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Background: Atopic dermatitis (AD) is a common chronic inflammatory skin disease in childhood that imposes substantial physical
and psychosocial burdens on children and their families. However, limited evidence is available regarding parents’ knowledge,
attitudes, and practices (KAP) toward AD management. This study aimed to investigate the KAP towards AD among parents of
children with AD.

Methods: A web-based, cross-sectional study was conducted at a tertiary children’s hospital in China between 17/01/2023 and 30/08/
2023. Parents of children diagnosed with AD completed a self-administered questionnaire covering demographics and KAP-related
domains. Of 451 valid responses, data were analyzed using descriptive statistics, correlation analysis, and structural equation modeling
to examine KAP associations and influencing factors.

Results: Among participants, 364 respondents (80.71%) were women, and 357 (79.16%) of parents had a history of allergic diseases.
The mean knowledge, attitude, and practice scores were 12.29+5.67 (possible range: 0-24), 30.70+3.33 (possible range: 9-45), and
57.02+8.31 (possible range: 14-70), respectively. Correlation analysis revealed positive associations between knowledge and practices
(r=0.328, P < 0.001) and between attitudes and practices (r = 0.175, P < 0.001). Structural equation modeling results indicated that
higher education level, higher monthly per capita income, and longer time since the child’s diagnosis were positively associated with
better knowledge. The number of children in the household was negatively associated with attitudes. Better knowledge, more positive
attitudes, higher income, and fewer children in the household were positively associated with more proactive practices.
Conclusion: Parents demonstrated insufficient knowledge, generally positive attitudes, and relatively proactive practices, though
many scored below adequacy thresholds. Given the modest strength of the observed associations, these findings should be interpreted
cautiously. Efforts may be directed toward enhancing parental education and supporting positive attitudes to potentially improve AD
management, while future longitudinal studies are warranted to further clarify causal relationships.
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Introduction

Atopic dermatitis (AD) is a chronic inflammatory skin disease typically beginning in infancy or childhood.'™ It affects
approximately 20% of children, and while the symptoms often improve or disappear as they reach adulthood, some
individuals continue to experience symptoms throughout their adult lives.>” The primary clinical manifestations of AD
include itch, dry skin, and rash.’
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AD significantly impacts the quality of life of both patients and caregivers.’ Parents, typically the primary caregivers,
face persistent challenges in managing the condition effectively.® Medication management is a major challenge. Treatment
for mild-to-moderate AD typically includes emollients, topical corticosteroids (TCS), and topical calcineurin inhibitors
(TCI). Severe or refractory cases may require systemic immunosuppressive agents, phototherapy, or biologics.”'' TCS are
recommended as the first-line treatment for acute flares and for long-term management to prevent relapse.'® However,
management of AD can be problematic. For instance, a survey of 300 parents of children with AD in China revealed that
96% harbored concerns about TCS side effects, leading 42% to withhold TCS during AD recurrences.'?

The Knowledge, Attitudes, and Practices (KAP) framework posits that knowledge forms the foundation for behavior
change, while attitudes and beliefs act as the driving forces behind such changes.]3 According to this theory, the
evolution of human behavior can be delineated into three phases: acquiring knowledge, forming attitudes and beliefs,
and ultimately developing practices or behaviors.'* However, cognitive changes resulting from knowledge acquisition do
not necessarily translate into behavior changes. Instead, they should first alter attitudes, which in turn can modify
behavior through this new understanding.'®> Although some KAP-related studies have been conducted in China, including
the recent development of the ADISKAP 1.0 scale,'® research focusing on parents’ knowledge, attitudes, and practices
regarding AD remains limited. Recent AD-specific KAP studies have reported persistent gaps in parental knowledge and
suboptimal disease management behaviors. A recent national survey in China demonstrated that both adult patients
with AD and parents of pediatric AD patients showed inadequate knowledge and inconsistent treatment practices, which
were associated with poorer disease control.'” In addition, a cross-sectional study conducted in Thailand revealed that
parental misconceptions regarding skincare routines and topical medication use were common and significantly influ-
enced daily management behaviors in children with AD.'® Furthermore, earlier evidence from Europe also indicated that
higher parental knowledge and positive attitudes were associated with better treatment adherence and disease outcomes
in pediatric AD populations.'® ADISKAP 1.0 scale was designed to assess parental KAP toward AD and infant skincare,
but it targets only parents of children under 2 years old. Given that AD can affect children across all age groups, there is
a clear gap in understanding parental KAP concerning AD in older children. Consequently, this study aimed to explore
the KAP of parents of children with AD.

Materials and Methods
Study Design and Participants

This observational cross-sectional study aimed to assess the knowledge, attitudes, and practices (KAP) of parents of
children with AD and enrolled parents of outpatient children with AD at Children’s Hospital Affiliated with Zhejiang
University School of Medicine between 17/01/2023 and 30/08/2023. The outpatient children met diagnostic criteria
based on Hanifin and Rajka (1980),%° and informed consent was provided by their legal guardians. Parents were eligible
for inclusion if they were the primary caregivers of children diagnosed with AD, were able to read and complete the
online questionnaire independently, and provided informed consent. Parents with cognitive impairment or incomplete
questionnaire responses were excluded from the final analysis. This study was approved by the Ethic Committee of
Children’s Hospital of Zhejiang University School of Medicine (2022-IRB-160), and all participants provided written
informed consent.

Questionnaire

The questionnaire, comprising four dimensions, was developed in accordance with the “Guideline for primary care of
atopic dermatitis (2022)” and “Expert consensus for management of itch in atopic dermatitis”.***' While the ADISKAP
1.0 scale has been validated for measuring parental KAP regarding AD and infant skincare in Beijing,'® our ques-
tionnaire is designed to target parents of children with AD across all pediatric age groups. The initial draft received
feedback from 3 experts in the field, each with over 20 years of experience, leading to revisions, that involved the
removal of redundant or similar questions and refining ambiguous statements. Then a small-scale distribution (57 copies)
was conducted for reliability testing, yielding a Cronbach’s a coefficient of 0.869, demonstrating high internal
consistency.
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The final questionnaire encompassed the following dimensions: 1) Demographic Information of participants, which
included parent’s gender, parent’s age, child’s gender, child’s age, residence, parent’s education, employment status,
monthly income per capita, history of allergic diseases in parents, parent’s smoking status, number of children, mother’s
age at the birth of the affected child, pet keeping, and time since the child was diagnosed with AD. 2) Knowledge
Dimension, with 12 questions scored as follows: 2 points for “very familiar”, 1 point for “heard of”, and 0 points for
“uncertain”; 3) Attitude Dimension, comprising 9 questions rated on a five-point Likert scale from “strongly agree” (5
points) to “strongly disagree” (1 point); and 4) Practice Dimension, with 14 questions scored on a five-point Likert scale
from “always” (5 points) to “never” (1 point). Higher scores indicate better knowledge, more positive attitudes, and more
proactive practices. Attaining scores above 70% of the maximum in each section indicated adequate knowledge, positive
attitude, and proactive practice.*>

Questionnaire Distribution and Quality Control
An online version of the questionnaire was created using the WeChat-based Questionnaire Star mini-program, with QR
codes generated for data collection via WeChat. Participants accessed and completed the questionnaire by scanning the
QR code provided to them. Participants were recruited through multiple channels, including posters displayed in the
dermatology clinic, direct invitation by attending physicians or nurses, and information shared via the hospital’s WeChat
platform. All participation was voluntary.

To ensure quality and completeness, all questions were mandatory. The research team reviewed each questionnaire for
completeness, internal coherence, and validity. Questionnaires with abnormal data were considered invalid. Although the
data collection period exceeded three months, the questionnaire content, recruitment procedures, and data collection

methods were standardized throughout the study period to minimize potential temporal bias.

Sample Size Calculation )

A single population proportion formula, n = w, was used to calculate the sample size. Since there were no
KAP studies on AD in the Chinese population, the sample size for this study was calculated based on an expected
proportion of participants’ understanding of AD at 50%, with a confidence level of 95% and a margin of error of 5%,
requiring a sample size of 384 individuals. In the present study, a total of 451 valid questionnaires were collected and
included in the final analysis, exceeding the minimum required sample size.

Statistical Analysis

Statistical analysis was conducted using Stata 17.0 (Stata Corporation, College Station, TX, USA). Continuous variables were
reported as mean =+ standard deviation (SD), with intergroup comparisons performed via t-tests or analysis of variance
(ANOVA). Categorical variables were described as n (%). Pearson correlation analysis was used to evaluate correlations
among knowledge, attitude, and practice scores. Variables with P < 0.05 in the univariate logistic regression analysis were
selected for the multivariate regression analysis. Multivariate logistic regression was applied to analyze the independent
factors associated with KAP, with scores exceeding 75% of the total score defined as the cutoff value.”® Structural equation
modeling (SEM) was used to test the following hypotheses: 1) the duration of diagnosis, educational level, and per capita
income directly influence knowledge. These hypotheses were formulated a priori based on prior literature and the conceptual
framework of the KAP model. For example, longer disease duration has been associated with greater parental knowledge due
to increased medical exposure over time.'® Similarly, higher education and income levels are frequently linked to better health
knowledge and behaviors. Factor analysis was not conducted prior to SEM, as the model was designed to test predefined
theoretical relationships rather than to explore latent constructs. 2) educational level and number of children directly influence
attitude; 3) per capita income, educational level, and number of children directly influence practice; 4) knowledge has a direct
effect on attitude and practice; and 5) attitude directly influences practice. Besides, given that AD typically begins in early
childhood, with 60% of cases manifesting before the age of two,*' our study conducted a subgroup analysis specifically
focusing on parents of children under two years old. All statistical tests were two-tailed, with significance set at P < 0.05.
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Results

Characteristics of the Participants

After collecting the questionnaires, the following cases were excluded: 39 cases where the parents’ ages were unreported
or under 18 years old and 30 cases of abnormal answer logic. This left 451 valid questionnaires. Among them, 364
respondents (80.71%) were women with a mean age of 32.76+4.93 years and mean childbirth age of 29.58+4.06 years.
Among the children, 243 (53.88%) boys were diagnosed with AD, with a mean age of 2.90+3.41 years, and an average
age at diagnosis of AD of 18.23+28.42 months. Meanwhile, 224 (49.67%) of parents had a history of allergic rhinitis, and
131 (29.05%) of parents were current smokers.

Knowledge, Attitudes, and Practices
The mean knowledge, attitude, and practice scores were 12.29+5.67 (possible range: 0-24), 30.70+3.33 (possible range:
9-45), and 57.02+8.31 (possible range: 14-70), respectively. Knowledge scores varied by participants’ gender (P = 0.016),
residence (P = 0.017), education (P < 0.001), employment status (P = 0.004), and average monthly per capita income (P <
0.001). Attitude scores varied by participants’ education (P = 0.029), smoking status (P = 0.040), and number of children in the
household (P = 0.011). Practice scores varied by participants’ gender (P = 0.006), child’s gender (P = 0.013), education (P =
0.003), average monthly per capita income (P < 0.001), and number of children in the household (P < 0.001) (Table 1).
The distribution of knowledge dimensions showed that the three questions with the highest number of participants
choosing the “Uncertain” option were “Negative emotions such as stress, anxiety, and depression may contribute to the
exacerbation of AD symptoms.” (K4) with 49.00%, “Topical corticosteroids are the first-line drugs for treating AD in
China.” (K10) with 35.92%, and “When initiating treatment with topical corticosteroids, formulations with sufficient
potency should be chosen to rapidly control inflammation within a few days; after inflammation is controlled, transition
to moderate to weak potency corticosteroids or other medications should be gradual.” (K12) with 35.25% (Table 2).
Regarding relevant attitudes, 49.89% strongly agreed that itching and rash significantly disrupt the child’s social life,
education, and daily activities (A2), and 35.48% strongly agreed that, although AD is not contagious, discrimination from others
leads to social anxiety and concerns about appearance (A3). Another 21.51% strongly agreed that their children had a higher
incidence of food allergies than the general child population and thus strict avoidance should be continued (A6) (Table 3).

Table | Basic Characteristics and KAP Scores

N (%) K A P
meanzSD | p meantSD | p meantSD p

Total scores 451 12.2945.67 30.70+3.33 57.02+8.31
Parent’s gender 0.016 0.165 0.006
Male 87(19.29) 10.91£5.53 30.25+2.99 54.82+9.09
Female 364(80.71) 12.62+6.03 30.80£3.40 57.55+8.04
Parent’s age (years) 32.76+4.93
Child’s gender 0.335 0.984 0.013
Male 243(53.88) 12.54+5.87 30.70+£3.42 56.13+8.67
Female 208(46.12) 12.00+6.08 30.70+£3.22 58.07+7.75
Child’s age (years) 2.90+3.41
Residence 0.017 0.886 0.678
Rural 101(22.39) 10.82+4.97 30.71£3.26 56.4119.18
Urban 300(66.52) 12.78+6.19 30.73+3.33 57.25+7.98
Suburban 50(11.09) 12.32+6.12 30.48+3.50 56.94+8.48
Education <0.001 0.029 0.003
High school and below 64(14.19) 9.50£5.35 2991+3.18 53.97+10.70
College 106(23.50) 11.47£5.70 30.37+3.00 56.68+8.02
Bachelor’s degree 221(49.00) 13.13+£5.73 31.15+3.48 58.20+7.64

(Continued)
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Table | (Continued).

N (%) K A P
meantSD | p meanzSD | p meantSD p
Master’s degree and above 60(13.30) 13.60+6.85 30.47+3.30 56.55+7.49
Employment status 0.004 0.391 0.505
Employed 323(71.62) 12.79+6.02 30.78+3.42 57.19+7.85
Unemployed 128(28.38) 11.02+5.66 30.48+3.09 56.61£9.39
Monthly income per capita (CNY) <0.001 0.711 <0.001
<5000 47(10.42) 8.70+4.88 30.26%3.19 52.60+10.88
5000-10,000 158(35.03) 11.92+5.21 30.68+3.28 56.72+7.97
10,000-20,000 123(27.27) 13.55+6.14 30.92+3.38 58.34+7.43
>20,000 123(27.27) 12.87+6.53 30.67+3.42 57.79+7.94
History of allergic diseases in parents
Allergic rhinitis 224(49.67) 13.04+6.22 31.37+3.26 57.89+8.15
Asthma 13(2.88) 14.00+7.30 29.85+4.52 58.008.10
Allergic conjunctivitis 14(3.10) 13.00+5.67 30.86+3.84 56.21£7.32
Urticaria 111(24.61) 12.46+6.09 30.67+3.19 57.15£7.26
Atopic dermatitis, eczema 100(22.17) 12.94+5.99 30.84+3.46 56.61+7.97
History of food or drug allergies 44(9.76) 13.52+6.27 30.80+3.45 59.55+6.42
Others 119(26.39) 12.45+5.95 31.30+3.46 57.97+8.64
None 94(20.84) 10.76+5.43 29.66+3.29 55.78+8.83
Smoking status 0.217 0.040 0.990
Never smoked 264(58.54) 12.68+6.20 31.02+3.37 57.05+7.96
Formerly smoked 56(12.42) 11.38+4.96 30.55+3.67 57.09+9.71
Currently smoke 131(29.05) 11.89+5.86 30.12+3.02 56.94+8.43
Number of children 0.311 0.011 <0.001
| 258(57.21) 12.53+5.82 31.04+3.30 58.48+7.37
22 193(42.79) 11.96%6.16 30.24+3.32 55.07+9.07
Mother’s age at the birth of the affected child 29.58+4.06
(years)
Pet keeping 0.809 0.880 0.813
Yes S1(11.31) 12.1045.71 30.76+3.79 56.76+10.03
No 400(88.69) 12.31%6.01 30.69+3.27 57.06+8.08
Time since the child was diagnosed with atopic 18.23+28.42
dermatitis (months)
Table 2 Distribution of Knowledge
Knowledge Very Heard of | Uncertain
Familiar

|. The characteristic feature of atopic dermatitis is its recurrent nature and prolonged course. 116(25.72) | 242(53.66) | 93(20.62)
2. The fundamental features of atopic dermatitis include skin dryness, eczematous skin lesions, and 164(36.36) | 226(50.11) | 61(13.53)
intense itching.
3. Patients often present with other atopic diseases such as allergic rhinitis and asthma at different ages, | 93(20.62) 219(48.56) 139(30.82)
necessitating long-term management as a chronic condition.
4. Negative emotions such as stress, anxiety, and depression may trigger the onset of atopic dermatitis. | 62(13.75) 168(37.25) | 221(49.00)
5. Repeated scratching is a significant cause of exacerbation and persistence of skin inflammation. 164(36.36) | 215(47.67) | 72(15.96)
6. The treatment goal of atopic dermatitis is to alleviate or eliminate clinical symptoms, eliminate 97(21.51) 260(57.65) | 94(20.84)
triggering and exacerbating factors, and reduce and prevent recurrence.

(Continued)
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Table 2 (Continued).

Knowledge Very Heard of | Uncertain
Familiar
7. Proper bathing and moisturizing are the most basic care and treatment methods. 185(41.02) | 231(51.22) | 35(7.76)

8. Bathing not only removes surface dirt and scabs from the skin but also reduces the colonization of | 144(31.93) | 231(51.22) | 76(16.85)
Staphylococcus aureus on the skin surface. However, excessive bathing should be avoided.
9. Besides identifying specific food allergens, indiscriminate avoidance of certain foods is not 136(30.16) | 250(55.43) | 65(14.41)
recommended, as excessive avoidance can lead to malnutrition. Allergic diets may change with age, and
long-term restriction of specific foods should be avoided.

10. Topical corticosteroids are the first-line drugs for treating atopic dermatitis in China. 100(22.17) 189(41.91) 162(35.92)
I'l. The absorption of topical medications is very minimal (generally 1% to 2%), with even less systemic | 99(21.95) 212(47.01) 140(31.04)
absorption, so there is no need to overly concern about “topical steroids.”
12. When initiating treatment with topical corticosteroids, formulations with sufficient potency should | 87(19.29) 205(45.45) 159(35.25)
be chosen to rapidly control inflammation within a few days; after inflammation is controlled, transition
to moderate to weak potency corticosteroids or other medications should be gradual.

Table 3 Distribution of Attitudes

Attitudes Strongly Agree Neutral Disagree Strongly
Agree Disagree
I. The relationship between the environment and the exacerbation of the | 280(62.08) 161(35.70) | 7(1.55) 0 3(0.67)

disease is close, so it is essential to pay attention in daily life to prevent
recurrence in the child. P

2. Itchiness and skin rashes severely hinder the child’s daily social, learning, | 225(49.89) 172(38.14) | 41(9.09) 11(2.44) 2(0.44)
and living activities. N
3. Atopic dermatitis is not contagious, but discrimination from others may | 160(35.48) 158(35.03) | 94(20.84) 32(7.10) 7(1.55)
cause social anxiety and appearance anxiety in children. N

4. Restoring and protecting the skin barrier function of the child is crucial. P | 332(73.61) 114(25.28) | 2(0.44) 0 3(0.67)
5. | believe that bathing with low temperature, short duration, and low 238(52.77) | 182(40.35) | 24(5.32) 6(1.33) 1(0.22)
frequency is beneficial for the child. P

6. The incidence of food allergies in children with atopic dermatitis is 97(21.51) 128(28.38) 106(23.50) 101(22.39) 19(4.21)
higher than in normal children, so strict avoidance should be continued. N

7. The recommended amount of moisturizing cream by doctors is too 41(9.09) 118(26.16) 148(32.82) 122(27.05) | 22(4.88)

much, making it somewhat difficult for the child to apply. N
8. | am concerned about the steroid medications prescribed by doctors 28(6.21) 79(17.52) 152(33.70) 149(33.04) | 43(9.53)
and am somewhat reluctant to use them. N
9. | have great trust in my attending physician. P 258(57.21) 174(38.58) 17(3.77) 1(0.22) 1(0.22)

Note: P represents positive and N represents negative.

In the practice section, 44.35% consistently limited bathing time to 5—10 minutes (P1), 60.53% consistently applied
skincare products immediately after bathing (P2), 62.97% consistently chose soft, cotton, loose-fitting clothing (P3), and
62.53% consistently followed the doctor’s medication prescription (P8) (Table 4).

Correlation and Multivariable Analysis
Correlation analysis revealed significant correlations between knowledge and practices (r = 0.328, P < 0.001) and
between attitudes and practices (r = 0.175, P < 0.001), but no significant correlation between knowledge and attitudes (r =
0.056, P = 0.235) (Tables S1-S4).

Multivariate logistic regression showed that an average monthly per capita income of 10,000-20,000 yuan (OR =
4.739, 95% CI: [1.015, 22.124], P = 0.048) and time since the child’s AD diagnosis (OR = 1.017, 95% CI: [1.006, 1.028],
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Table 4 Distribution of Practices

Practices Always Often Sometimes | Occasionally | Never

For the following practices, the frequency of implementation in your

child’s daily life is:

|. Bathing:

I.1. Once daily or every other day P 97(21.51) 122(27.05) | 129(28.60) 86(19.07) 17(3.77)
1.2. Bathing temperature maintained between 32-37°C P 177(39.25) | 171(37.92) | 67(14.86) 32(7.10) 4(0.89)

1.3. Bathing time limited to 5-10 minutes P 200(44.35) | 160(35.48) | 55(12.20) 26(5.76) 10(2.22)
1.4. Use mild, non-irritating, weakly acidic cleansing products (pH 183(40.58) 141(31.26) | 47(10.42) 44(9.76) 36(7.98)
around 6) P

2. Use of skincare products:

2.1. Apply moisturizer 1-2 times daily P 228(50.55) | 128(28.38) | 49(10.86) 38(8.43) 8(1.77)

2.2. Apply skincare products immediately after bathing P 273(60.53) | 101(22.39) | 35(7.76) 32(7.10) 10(2.22)
2.3. Adjust the use of moisturizers according to the season and 189(41.91) 147(32.59) | 63(13.97) 38(8.43) 14(3.10)
individual circumstances P

2.4. Apply an adequate amount of moisturizer multiple times P 172(38.14) | 141(31.26) | 83(18.40) 44(9.76) 11(2.44)
3. Choose soft, pure cotton, loose-fitting clothing P 284(62.97) | 137(30.37) | 21(4.66) 7(1.55) 2(0.44)

4. Avoid and reduce possible environmental factors P 190(42.13) 171(37.92) | 65(14.41) 21(4.66) 4(0.89)

5. Promptly remove sweat P 139(30.82) | 197(43.68) | 90(19.96) 23(5.10) 2(0.44)

6. Avoid excessive dryness and high temperatures P 157(34.81) | 200(44.35) | 75(16.63) 17(3.77) 2(0.44)

7. Cleanse the environment of allergens (such as dust mites, animal | 119(26.39) 164(36.36) 106(23.50) 54(11.97) 8(1.77)

dander, pollen) P

8. Adhere to prescribed medication P 282(62.53) | 141(31.26) | 23(5.10) 3(0.67) 2(0.44)

Note: P represents positive.

P = 0.002) were independently associated with good knowledge (Table S1). Additionally, knowledge (OR = 1.047, 95%
CI: [1.006, 1.089], P = 0.024) and current smoking (OR = 0.488, 95% CI: [0.268, 0.889], P = 0.019) were independently
associated with attitude (Table S2). Furthermore, knowledge (OR = 1.127, 95% CI: [1.074, 1.181], P < 0.001), having
a male child (OR = 0.528, 95% CI: [0.323, 0.863], P = 0.011), and the child’s age (OR = 0.841, 95% CI: [0.774, 0.914],
P < 0.001) were independently associated with practices (Table S3).

SEM Analysis

SEM results indicated that education (f = 0.820, P < 0.001), monthly per capita income (p = 0.596, P = 0.009), and the time
since the child’s diagnosis (f = 0.065, P < 0.001) directly affected knowledge. The number of children in the household
directly impacted attitudes (p = —0.711, P = 0.025). Knowledge (B = —0.711, P < 0.001), attitudes ( = 0.338, P = 0.002),
monthly per capita income (B = 0.735, P = 0.022), and number of children in the household (f = —2.857, P < 0.001) directly
influenced practice (Table S5 and Figure 1). The SEM showed favorable model fit indices, indicating a well-fitting model
(Table S6).

Subgroup Analysis

Subgroup analysis of participants with children under two years old showed that the knowledge score (OR = 1.136, 95%
CI: [1.055, 1.224], P = 0.001) and having a male child (OR = 0.413, 95% CI: [0.196, 0.872], P = 0.020) were
independently associated with practice, while for knowledge and attitude scores, no factors were independently
associated with them (Tables S7-S9). SEM results revealed that education (B = 0.599, P = 0.043) and the time since
the child’s diagnosis (B = 0.203, P < 0.001) directly influenced knowledge. The number of children in the household
directly affected attitudes (f = —1.035, P = 0.016). Knowledge (B = 0.433, P <0.001) and attitudes (f = 0.282, P = 0.032)
directly influenced practice (Table S10 and Figure S1). The SEM showed favorable model fit indices, indicating a well-

fitting model (Table S11).
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Discussion

Parents of children with AD exhibited insufficient knowledge, generally positive attitudes, and relatively proactive
practices, although many did not meet the predefined threshold for adequacy. It should be noted that the observed
associations were modest in magnitude and reflect statistical correlations rather than causal relationships. Therefore,
while our findings suggest a potential need for targeted educational interventions aimed at improving parental knowledge
and fostering positive attitudes regarding AD in children, longitudinal studies are warranted to further validate these
relationships and assess their long-term impact on parental behavior and disease management outcomes.

Compared to the ADISKAP 1.0 scale developed in Beijing,'® our study reveals both similarities and important
differences in parental KAP patterns. Both studies identified significant knowledge gaps among parents, particularly
regarding topical corticosteroid use, with our study showing 35.92% of parents uncertain about corticosteroids as first-
line treatment, which aligns with the corticosteroid phobia documented in ADISKAP 1.0. However, our findings extend
beyond the infant-focused scope of ADISKAP 1.0 by demonstrating that knowledge and practice patterns vary
significantly with child age and time since diagnosis. Our study found that parents with children under 2 years showed
different KAP patterns compared to those with older children, suggesting that the developmental stage-specific needs
identified in ADISKAP 1.0 continue to evolve as children grow. Furthermore, our regional analysis revealed urban-rural
disparities in knowledge scores that were not addressed in the ADISKAP 1.0 study, highlighting the importance of
regional context in understanding parental KAP patterns across different healthcare settings in China.

Our findings underscore gender-based discrepancies, with females exhibiting better knowledge and practice scores
compared to males. These findings are consistent with previous AD-focused studies conducted in different regions. Relji¢
et al reported that mothers of children with AD generally demonstrated higher disease-related knowledge and greater
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engagement in treatment-related decision-making compared with fathers, which was associated with improved disease
management outcomes.'® Similarly, Nie et al observed that female caregivers exhibited significantly higher KAP scores
in a Chinese multicenter survey, suggesting that gender-related caregiving roles may influence information acquisition
and health behaviors in pediatric AD management.'” This observation aligns with studies suggesting that mothers, who
typically assume the role of primary caregivers, acquire more health-related information and engage more actively in
managing the health conditions of their children.>*** This gender difference underscores the need for targeted educa-
tional efforts that cater to the specific informational needs of fathers, who may be less involved in daily management but
equally essential in a supportive role.

Specifically, our findings underscored a direct relationship between parental education, income, and KAP, which
parallels observations from a Serbian study that indicated better knowledge and attitudes among more educated and
employed parents.' Higher education often equips parents with better information-seeking skills and critical thinking,
allowing them to interpret medical advice more accurately. Urban residents scored higher in knowledge than rural
residents, likely due to better access to healthcare resources in urban areas. This urban-rural disparity has been
recognized in the literature, emphasizing the need for community-based education and support programs tailored to
rural populations.”® Employed parents scored higher in knowledge compared to their unemployed counterparts, possibly
due to increased exposure to health information at workplaces or through healthcare benefits provided by employers.
Furthermore, employment might also correlate with income, which directly influences access to healthcare.

Interestingly, our study also noted a significant impact of the child’s age and the time since diagnosis on parental
practices. As children grow and develop, their care needs evolve, requiring adjustments in management strategies. Over
time, parents also gain more experience and knowledge, which enhances their ability to effectively manage the condition.
This finding underscores the importance of continuous education for parents throughout the child’s growth and the
evolution of AD.?” Besides, participants with only one child scored higher in attitudes and practices, which could be
because they can dedicate more time and resources to one child’s care. Conversely, families with multiple children might
face challenges dividing attention and finances among all children.?® Besides, relationships between knowledge-practice
and attitude-practice were revealed, which aligns with prior findings that a well-informed and positive approach often
translates into proactive management.'’

Our subgroup analysis revealed that the influence of education on knowledge scores appears to be weaker in the
subgroup of parents with children under two years old. This finding is inconsistent with the literature, indicating that
parents of younger children are often more engaged in seeking information immediately following diagnosis.”’
Additionally, the role of attitudes in influencing practices is observed to be lesser in the subgroup. This could be due
to the practical challenges and stress associated with caring for younger children, where immediate concerns and daily
demands may override the influence of attitudes on practice.> Interestingly, the negative impact of having more children
in the household on practices is less pronounced in the subgroup. This might be due to the concentrated care and attention
often required by infants, which necessitates more active management practices from parents. Additionally, having more
children might lead to a more experienced approach to childcare among parents, enhancing their ability to manage the
condition more effectively through accumulated knowledge and practical skills.*'**? Nevertheless, these findings suggest
that targeted educational strategies focusing on daily skincare routines, treatment adherence, and psychosocial support
may still be beneficial for improving parental engagement in AD management.

Overall, the findings across the knowledge, attitude, and practice dimensions highlight several important gaps and
opportunities for intervention. Although many respondents were familiar with the characteristic features and chronic
course of AD, awareness of psychological triggers, particularly the role of negative emotions, was relatively limited.
Educational programs should therefore emphasize the multifactorial nature of AD and integrate discussions of stress
management and mental health support into routine care.’® Attitudinally, while most caregivers expressed trust in
physicians and recognized the importance of skin barrier protection, concerns about treatment modalities—especially
corticosteroid use—and the burden of daily care routines persisted. Such misconceptions, including corticophobia
reported in previous studies, underscore the need for open communication, personalized education, and shared
decision-making to improve confidence and adherence.*® In practice, although key behaviors such as maintaining skin
hydration were commonly adopted, inconsistencies remained in bathing routines and environmental control. Targeted,
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practical education and the use of digital tools to support daily management and adherence monitoring may help
reinforce recommended behaviors and promote sustained improvements in AD care.*®

Several limitations should be acknowledged. Firstly, the study’s reliance on a web-based self-administered ques-
tionnaire may introduce selection bias, as it could exclude participants without internet access or those less inclined to
participate in online surveys. Secondly, the cross-sectional design limits the ability to establish causal relationships
between variables, merely capturing a snapshot of the participants’ KAP at a single point in time. The data collection
period spanned seven months, which is longer than the typical 1-3 month period for cross-sectional studies. This
extended timeframe raises the possibility of temporal bias, as seasonal variations, public health campaigns, or other
external events during this period could have influenced parental KAP, potentially distorting the data and affecting the
consistency of the “snapshot” in time. Although we standardized procedures to minimize this risk, its potential influence
cannot be entirely excluded. Thirdly, the study was conducted in a single tertiary hospital, and the focus on a specific
hospital setting may restrict the generalizability of findings to broader populations, as healthcare access, socioeconomic
status, and cultural factors may vary across different regions or healthcare settings. Lastly, while the knowledge
dimension in this study was measured using a 3-point Likert scale, which reflects participants’ self-perceived under-
standing, this method may not fully capture objective knowledge. Self-assessment could lead to overestimation or
underestimation of actual knowledge levels. Nevertheless, in our context, perceived knowledge remains valuable, as it
may influence attitudes and behavioral decisions. Moreover, certain questionnaire items were designed based on Chinese
clinical guidelines, which may differ from international recommendations. These differences in clinical practice may
influence the interpretation of some items, and should be considered when applying the findings to broader or non-
domestic contexts. In addition, certain questionnaire items have addressed topics that may be perceived as controversial,
such as corticosteroid use and the role of psychological stress in disease exacerbation. While these items were included to
reflect real-world misconceptions and beliefs, their interpretation may vary among respondents, which could influence
the accuracy and consistency of the results. In addition, as the survey was conducted in a tertiary hospital setting and
relied on voluntary participation, parents who were more health-conscious, better educated, or had greater access to
digital platforms may have been more likely to respond. This potential selection bias should be considered when
interpreting the generalizability of the findings to the overall population of caregivers for children with AD.

Conclusions

In conclusion, parents of children with AD exhibited insufficient knowledge, generally positive attitudes, and relatively
proactive practices regarding AD. Given the modest strength of the observed correlations, these findings should be
interpreted as associative rather than causal. Therefore, efforts may be directed toward enhancing parental education and
supporting positive attitudes to potentially improve disease management, while future longitudinal studies are warranted
to further clarify the causal relationships between knowledge, attitudes, and practices.

Abbreviations
KAP, Knowledge, attitudes, and practices; AD, Atopic dermatitis; TCS, Topical corticosteroids; TCI, Topical calcineurin
inhibitors; SD, Standard deviation; ANOVA, Analysis of variance; SEM, Structural equation modeling.
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