionally,
the most recent ADHD prevalence study in Shanghai was conducted in 2014, highlighting the need for updated data.'

Material and Methods

Study Design

We conducted a cross-sectional study in Jiading District, Shanghai, China in March 2024. Shanghai is a major industrial and
commercial center in China, and the selected district is located in the northwest of Shanghai, with a population of 1.83 million.

Students attending elementary, junior high, and high school are required to attend an annual physical check-up.
A total of ten schools, including five elementary schools, four junior high schools, and one high school, were randomly
selected among all the schools in the district. The study team distributed a survey to the head teachers of each class in
participating schools. The survey was distributed via a Quick Response (QR) code which is a type of two-dimensional
barcode that can store information and be scanned using a smartphone camera or QR code reader. After receiving the QR
code, head teachers were asked to share it with caregivers through WeChat, a widely used mobile application in China for
communication.”® Participation in both sharing and completing the survey was voluntary.

In the survey, caregivers were asked: “Does your child have any of the following conditions?” The listed conditions
included ADHD, obesity, asthma, enuresis, tic disorders, short stature, anorexia, recurrent respiratory tract infections, adenoid
hypertrophy, constipation, and precocious puberty. Caregivers were also asked to list any additional conditions not included in
the provided list. The survey also collected information of students’ gender, date of birth, blood type, and surgery history.

This study adhered to the ethical principles of the Declaration of Helsinki.This study was approved by the Shanghai
Municipal Hospital of Traditional Chinese Medicine (2023SHL-KY-27-01). E-written informed consent was obtained
from participating caregivers.

Variable

Outcome Measures

The primary outcome was caregiver-reported ADHD, a binary variable coded as 1 if a caregiver selected “yes” for
ADHD and 0 if the selection was “no.”

Predicting Variables
Age was treated as a continuous variable. Sex was a binary variable. Education level was categorized as “elementary
school” and “middle and high school.” Caregiver-reported conditions include obesity, asthma, enuresis, tic disorders,
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short stature, and anorexia, each categorized as “yes” or “no.” These conditions were selected based on their documented
association with ADHD in previous studies and the authors’ clinical experience with ADHD diagnosis and treatment.

Statistical Methods

The characteristics of participants were described using frequency and proportion for categorical variables and median
and range for the continuous variable, age, due to its non-normal distribution. While comparing the difference in the
distribution of characteristics between those with and without caregiver-reported ADHD, y* and Fisher exact tests were
used for categorical variables and Mann—Whitney U-test was used for age. We then applied adjusted logistic regression
analyses to measure factors associated with caregiver-reported ADHD. The predicting variables included in the model

were sex,”! age,21 educational stages,zz’23

and obesity,24 asthma,” enuresis,”® tic disorder,”’ short stature,”® and
anorexia.”’ These variables were selected based on their documented association with ADHD in previous studies and
the authors’ clinical experience with ADHD diagnosis and treatment. All statistical analyses were performed in Stata/SE

version 15.1 (StataCorp LLC).

Results
A total of 5008 children and adolescents whose caregivers completed the questionnaires were included in the study. The
basic demographic and clinical characteristics of the participants are summarized in Table 1. The children ranged in age

Table 1 Demographic Characteristics and Caregiver-Reported Health Problems Among
a Sample of Children and Adolescents in Shanghai, China (n=5008)

Characteristic Total (n = 5008)® | Caregiver-Reported ADHD p-Value
No (n = 4375)® | Yes (n = 633)°
Median (Range) or n (%)

Age, y
5-19, Median (Range) | 10 (5-19) 10 (5-19) 10 (7-16) 0.020¢

Sex
Male 2592 (51.76) 2182 (84.18) 410 (15.82) 0.000¢
Female 2416 (48.24) 2193 (90.77) 223 (9.23)

Educational Stages
Elementary level 4809 (96.03) 4186 (87.05) 623 (12.95) 0.001¢
Middle & High School | 199 (3.97) 189 (94.97) 10 (5.03)

Obesity
No 4456 (88.98) 3896 (87.43) 560 (12.57) 0.661¢
Yes 552 (11.02) 479 (86.78) 73 (13.22)

Asthma
No 4858 (97.00) 4251 (87.51) 607 (12.49) 0.079¢
Yes 150 (3.00) 124 (82.67) 26 (17.33)

Enuresis
No 4983 (99.50) 4356 (87.42) 627 (12.58) 0.087¢
Yes 25 (0.50) 19 (76.00) 6 (24.00)

Tic disorder
No 4921 (98.26) 4318 (87.75) 603 (12.25) 0.000*
Yes 87 (1.74) 57 (65.52) 30 (34.48)

Short stature
No 4444 (88.74) 3907 (87.92) 537 (12.08) 0.001¢
Yes 564 (11.26) 468 (82.98) 96 (17.02)

Anorexia
No 4487 (89.60) 3950 (88.03) 537 (11.97) 0.000°
Yes 521 (10.40) 425 (81.57) 96 (18.43)

Notes: *Column percentage. "Row percentage. “Mann-Whitney U-test. “Chi-square test.
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from 5 to 19 years, with a median age of 10 years. The majority (96.03%) were attending elementary school, and 51.76%
were male.

Overall, 12.64% of caregivers reported that their child had ADHD. More than 11% of caregivers reported that
their child had short stature, followed by obesity (11.02%), anorexia (10.40%), asthma (3%), tic disorder (1.74%),
and enuresis (0.50%). Differences were observed between children and adolescents with caregiver-reported
ADHD and those without. For example, children whose caregivers reported ADHD were more likely to be
male (15.82% vs 9.23%), attend elementary school (12.92% vs 5%), and have comorbid conditions such as tic
disorder (34.48% vs 12.25%), short stature (17.02% vs 12.08%), and anorexia (18.43% vs 11.97%) (Table 1).

An adjusted logistic regression model identified key factors associated with caregiver-reported ADHD. Male
children had higher odds of being reported as having ADHD (aOR = 1.78; 95% CI, 1.49-2.12). Similarly,
attending elementary school was associated with increased odds (aOR = 2.45; 95% CI, 1.23-4.86). Caregivers
concern about tic disorder was strongly linked to ADHD (aOR = 3.31; 95% CI, 2.09-5.25). Other significant
associations included short stature (aOR = 1.32; 95% CI, 1.03—1.69) and anorexia (aOR = 1.49; 95% CI,
1.16-1.92) (Table 2).

Table 2 Factors Associated with Caregiver-
Reported ADHD Among a Sample of Children
and Adolescents in Shanghai, China (n=5008)

Characteristic Adjusted OR® (95% CI)
Age 0.97 (0.93, 1.01)

Sex

Female 1.00 [Reference]

Male 1.78 (1.49-2.12)%

Educational stage

Middle & High School | 1.00 [Reference]

Elementary level 2.45 (1.23-4.86)*
Obesity

No 1.00 [Reference]
Yes 1.23 (0.86—1.47)
Asthma

No 1.00 [Reference]
Yes 1.30 (0.84-2.03)
Enuresis

No 1.00 [Reference]
Yes 1.78 (0.69-4.59)

Tic disorder

No 1.00 [Reference]
Yes 3.31 (2.09-5.25)+*
(Continued)
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Table 2 (Continued).

Characteristic Adjusted OR® (95% CI)
Short stature

No 1.00 [Reference]

Yes 1.32 (1.03-1.69)*
Anorexia

No 1.00 [Reference]

Yes 1.49 (1.16—-1.92)**

Notes: *Variables added in the adjusted model were age, sex,
educational stages, obesity, asthma, enuresis, tic disorders,
short stature, and anorexia. *P < 0.05, **P < 0.01, ***P < 0.001.
Abbreviations: OR, odds ratio; ADHD, Attention Deficit
Hyperactivity Disorder.

Discussion

The prevalence of caregiver-reported ADHD in this study is almost double the estimated prevalence of ADHD in China.”
While these results might reflect a true higher prevalence of childhood ADHD in Shanghai, there are a few possible
explanations for these findings. First, the existing reviews summarized findings from the past decades, which lack current
data. Additionally, we have observed a trend of increasing ADHD prevalence in China, likely due to higher screening
rates.!” Moreover, Shanghai is one of the most highly developed regions in China, which may increase the likelihood of
diagnosis and information dissemination compared to other regions.

However, we do need to consider the limitations of relying on reported diagnoses of ADHD. First, caregivers may
overestimate or underestimate ADHD symptoms based on their personal perceptions and their level of awareness of
ADHD as well as the broader diagnostic criteria of ADHD. Some symptoms of ADHD might be misinterpreted as
normal childhood behavior, including high energy and inattention for specific settings which fall within the normal
developmental range for a child’s age. Also, many conditions, including anxiety, autism spectrum disorder, and
oppositional defiant disorder, can be misread by caregivers as ADHD due to partial symptom overlap between these
conditions. Additionally, the Chinese translation of ADHD as “Duo Dong Zheng” which means “hyperactivity disorder”.
The translation over emphasis on the hyperactive aspect of the diseases and neglects other symptoms of ADHD,
including executive function challenges and emotional regulation difficulties.® This culturally biased interpretation
may lead some caregivers to report or assume that their child has ADHD based solely on hyperactive behavior.*!

Treating ADHD requires considering comorbid conditions and those conditions also play an important role in
diagnosing ADHD. Thus, the factors associated with caregiver-reported ADHD provide valuable insights. Male children
were more likely to be reported as having ADHD, consistent with established findings that boys display a higher prevalence
of ADHD. This is often attributed to boys exhibiting externalizing behaviors, such as hyperactivity and impulsivity.*> The
finding that children attending elementary school had significantly higher odds of ADHD concern aligns with previous
research indicating that ADHD is most frequently diagnosed during early childhood.*® Caregiver-reported tic disorders
showed a strong association with ADHD, reflecting the well-documented comorbidity between these conditions, likely due
to shared neurobiological pathways involving dopamine dysfunction.?” The observed association between short stature and
ADHD is consistent with studies suggesting that growth delays may result from neurodevelopmental disruptions or the side
effects of ADHD medications.>*> Similarly, the link between anorexia and ADHD aligns with evidence that the two
conditions share psychological and neurobiological characteristics, such as impulsivity and executive function
deficits.?*%37 These health conditions are also intertwined. For example, children with anorexia often exhibit prolonged
mealtimes and may display behaviors such as playing or becoming distracted while eating, which are associated with
ADHD. Additionally, these poor eating habits could negatively impact growth and development.

As we discussed above, the diagnosis of ADHD is complicated and should be carried out by healthcare providers. Extra steps
should be taken to increase examination and treatment rates for the disease. For example, schools could consider providing health
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education lectures for children, caregivers, and teachers to increase health literacy of ADHD. Healthcare providers could consider
providing affordable screening programs for children whose caregivers have concerned about having ADHD.

This study has several limitations that should be considered when interpreting the results and suggesting directions for
future research. First, the study was conducted in a single district in Shanghai and could not fully represent the population
across Shanghai or China. Second, the study focused on caregiver-reported ADHD rather than clinically diagnosed ADHD,
which could introduce bias. Third, the study did not use a standardized ADHD rating scale for caregivers to report the
condition. Additionally, the study measured only a limited number of factors that might be associated with ADHD, which
may not capture the full range of factors associated ADHD. Future research should aim to ask caregivers whether their
children have been clinically diagnosed with ADHD, use standardized scales for ADHD reporting, expand data collection
to other regions, apply a probability sampling strategy, and consider additional factors that might be associated with ADHD.

Conclusion

This study found that the prevalence of caregiver-reported ADHD was nearly twice the estimated national rate in China,
which may reflect increased awareness, improved screening, and regional differences, particularly in highly developed
areas like Shanghai. However, caregiver-reported ADHD has limitations, as caregivers may misinterpret symptoms due
to personal perceptions, cultural biases, and the broad diagnostic criteria of ADHD, leading to potential over- or under-
estimation. Several factors were associated with ADHD reports, including male gender, early school years, tic disorders,
short stature, and anorexia, suggesting the importance of considering comorbid conditions in diagnosis. Given these
findings, efforts should be made to improve ADHD reporting through standardized assessments, expanded screening
programs for children and adolescents, and increased health education for caregivers and teachers.
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