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Abstract
Atopic dermatitis (AD), a prevalent chronic skin disease in children, has been associated with psychosocial illness and reduced quality
of life because of severe itching and sleep deprivation. Previous studies have found a consistent association between AD and
attention deficit hyperactivity disorder (ADHD). However, little is known about this relationship in Chinese children with AD.
To investigate co-occurrence of ADHD symptoms, oppositional defiant disorder (ODD) symptoms, and the relevant risk factors of

AD, as well as its impact on the quality of life in Chinese school-aged children with AD.
Outpatients aged 6 to 12 years with confirmed AD and healthy controls matched for age were randomly included in this study from

October 2018 to October 2019. AD severity was evaluated using the Severity Scoring of Atopic Dermatitis scale (SCORAD).
Inattention, hyperactivity, and oppositional defiant symptoms were evaluated by using the Swanson, Nolan and Pelham IV Teacher
and Parent 26-Item Rating Scale (SNAP-IV) questionnaires and quality of life was evaluated using the Children’s Dermatology Life
Quality Index (CDLQI).
The study included 89 AD patients and 184 healthy controls. AD patients were more likely to have ADHD symptoms (10.1% vs.

3.8%; P= .04) and ODD symptoms (5.6% vs 0%; P< .001) than controls, especially hyperactive/impulsive (P= .03). The severity of
itching and sleep loss in AD patients were positively correlated with inattention (P= .03; P< .001), hyperactivity/impulsiveness
(P= .01; P= .03), and oppositional defiance scores (P< .01; P= .04). Sleep loss in AD patients was independently associated with an
increased risk of ADHD symptoms (OR, 1.78; 95%CI, 1.07–2.98; P= .03). Themean CDLQI scores of AD patients were 6.98±5.02,
and CDLQI scores were significantly higher in AD patients with ADHD symptoms than in those without ADHD symptoms (11.44 vs.
6.48; P= .01).
AD is a prevalent chronic condition associated with an increased likelihood of ADHD symptoms and ODD symptoms in school-

aged children. Sleep deprivation caused by AD may be a risk factor for ADHD. AD affects quality of life, especially in patients with
ADHD symptoms. AD patients with symptoms of inattention and hyperactivity should be evaluated for ADHD.

Abbreviations: AD = atopic dermatitis, ADHD = attention deficit hyperactivity disorder, CDLQI = children’s dermatology life
quality index, CI = confidence interval, ODD = oppositional defiant disorder, OR = odd ratio, SCORAD = severity scoring of atopic
dermatitis scale, SD = standard deviation, SNAP-IV = Swanson, Nolan and Pelham IV Teacher and Parent 26-Item rating scale, VAS
= visual analog score.
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1. Introduction

Atopic dermatitis (AD) is a chronic inflammatory skin disease
mainly affecting children, with a prevalence of 15% to 20%,
compared with 1% to 3% in adults.[1] Themain symptoms of AD
include intense itching, eczema-like rashes, and sleep loss.
Children of primary school age are in a key period of growth,
development, and interpersonal communication. AD skin lesions
in exposed areas, severe pruritus, and sleep deprivation may
affect children’s mental health, with many of these children
experiencing psychological and behavioral problems, such as
attention deficit hyperactivity disorder (ADHD), anxiety, and
depression.[2]

ADHD is one of the most common childhood-onset psychiatric
disorders, with a worldwide prevalence greater than 5%.[3] Its
characteristic symptoms include being unable to concentrate on
one task, looking around frequently, excitability and hyperactiv-
ity, tantrums and aggressive behavior, recklessness, lack of
patience, and frequent conflicts with teachers and classmates.
However, its etiology is not fully understood. ADHD is
sometimes associated with oppositional defiant disorder. Both
AD and ADHD impose high financial burdens on social services.
AD can cause distraction and difficulties with attention and
concentration. Although AD in children is closely associated with
the occurrence of ADHD,[4,5] little is known about the
relationship between AD and ADHD in Chinese children. We
hypothesized that AD in school-aged children is independently
associated with an increased risk of ADHD symptoms and
oppositional defiant disorder (ODD) symptoms, and that the
severity of AD and sleep deprivation together increase the risk of
ADHD symptoms. Therefore, this study was designed to evaluate
the co-occurrence of ADHD symptoms and the relevant risk
factors of AD, and to determine its impact on the quality of life of
Chinese school-aged children with AD.
2. Materials and methods

2.1. Study design and participants

A cross-sectional study was conducted on 6 to 12 years old
children who visited the Children’s Hospital of Chongqing
Medical University, China, fromOctober 2018 to October 2019.
AD patients were diagnosed according to UK criteria and
randomly included in the study.[6–8] Children with other major
illnesses, such as psoriasis, epilepsy, and stunting, were excluded.
In addition, healthy controls were selected by performing
clustering sampling on children evaluated in the Department
of Physical Examination of the Children’s Hospital of Chongqing
Medical University. Inclusion criteria were 6 to 12 years of age
and volunteering to participate in the study. Exclusion criteria
included physical and mental disorders. The cluster method was
conducted according to age. The study protocol was approved by
the Ethics Committee of the Children’s Hospital of Chongqing
Medical University, China, and all participants and their parents
provided written informed consent.
2.2. AD symptom score

AD symptom scores were assessed by a dermatologist using the
Severity Scoring of Atopic Dermatitis (SCORAD) index.[9]

The SCORAD index consists of 3 subscales: interpretation of
the extent of the disorder (subscale A; 20% of the total score);
intensity of 6 symptoms, erythema, edema/papules, scratches,
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oozing/crust formation, lichenification, and dryness, with each
item graded 0–3 (subscale B; 60% of the score); and subjective
symptoms including pruritus and sleeplessness (subscaleC; 20%
of the score). The distribution of the score was calculated using
the formula Aj5 + 7Bj2 + C. The maximum possible score was
103. Patients were classified by SCORAD score as having mild
(<25), moderate (∼25–50), or severe (>50) AD.
2.3. Behavioral assessments

Parents assessed their children’s inattention, hyperactivity, and
oppositional defiance symptoms using Swanson, Nolan and
Pelham IV Teacher and Parent 26-Item Rating Scale (SNAP-IV)
questionnaires. The SNAP-IV is a widely used scale that measures
the core symptoms of ADHD. It consists of 9 items evaluating
symptoms of inattention (IA, items 1–9) and hyperactivity/
impulsivity (HI, items 10–18), and 8 items (items 19–26)
evaluating oppositional symptoms of oppositional defiant
disorder. Each item was rated on a 4-point scale, with 0=not
at all, 2= just a little, 3=quite a bit, and 4=very much.[10] The
Chinese version of SNAP-IV was shown to be a reliable and valid
instrument for rating ADHD-related symptoms both clinically
and in the community.[11]
2.4. Quality of life assessment

Parents evaluated children’s quality of life using the Children’s
Dermatology Life Quality Index (CDLQI), a dermatology-
specific questionnaire that measures quality of life in children
aged 4 to 16 years. The CDLQI, which measures the degree to
which a skin problem affected patient quality of life during the
previous 7 days, consists of 10 questions, each having 4 possible
responses, identical to those of the SNAP-IV. Total scores ranged
from 0 to 30. CDLQI scores were subclassified as 0–1 (no
effect on quality of life), 2–6 (little effect), 7–12 (moderate effect),
13–18 (very large effect), or 19–30 (extremely large effect).[12]
2.5. Statistical analysis

Continuous variables were reported as mean±SD and compared
by the Mann–Whitney U test, and categorical variables were
reported as number (percent) and compared by the x2 test.
Correlations were analyzed using Spearman correlation coeffi-
cient correlation analysis. Univariate and multivariate logistic
regression analyses were performed to assess independent
variables. All statistical analyses were performed using Statistical
Package for Social Science (SPSS) software (version 25), with
P< .05 defined as statistically significant.

3. Results

3.1. Participants

A total of 114 patients with AD and 201 nonatopic age-matched
controls were included in this study. Eighty-nine patients (mean
age, 8.30±1.69 years; 61.8%male) and 184 controls (mean age,
8.29±1.99 years; 63% male) completed the study. The
SCORAD of the AD group was 44.09±13.15, of whom 5.6%
had mild, 66.3% had moderate, and 25% had severe AD. In
addition, 44 (49.4%) of the AD patients had allergic rhinitis and
23 (25.8%) had asthma. 44 (40.9%) patients had a first-degree
relative with a history of atopy. The other characteristics of the 2
groups are shown in Table 1.



Table 1

Characteristics of children with atopic dermatitis, and age- and
sex-matched controls.

AD (N=89) Control (N=184) P value

Age (y; mean±SD) 8.30±1.69 8.29±1.99 .92
Gender (N, %)
Male 55 (61.8%) 116 (63%) .84
Female 34 (38.2%) 68 (37%)

SCORAD (mean±SD) 44.09±13.15
CDLQI (mean±SD) 6.98±5.02
Allergic rhinitis (N, %) 44 (49.4%)
Asthma (N, %) 23 (25.8%)
History of atopy in first-degree

relatives (N, %)
40 (44.9%)

Age at onset (mo; mean±SD) 24.13±30.83
Duration of disease (mo; mean±SD) 55.03±41.89

AD = atopic dermatitis, CDLQI = children’s dermatology life quality index, SCORAD= severity scoring
of atopic dermatitis scale, SD = standard deviation.

Table 2

Behavioral assessment of atopic dermatitis patients and controls
using the SNAP-IV Parental Rating Scale.

AD (N=89) Control (N=184) P value

Inattention score (mean±SD) 6.61±5.02 5.54±3.72 .42
Hyperactivity/impulse score (mean±SD) 5.85±4.09 4.56±3.08 .02
Oppositional disorder score (mean±SD) 6.04±4.35 5.33±3.19 .61

AD = atopic dermatitis, SD = standard deviation.

Table 3

ADHD subtype and ODD assessment of AD patients and controls
using the SNAP-IV parent rating scale.

AD (N=89) Control (N=184) P value

Inattention (N, %) 2 (2.2) 4 (2.2) .64
Hyperactivity/impulse (N, %) 6 (6.7) 3 (1.6) .03
Combined (N, %) 1 (1.1) 0 (0) .15
ODD symptoms (N, %) 5 (5.6) 0 (0) .00

AD = atopic dermatitis, ADHD = attention deficit hyperactivity disorder, ODD = oppositional defiant
disorder, SNAP-IV = Swanson, Nolan and Pelham IV Teacher and Parent 26-Item rating scale.

Table 4

Comparison of the general characteristics of patients in the AD
group with and without ADHD symptoms.

Factors

AD&ADHD
symptoms
(N=9)

Non-ADHD
symptoms
(N=80) P value

Sex (N, %)
Male 7 (77.8) 48 (60) .29
Female 2 (22.2) 32 (40)

SCORAD (mean±SD) 42.37±10.72 44.28±13.44 .71
Delivery mode (N, %)
Spontaneous delivery 2 (22.2) 24 (30) .63
Cesarean section 7 (77.8) 56 (70)

Gestational weeks (N, %)
Preterm delivery 0 (0) 4 (5) .49
Term delivery 9 (100) 76 (95)

Breast-feeding (N, %)
None 2 (22.2) 23 (28.8) .86
1–3 mo 1 (11.1) 11 (13.8)
>3 mo 6 (66.7) 46 (57.5)

Age at onset (mo, mean±SD) 15.67±22.36 25.09±31.61 .25
Duration of disease (mo, mean±SD) 55.0±49.47 55.03±41.32 .94
Allergic rhinitis (N, %) 6 (66.7) 38 (47.5) .28
Asthma (N, %) 4 (44.3) 19 (23.8) .18
History of atopy in first-degree relatives
(N, %)

3 (33.3) 37 (46.3) .46

Caregiver (N, %)
Parents 6 (66.7) 56 (70) .84
Grandparents 3 (33.3) 24 (30)

Education level of caregiver (N, %)
Primary school or lower 2 (22.2) 11 (13.8) .11
Elementary school 4 (44.4) 14 (17.5)
Senior middle school 2 (22.2) 15 (18.2)
College or higher 1 (11.1) 40 (50)

History of treatment
Emollients (N, %) 5 (55.5) 54 (67.5) .47
Topical corticosteroids (N, %) 7 (77.8) 70 (87.5) .42
Topical calcineurin inhibitors (N, %) 4 (44.4) 47 (58.8) .41
Antihistamine (N, %) 5 (55.5) 46 (57.5) .91
Visual analog score of pruritus
(mean+SD)

6.0±1.23 4.98±1.56 .04

Visual analog score of sleep deprivation
(mean+SD)

4.44±2.13 2.93±1.81 .04

AD= atopic dermatitis, ADHD = attention deficit hyperactivity disorder, SCORAD = aeverity scoring of
atopic dermatitis scale, SD = standard deviation.
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3.2. Co-occurrence of ADHD symptoms and ODD
symptoms in AD patients and controls

Hyperactivity/impulse score was significantly higher in the AD
than in the control group (P= .02). There was no significant
difference between the AD group and the control group in the
scores of inattention (P= .42) and oppositional defiance (P= .61)
(Table 2).
Children with AD were more likely to have ADHD symptoms

(10.1% vs. 3.8%; P= .04) and ODD symptoms (5.6% vs 0%;
P< .001) than children without AD, especially hyperactive/
impulsive symptoms (P= .03) (Table 3).

3.3. Differences in relevant factors between AD with and
without ADHD symptoms

Gender, severity of AD, delivery mode, gestational weeks,
breast feeding, age at onset and duration of AD, history of
allergic rhinitis and asthma, familial history of atopy, education
level of caregiver, and a history of use of emollients, topical
glucocorticoids, topical calcineurin inhibitors, and oral anti-
histamines were not significantly different between the 2 groups
(Table 4).
The scores of inattention, hyperactivity/impulse, and opposi-

tional defiance were positively associated with pruritus (r= .24,
P= .03; r= .27, P= .01; r= .30, P< .001, respectively) and sleep
deprivation (r= .30, P= .00; r= .23, P= .03; r= .22, P= .04,
respectively) in the AD group (Fig. 1).
Multivariable analysis showed that sleep deprivation (odds

ratio [OR], 1.78; 95% confidence interval [CI], 1.07–2.98;
P= .03) was independently associated with an increased risk of
ADHD symptoms (Table 5).
3

3.4. The quality of life of children with AD

The CDLQI score of AD patients was 6.98±5.02. There was a
strong correlation between SCORAD and CDLQI (r= .42,
P< .001), and quality of life decreased with increases in AD
severity. In addition, the mean CDLQI score was significantly
higher inADpatientswithADHDsymptoms than in thosewithout

http://www.md-journal.com


Figure 1. Correlation between inattention, hyperactivity/impulse, oppositional disorder scores and visual analog scores of pruritus and sleep deprivation in atopic
dermatitis patients.
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ADHD symptoms (11.44 vs. 6.48; P= .01). CDLQI also showed
statistically significant positive correlations with attention deficit
score (r= .41, P< .001), hyperactivity/impulse score (r= .28,
P< .001), and oppositional defiant score (r= .34, P= .00).
4. Discussion

Atopic dermatitis is a chronic skin disease characterized by
pruritus and eczematous skin lesions. Epidemiological studies
indicate that AD is not only associated with other atopic
conditions, but also with a broad spectrum of emotional and
behavioral problems.[13–16] Previous studies found that 68.8% of
patients with AD have at least 1 psychiatric disorder, such as
attachment disorder, conduct disorder, anxiety disorder, eating
disorder, and tic disorder, as well as ADHD and enuresis. These
disorders are significantly more frequent in patients with AD than
in those without AD.[17] Children with AD are more likely to
have ADHD than children without AD.[18] The present study
found that although AD was associated with an increased
likelihood of ADHD symptoms and ODD symptoms, it showed
greater association with hyperactivity/impulse symptoms than
with inattention. This may be due to the scratching caused by AD
and the greater tolerance parents show toward children with AD.
Previous studies found that AD is closely related to the occurrence
of ADHD, but few studies have shown that AD is mainly
associated with inattention or hyperactivity.[19–21]

In addition, some other characteristics of AD could influence the
risk of ADHD symptoms. The extent of pruritus also contributed
to ADHD symptoms. Sleep deprivation (odds ratio=1.78) was
associated with a higher risk of ADHD symptoms. Chronic sleep
loss can also affect children’s brain development. Pruritus,
Table 5

Comparison of the effect of extent of pruritus and sleep deprivation

P value

Visual analog score of pruritus .698
Visual analog score of sleep deprivation .028
Constant .001

AD = atopic dermatitis, ADHD = attention deficit hyperactivity disorder, CI = confidence interval, OR =

4

scratching, and lack of sleep can lead to behavior changes,
difficulty concentrating, and difficulty in remembering daily tasks.
Oral melatonin was found to significantly improve sleep-onset
latency and disease severity in children and adolescents with AD,
and these effects were comparable to those of melatonin in ADHD
children with impaired sleep-onset.[22] These findings indicated
that sleep problems may be an effect modifier in the relationship
between AD and ADHD. It is also unclear whether the observed
association is due to a common cause or is a secondary
phenomenon of AD. For example, pruritus, sleep problems, and
psychosocial disorders may exacerbate ADHD symptoms in
patients with AD, resulting in AD symptoms being misclassified as
ADHD. Further research on the causal relationships between AD
and ADHD is required.
However, AD accompanied by allergic rhinitis or asthma did

not correlate with ADHD symptoms. Asthma and medications
used to treat asthma have also been reported to increase the
likelihood of ADHD symptoms in children.[23] Moreover,
another study found that a large percentage of children with
ADHD have allergic rhinitis.[24] Although allergic rhinitis and
asthma combined with AD significantly increased the risk of
ADHD symptoms, allergic rhinitis and asthma unaccompanied
by AD did not correlate with ADHD.[25] Allergies may play a role
in ADHD by inducing an imbalance in central nervous system
cholinergic/adrenergic activity, leading to poor regulation of
arousal and ADHD behavior.[26]

We also found that AD was associated with reduced quality of
life in children, with duration of AD, continuous scratching, and
sleep disorders having a significant impact on patient quality of
life. Among all common chronic diseases, AD has the second
highest impact on quality of life behind cerebral palsy,[27] and its
on the risks of ADHD symptoms in AD patients.

Odds ratio OR 95% CI

Lower limit Upper limit

1.115 .643 1.934
1.783 1.066 2.982
.006

odd ratio.
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negative impact on quality of life is proportional to the severity of
AD.[28] Children with ADHD were reported to have a lower
quality of life than children with asthma and healthy controls.[29]

Our study showed that children with AD and ADHD symptoms
have a lower quality of life than children with AD and no ADHD
symptoms. Furthermore, inattention score, hyperactivity/impulse
score, and oppositional defiance score were related to CDLQI,
indicating that ADHD is more deleterious to quality of life than
allergic diseases.
The strengths of this study include a valid assessment of the

extent of pruritus and sleep deprivation and it is the first study to
report a significant relationship between AD and ADHD
symptoms in the Chinese population. However, this study had
several limitations, including its relatively small sample size.
Moreover, symptoms of AD were based solely on parental
reports, which may limit the validity and reliability of the data,
and the interpretation of results. Further studies are needed,
including studies analyzing the mechanism of the relationship
between AD and ADHD.

5. Conclusion

Atopic dermatitis is a chronic disease with recurrent findings that
are associated with ADHD symptoms and ODD symptoms in
school-age children. Sleepproblems independently contribute to an
increased risk of ADHD symptoms. Itching and sleep deprivation
were associated with attention deficit symptoms, hyperactivity/
impulse symptoms, andoppositional defiance symptoms inpatients
with AD. Children with AD and ADHD symptoms have a lower
quality of life than children with AD unaccompanied by ADHD
symptoms. Patients with ADwho present with signs of inattention
and hyperactivity should be assessed for ADHD and, if necessary,
provided with appropriate support.
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