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Purpose: To compare the anxiety, depression and sleep quality of mothers of healthy control children and mothers of children with
atopic dermatitis (AD) of varying severity, both before and after treatment.

Methods: A total of 120 parent—child dyads participated in the study. These dyads were divided into four subgroups of 30 patients
each: mild AD, moderate AD, severe AD, and control groups. The children’s symptoms, their mothers’ psychological status, and their
mothers’ sleep quality were evaluated using the Scoring of Atopic Dermatitis (SCORAD), the Hospital Anxiety and Depression Scale
(HADS), and the Pittsburgh Sleep Quality Index (PSQI), respectively, before and after a one-month comprehensive treatment.
Results: SCORAD, representing differences in severity of children’s AD, decreased significantly after one month’s treatment (p <
0.001). Anxiety in mothers significantly decreased in all AD severity groups after treatment (p < 0.05). However, for depression, only
the mothers in the mild and moderate AD groups showed a decrease after treatment (p < 0.05). The PSQI total score also decreased in
the mild AD group after treatment (p < 0.05).

Conclusion: The most severe effect was seen in the psychology and sleep quality of mothers of children with severe AD. After one
month of treatment, the psychological health and sleep quality of the mothers in the mild AD group significantly improved, while those
of mothers in the moderate and severe AD groups showed partial improvement.
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Introduction
Atopic dermatitis (AD), also known as “atopic eczema”, is a recurring inflammatory skin disease that is among the most
common chronic diseases worldwide. In Chinese cities, AD is the most common skin disease among preschool children,
with most cases being mild (74.6%)."> The main clinical manifestations of AD are skin lesions and severe itching that
can critically influence quality of life.> AD tends to occur in children, mainly in infancy, and is often complicated by
bronchial asthma (asthma), allergic rhinitis, and other allergic diseases.* AD has a high incidence and is a long-term,
comprehensive disease for which basic treatment, drug treatment, and health education are the most common and
standard treatment options worldwide.® Improving symptoms and establishing long-term disease control are the main
goals of treatment, which is usually based on the specified condition of the individual.* Studies have focused on the
physical and mental symptoms in children with moderate-to-severe AD before and after treatment, often to the exclusion
of patients with mild AD and their parents.®® Short-term improvement in the disease condition is often easily achieved,
but long-term management can be frustrating for the child and their parents.

AD has significantly negative effects on several quality-of-life indicators in affected individuals and their families,
including behavioral, physical, and psychosocial health; sleep disturbances; and family functioning.”!' The quality of
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life of parents of children with AD is lower than that of parents with healthy children—the more severe the disease, the
worse the quality of life of parents with AD'*"*_and parents of children with moderate-to-severe AD suffer from
anxiety and depression to varying degrees. Sleep disturbance may also increase anxiety, depression, and other psycho-
logical problems in mothers.'*!'> Research has shown that both the health and growth of children with AD are strongly
influenced by the physical and psychosocial situations of their parents.'® Therefore, while focusing on children with AD,
we must also consider the quality of life of their mothers. “Positive medicine” not only relieves symptoms but also
strengthens the positive aspects of life.'” As main caregivers, mothers have the most frequent interactions with their
children, take on most parenting responsibilities, and display the most significant influence on their children’s develop-
ment. Using the Impact on Family Scale (IOF), a study in Germany has explored changes in the quality of life of parents
of children with AD of varying severity.'> However, little attention has been paid to the mental state and sleep quality of
mothers of children with AD of varying severity in China.

In the present study, we chose preschool children with AD of varying severity and their mothers as the research
objects, including mild cases, and sought to explore the psychological changes in the mothers using scales to assess
specific anxiety and depression levels and sleep disorders before and after the standard treatment described below.
Focusing on the psychological status of mothers provides further support for the long-term management and compre-
hensive treatment of AD.

Materials and Methods

Study Design

This study was conducted from July 2019 to January 2021 at the Second Affiliated Hospital and Yuying Children’s
Hospital of Wenzhou Medical University. Children and their mothers were randomly contacted to participate in the study
via the Department of Pediatric Allergy and Immunology and the Department of Children’s Health Care. A total of 120
parent—child dyads were enrolled in the study. Of these, 90 children had mild-to-severe AD according to diagnostic
criteria. These children were divided into three groups according to severity, each consisting of 30 cases; the remaining
30 children did not have AD or a history of personal or family atopic diseases. Psychological changes were explored
using scales to assess mothers’ specific levels of anxiety and depression as well as sleep disturbances before and after
standard treatment.

Participating Parent—Child Dyads
The key eligibility criteria were that children should be between one month and five years of age, and their mothers
should be the primary caregivers who accompanied them during their sleep. Other criteria were as follows: (1) children
had existing AD based on diagnostic criteria;'® two pediatricians with more than five years of diagnostic experience
jointly conducted an analysis, and after harmonizing their opinions, the severity of atopic dermatitis and SCORAD scores
was analyzed; (2) children had stable vital signs from discovery to participation in this study; (3) children did not have
a history of other personal or family atopy, such as allergic rhinitis or bronchial asthma; (4) the child’s symptoms, signs,
and examination results did not suggest other systemic or psychological diseases; (5) mothers had no chronic diseases or
psychological diseases; and (6) mothers did not use any functional drugs, particularly neuropsychiatric drugs.

This study used SCORAD, which was the most widely recognized because of its high sensitivity and specificity as
a diagnostic and evaluation standard for AD.'®° The extent refers to the area of affected skin. The intensity consists of six
items: erythema, edema/papulation, excoriation, lichenification, oozing/crusts, and dryness. Each item is graded from 0 to
3, which is determined by using the total scores of the items (with a moderate score of > 25 and a severe score of > 50).%'

AD Treatment

The most recognized treatment plan for childhood AD worldwide aims at improving symptoms and establishing long-
term control, including avoidance of individual triggers, use of moisturizers to restore the skin barrier, and approaches to
gradually reduce inflammation based on disease severity.* We administered routine basic treatment, including education
for self-managing atopic dermatitis, long-term therapy with emollient, and avoidance of individual trigger factors.* We
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provided standard medical treatment using topical corticosteroids (TCS) as the first-line treatment for AD flare-ups.* We
used an anti-staphylococcal antibiotic cream to treat secondary skin infections.”** Children over six months of age with
noticeable itching or sleep disorders were also treated with oral antihistamines.”> Regarding treatment duration, in this
study, we considered the therapeutic effect of topical medication as well as patient compliance, finally choosing one
month as the appropriate treatment duration.

Mother-Related Psychological Criteria

To evaluate the psychological symptoms of the mothers, including anxiety and depression, we used the Hospital Anxiety
and Depression Scale (HADS) as our measurement.”® HADS is sensitive to psychological changes during the disease
process and has presented meaningful results in clinical studies related to several aspects.”’ The scale comprises two
subscales with a total of 14 items, seven of which assess depression, forming the depression subscale (HAD-D); the other
seven evaluate anxiety, comprising the anxiety subscale (HAD-A). A higher score indicates higher anxiety and depres-
sion. In addition, we assessed sleep quality using the Pittsburgh Sleep Quality Index (PSQI), a well-established and
widely recognized self-report assessment of sleep disturbances among respondents.”® The PSQI scale contains 18 self-
assessment items, which addressed subjective sleep quality, time needed to fall asleep, sleep duration, sleep efficiency,
sleep disturbance, use of hypnotics, and daytime dysfunction. As the score increases, sleep quality decreases.”” All
participating mothers completed these two questionnaires before and after their children finished treatment, as required
by our study.

Statistical Analysis

All data were recorded, analyzed, and reported by one person before and after treatment throughout the study. Statistical
analysis was performed using SPSS 26.0 statistical software. Normally distributed data were expressed as X = s. The
LSD-¢ test was used to compare multiple groups of normally distributed data. The paired ¢-test was used to compare
normally distributed data before and after the treatment. For non—normally distributed data, the results are presented as
the median and interquartile range. The Kruskal-Wallis test was used to compare multiple groups of non—normally
distributed data. The Wilcoxon rank-sum test was used for non-normally distributed data before and after the treatment.
Statistical significance was set to a p-value of less than 0.05.

Ethical Statement

All parent—child dyads provided written informed consent, which was obtained from parents. Participation in the study
was voluntary. This study complies with the Declaration of Helsinki. The ethical approval for this study was granted by
the Ethics Committee of the Second Affiliated Hospital and Yuying Children’s Hospital of Wenzhou Medical University
(2021-K-79-01).

Results

Participants

A total of 120 parent—child dyads participated in the study. Of these, 111 dyads (92.5%) completed the whole study. The
numbers of AD patients diagnosed with AD and control patients who completed follow-up and the main workflow are
shown in Figure 1. There were 30 cases in the normal control group, including 19 males and 11 females, aged one month
to five years, with a median age of one year. Before treatment, there were 20 male and 10 female children in the mild AD
group, 17 male and 13 female children in the moderate AD group, 18 male and 12 female children in the severe AD
group, and 19 male and 11 female children in the control group. Each group’s age ranged between one month and five
years, with a median age of one year. The demographic characteristics of the children and their mothers are shown in
Table 1. There were no statistically significant differences in age and gender (p > 0.05) among the children. Similarly, the
mothers did not differ significantly in their age, knowledge level, income, or family environment. Therefore, the results

are comparable.
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Participated families (n=120)
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Figure | The workflow of this study.

Severity of Atopic Dermatitis Among Children

The children with AD who participated in this experiment were diagnosed with AD, and the severity of their AD was
assessed using their SCORAD scores before and after one-month treatment by the same doctor. The SCORAD scores of
children at all levels of AD severity decreased significantly after treatment (p < 0.001, Table 2).

Table | Baseline Characteristics of Trial Participants (n=120)

Variable Control Group (n=30) AD Group (n=30)
Mild AD (n=30) | Moderate AD (n=30) | Severe AD (n=30)
Mother’s characteristics
Age (years), n (%)
21~34 26 (86.67%) 24 (80.00%) 25 (83.33%) 27 (90.00%)
235 4 (13.33%) 6 (20.00%) 5 (16.67%) 3 (10.00%)
Highest education attainment, n (%)
< Bachelor’s degree 17(56.67%) 17(56.67%) 16(53.34%) 20(66.67%)
Bachelor’s degree 10(33.33%) 13(43.33%) 13(43.33%) 10(33.33%)
> Bachelor’s degree 3(10.00%) 0(0.00%) 1(3.33%) 0(0.00%)
Monthly income (yuan), n (%)
<5000 1(3.33%) 7(23.33%) 1(3.33%) 2(6.67%)
> 5000~10,000 6(20.00%) 9(30.00%) 8(26.67%) 12(40.00%)
> 10,000 23(76.67%) 14(46.67%) 21(70.00%) 16(53.33%)
Employed, n (%)
No 6(20.00%) 12(40.00%) 5(16.67%) 10(33.33%)
Yes 24(80.00%) 18(60.00%) 25(83.33%) 20(66.67%)
(Continued)
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Table | (Continued).

Variable Control Group (n=30) AD Group (n=30)
Mild AD (n=30) | Moderate AD (n=30) | Severe AD (n=30)
Children’s characteristics
Gender, n (%)
Male 19(63.33%) 20(66.67%) 17(56.67%) 18(60.00%)
Female 11(36.67%) 10(33.33%) 13(43.33%) 12(40.00%)
Age (in years), y* 1(0.00,2.00) 1(0.00,2.00) 1(0.00,2.00) 1(0.00,2.00)
Feeding patterns, n (%)
Breast feeding 11(36.67%) 3(10.00%) 6(20.00%) 7(23.33%)
Milk feeding 10(33.33%) 12(40.00%) 11(36.67%) 14(46.67%)
Mixed feeding 9(30.00%) 15(50.00%) 13(43.33%) 9(30.00%)
Having siblings, n (%)
Yes 14(46.67%) 15(50.00%) 19(63.33%) 16(53.33%)
No 16(53.33%) 15(50.00%) 11(36.67%) 14(46.67%)
Duration of disease, m® - 12 (6.00,22.65) 9 (3.75,18.00) 7 (3.88,29.40)

Note: *Data shown are P50 (P25, P75).

Table 2 Comparison of SCORAD Before and After Treatment

n Before Treatment | After Treatment
Mild AD group 26 18.75(15.55,22.83) 9.75(4.80,14.45) *
Moderate AD group 29 38.50(30.65,47.30) 16.70(8.60,22.45) *
Severe AD group 26 61.25(54.60,67.13) 23.40(13.73,34.45)*

Note: *p < 0.05, compared with the SCORAD score before treatment.
Abbreviation: SCORAD, Scoring of Atopic Dermatitis.

Anxiety and Depression Scores in Mothers
Before treatment, there was a statistically significant difference in the anxiety and depression subscale scores among the
four groups (p < 0.05). Further pairwise comparisons revealed that the anxiety scores of mothers in the three AD groups
were significantly higher than those of mothers in the healthy control group (p < 0.05), and the anxiety scores of mothers
in each AD group were not statistically different (p > 0.05). Only the depression scores of mothers in the moderate and
severe AD groups were significantly higher than those of the healthy control group (p < 0.05), and there was no
significant difference among the other groups (p > 0.05, Table 3).

After one month of treatment, the HAD-A scores decreased significantly in all three AD groups (p < 0.05). However,
the HAD-D scores only decreased significantly in the mild and moderate AD groups after treatment (p < 0.05, Table 4).

Table 3 HADS Score of Mothers in the Various AD Groups and Control Group

n Anxiety Subscore | Depression Subscore
Control group 30 1.50(0.00,3.00) 2.00(1.00,3.25)
Mild AD group 30 4.50(2.75,8.00)* 4.00(1.00,8.25)
Moderate AD group 30 5.00(3.00,10.00)* 5.00(2.00,8.25)*
Severe AD group 30 5.50(3.00,9.25)* 5.50(3.00,9.00)*
P 25.93 15.04
p < 0.0l < 0.0l

Note: *p < 0.05, compared with the healthy control group.
Abbreviation: HADS, Hospital Anxiety and Depression Scale.
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Table 4 Comparison of HADS Scores Before and After Treatment

n HAD-A HAD-D

Before Treatment | After Treatment | Before Treatment | After Treatment

Mild AD group 26 4.50(8.00,2.75) 1.50(0.00,5.25)* 4.00(1.75,9.00) 1.50(0.00,4.00)*
Moderate AD group 29 4.00(3.00,9.50) 3.00(0.00,5.00)* 5.00(2.00, 8.50) 3.00(0.50,7.50)*
Severe AD group 26 6.00(3.75,10.00) 5.00(1.75,7.00)* 5.85+3.85 5.19£3.75

Notes: HAD-D is the depression subscale of HADS, HAD-Ais the anxiety subscale of the HADS. *P < 0.05, compared with the HAD-A/D score before
treatment.

Sleep Quality Scores in Mothers

As the PSQI score increased, sleep quality decreased.”” All participating mothers completed these two questionnaires
before and after their children finished treatment. Before treatment, there was a statistically significant difference in the
total PSQI scores among the four groups of mothers (p < 0.05). Further pairwise comparison revealed that the total PSQI
scores of the mothers in the three AD groups were higher than those in the normal control group (p < 0.05), but no
statistical difference was found in the total PSQI scores of the mothers among the three AD groups (p > 0.05, Table 5).
Only the mild AD group showed decreased PSQI scores after treatment (p < 0.05, Table 6).

Discussion

Our results indicate that mothers of children with different degrees of AD show varying degrees of improvement in
anxiety levels, depression levels, and sleep quality after their children receive standard treatment. AD is a burdensome
disorder, and caregivers in particular have higher stress levels than children not affected by the disorder.’*>' Mothers are
usually the primary caregivers of children with AD, and their quality of life generally suffers more than that of fathers.*?
This study is important in the long run for families and children with varying severity of atopic dermatitis.

Many reports have examined parenting stress and decreased quality of life for caregivers of children with allergic
diseases, represented by parents of children with AD. One study found that parents of children with AD exhibited sleep
disturbances as well as increased anxiety levels and depression scores.'* However, most studies have focused on families
of children with moderate-to-severe AD. A 2004 study of mothers of children with AD found no statistically significant

Table 5 PSQI Scores of Mothers in the Various AD
Groups and Control Group

n PSQI score
Control group 30 3.00(1.80, 4.30)
Mild AD group 30 7.00(3.80,10.30)*
Moderate AD group 30 6.00(4.80,9.00)*
Severe AD group 30 6.50(4.00,9.00)*
X 28.15
b <0.01

Note: *p < 0.05, compared with the healthy control group.
Abbreviation: PSQI, Pittsburgh sleep quality index.

Table 6 Comparison of PSQI Score Before and After Treatment

Before Treatment

After Treatment

Mild AD group 26 7.23+4.05 5.27+3.71%
Moderate AD group 29 6.72+2.90 6.00+3.04
Severe AD group 26 6.50(4.00,9.00) 6.50(4.75,9.00)

Notes: *p < 0.05, compared with the PSQI score before treatment.
Abbreviation: PSQI, Pittsburgh sleep quality index.
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correlation between mothers’ quality of life and the severity of their children’s AD.'* Our study further explored this
issue regarding anxiety and depression using the HADS and found that mothers in the AD group had significantly higher
anxiety than controls, while mothers in the moderate and severe AD groups showed significant depression. Another
related study using the HADS found no differences in anxiety and only found similar results in depression for mothers of
children with moderate-to-severe AD. These findings are, of course, related to the location, time, and social factors of the
experiment. Mothers’ fears of using hormonal drugs and increased worries about subsequent recurrence of this chronic
disease may explain these differences in recent years.** >

Sleep disorders are among the most troubling symptoms in more than 50% of children with AD.*® A US study of 270
patients with AD and parents found that most of these parents (66%) were bothered by the cosleeping.’” It has been
proven that as children suffer from AD, sleep deprivation negatively impacts parents’ emotional state, level of coping
with stress, happiness, and sleep.®® Sleep problems are manifestations of anxiety and depression in mothers. A recent
prospective Chinese study of sleep disorders among mothers of children with AD noted significant differences between
mothers in the standard group in terms of difficulty falling asleep, lack of subjective sleep, and daytime fatigue. However,
no significant differences were found in the duration of sleep and early awakening.'® Another study found that the total
PSQI scores of parents to children with AD were higher than those of the control group, but the study failed to compare
the severity of AD.*? To better understand mothers’ sleep quality, our study comprehensively assessed the sleep quality of
mothers with AD using the PSQI. We found that the PSQI scores of mothers to children with varying levels of AD
severity were higher than those in the control group before treatment. However, we found that only the mild group had
clinical differences before and after treatment, and there were no significant differences among the other groups. This
may be because feeding young children with moderate-to-severe AD, sleep mood disorders, behavioral problems, and
school and work performance issues*’ would have required a lot of energy, making it difficult for mothers to be aware of
the nuanced effects of the disease at the time of the questionnaire.

As atopic dermatitis is a long-term condition, improvements in children’s rashes and health may mediate anxiety and
depression in mothers. In Chinese society, mothers need more attention as primary caregivers. The findings have
important implications for clinical practice, and a better understanding of the mental health and sleep of mothers of
children with AD can help develop interventions that can allow them to maintain a healthy and stable mindset during
their child’s long-term treatment to improve the quality of life of affected children and their families. Professionals also
need to provide parents with adequate information about the prevalence of AD; assess, manage, and support the needs of
caregivers of children with AD; and provide mental health services when necessary.

Our study has several limitations that must be acknowledged. First, the sample size was somewhat small; thus, the
statistical difference in data difference was not significant. Second, although this study considers the severity of AD
before and after the treatment, the results cannot be causally interpreted because we did not compare the control group
across time. In addition, this study mainly explored the psychological situation of mothers of children with AD, which
may be affected by other factors such as social environment and family situation. Third, we were unable to confirm
participant compliance during the treatment. Finally, this study was subjective; thus, respondents may have had some bias

in the questionnaires.

Conclusions

This is the first study to compare the changes in psychological health and sleep quality between mothers of children with
varying levels of AD severity and mothers of healthy children, both before and after treatment. Our findings show that
mothers of children with severe AD were the most affected. Through primary treatment combined with drug treatment,
the severity of the disease lessened, and the mental health and sleep quality of the mothers in the mild AD group
improved. The psychological health and sleep quality of mothers in the moderate and severe AD groups also showed
some improvement. This study reminds clinicians to pay attention to the psychology and sleep quality of caregivers while
treating children with AD.
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