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Purpose: Atopic dermatitis (AD) is a chronic, relapsing and remitting inflammatory skin disease characterized by intense itch. The
disease burden includes physical limitations, psychosocial discomfort, and a reduced quality of life (HRQoL). This study presents the
results of a parent-reported survey on the psychosocial impact of AD on Italian pre-adolescent children (6-11 years old), with
a specific focus on bullying, self-isolation, absenteeism, and presenteeism.

Methods: An online questionnaire was sent to 3067 random recipients and 160 matched the inclusion criteria for age, self-reported
AD diagnosis, localizations (according to ISAAC), and disease severity (POEM >8). 100 children, with comparable ages, not matching
the inclusion criteria for AD, were recruited as a control group.

Results: Children with AD and their caregivers had a significantly lower quality of sleep (QoS) compared to the control group. The
presence of AD was directly responsible for many restless nights, both in children and caregivers (58.9 and 55.4 respectively).
Children with AD and their parents also experienced significantly more daytime drowsiness (43.6 and 54.6 days, respectively).
Children with AD were more frequently victims of bullying at school (20.0% vs 9.0%; p<0.05) or in other social environments (16.9%
vs 3.0%; p<0.05). AD caused 17.7 days of absenteeism and 20.1 days of presenteeism per student over the previous 12 months,
accounting for 37.8 days of study impairment overall. Severe/very severe AD had a significantly greater impact on presenteeism than
moderate AD (25.1 vs 17.5 days; p<0.05). Presenteeism, which was more pronounced among bullied students, was positively
correlated with absenteeism only in the AD cohort.

Conclusion: AD has a detrimental impact on the HRQoL of pediatric patients, causing stigmatization and social isolation. Functional distress
was also reported by caregivers. Our study might inform the public and policymakers about the disease burden of AD at a young age.
Keywords: atopic dermatitis, absenteeism, presenteeism, sleep impairment, daily drowsiness

Introduction

Atopic dermatitis (AD) is a chronic, relapsing, and remitting inflammatory skin disease, affecting up to 20% of children
worldwide. In Italy, the overall prevalence of AD in children is 17.6%, 34.2% with moderate, and 5% with severe disease
manifestations.'

AD, whose primary manifestations include xerosis, eczematous lesions, and lichenification is more commonly
localized on the neck, hands, feet, face, and on the flexural surfaces of the body.y‘ AD lesions have also an age-
related distribution: infants often present with widely distributed xerosis and acute skin lesions, typically on the face,
cheeks, and trunk. In childhood, the eczematous and exudative lesions are more localized (typically to the flexor
surfaces. AD lesions in adolescents and adults can be either diffuse or localized, typically affecting hands, eyelids,
and flexures).>*
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Itch, or pruritus, is a defining symptom of AD and the most burdensome clinical manifestation.”” The consequences
of pruritus extend far beyond physical distress to include great psychosocial discomfort and social stigma. AD is
associated with sleep disturbances and prolonged sleep deprivation may result in irritability, lack of concentration,
depression, and anxiety.®* '? AD is also associated with psychological comorbidities in children and their caregivers,
behavioral issues, and a substantial reduction in health-related quality of life (HRQoL).">™*

Altogether, AD has a profound impact on the social development of affected children, who feel ashamed, miss school
days, give up sports activities, spend more time by themselves, and may have fewer friends than their non-AD peers,
particularly in presence of severe AD.'®> Due to the visible nature of the disease, children with AD are also victims of
disease-related stigmatization.'®'” Bullying, with rates varying across studies from <10% to 60%,'®2' further under-
mines children’s self-esteem which, in turn, further increases their risk of being victimized,'* resulting in a vicious circle
of psychosocial distress.

AD affects not only children but also their families. However, limited research has been conducted on parents of
children with AD. AD has a great impact on the HRQoL of families, is time-consuming, and expensive. Parents may lose
workdays or be less productive at work due to poor quality of sleep.** 2¢

In the year 2000, the point prevalence of AD in Italian schoolchildren was estimated to be 5.8% (with a lifetime
prevalence of 15.2%) and was strongly associated with the presence of AD in at least one parent.*’ In the last few
decades, the Italian scientific community has committed to the diagnosis, management, and understanding of the burden
of AD in children, adolescents, and adults. Compared to controls, AD children up to 7 years old, as well as family
members, showed a moderate alteration of the HRQoL. Itching, sleep disturbance, cost of disease management, tiredness,
and irritability of parents caused by the disease contributed to reduce HRQoL.?® A second study of children aged 1-12
found a strong association between severe AD and poor HRQoL of both children and their mothers.”® A recent Italian
study described the high social stigma associated with AD, showing that 2 out of 5 adolescents with AD are victims of
bullying and more than 3 out of 10 adults with AD suffer discrimination in the workplace. Notably, bullying and
discrimination were positively associated with rates of absenteeism and presenteeism.?’

The limited data on bullying, self-isolation, absenteeism, and presenteeism in preadolescent children and the burden
of the disease on their caregivers stimulated our interest. Here we present the results of a parent-reported survey on the

psychosocial impact of AD on Italian children aged 611 years and their caregivers.

Materials and Methods

Study Design

This study was based on data collected through Computer Assisted Web Interviews (CAWI). An online semi-structured
and self-administered questionnaire was sent randomly by email to a sample of a nationally representative population
database (DOXA, Milan, Italy). Data were gathered between September and December 2021.

Questionnaire Development

The CAWI questionnaire was aimed at understanding the emotional and physical impact of AD on children and their
caregivers compared to their non-AD counterparts. The questionnaire, administered in Italian, required approximately 30
minutes to be completed and was divided into two sections. The first section (screening) was aimed at assessing whether
responders were eligible for the study, whereas the second section contained the research questions, based on a review of
the relevant literature.’* % The survey included open/closed questions, multiple choice questions, 5-point Likert-scale
questions, 11-point rating scale questions, and in-depth open-ended questions.

Absenteeism was measured in terms of school absences, late entries, or early exits; presenteeism was defined as the
difficulty in remaining focused and concentrated at school or while doing homework at home. Overall study impairment
was defined as the sum of absenteeism and presenteeism. Bullying was investigated both explicitly with direct questions,
and indirectly, by presenting some daily situations.
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Data Analysis

Statistical analyses were performed using the Diana software version 2.06.019 (NIPO, Amsterdam, The Netherlands).
The internal consistency of the questionnaire was measured using Cronbach’s a coefficient. Categorical variables were
compared using the y° test. For continuous variables, non-parametric Spearman correlation tests were used. Statistical
significance was set at p<0.05 (two tailed).

Study Population
Participants were enrolled according to age (611 years), ISAAC criteria (presence of itchy rashes for at least 6 months in the
past year, and affecting the inside of the elbows, the region around the knees/ankles, under the buttocks, or around the neck,

ears, or eyes),”” self-reporting an AD diagnosis by a healthcare professional and a POEM disease severity score >8.26-3-

Results

Population Characteristics and Clinical Manifestations of AD

The questionnaire was sent to 3067 recipients and was completed by 1231 respondents. The final study population
consisted of 160 children with AD and a control group of age-matched 100 children without AD who were randomly
selected among respondents who did not match the inclusion criteria (Supplementary Figure 1). Demographic and

clinical data are summarized in Table 1.

The AD population presented a significantly higher number of comorbidities than controls (4.1 vs 1.0; p<0.05); comorbid-
ities were typically allergies (pollen, dust, food), allergic conjunctivitis, allergic rhinitis, and asthma. Parents, siblings, and close
relatives (grandparents, uncles, cousins) of AD children showed similar patterns of comorbidity (3.8 vs 1.3; p<0.05), where AD
was the most frequent condition (69.4%), followed by allergies, asthma, and chronic rhinosinusitis with nasal polyps. The
first AD manifestations developed on average at 5 years of age (15.6% before 2 years of age). Diagnosis of AD was made by
dermatologists (51.2%), pediatricians (29.4%), allergists/immunologists (14.4%), or general practitioners (GP) (5.0%).

According to the POEM score, 66.2% had a moderate disease. Severe and very severe AD accounted for the
remaining 28.8% and 5.0%, respectively. Interestingly, when asked directly about the perceived severity of the disease,
13.8% of caregivers underestimated the severity of their children’s AD, classifying as mild/clear skin what was classified
as moderate according to the POEM score.

AD affected exposed/visible areas of the body of 93.7% of children. In most cases (59.4%), AD affected 25% to 50%
of the body surface area (BSA), with 5.6% of children reporting a >50% BSA involvement. Face (40.0%), hands
(12.5%), and arms (11.3%), which were perceived as the body parts most visible to others (85.9%, 75.0%, and 83.3%,
respectively), were considered the localizations with the highest social impact.

At the moment of the survey, children were seeing more than one physician (mean 2.2), including a dermatologist
(81.9%), a pediatrician (75.6%), an allergist/immunologist (34.4%) or a GP (30.0%). Approximately half of the children
reported consulting the dermatologist (47.9%), the pediatrician (50.0%) or the GP (46.4%) once every 2-3 months. In the
previous week, only 51.9% used specific detergents and 48.7% moisturizing creams, 92% were on active treatment
for AD, whereas 8% were not, primarily for fear of corticosteroids. In the past year, despite the support of multiple
physicians and the availability of alternative treatments, 91.9% of parents reported at least one flare of the disease (mean
value 7.6 flares); in 30.0% of cases, flares required a visit to the emergency room (mean value 2.9 visits) and in 15.0% of
cases, a hospitalization (mean value 2.5 admissions).

HRQolL, Daily Limitations, Relationships and Feelings
AD had a very large effect on children’s lives (mean CDLQI score 13.8), with an “extremely large effect” for 1 out of 4
children (26.3%). The perceived HRQoL varied largely across groups, with 55.6% of responders in the AD group
reporting a negative perception vs 8.0% in the control group (p<0.05) (Table 1).

In daily routine, AD-related limitations overcome any other health-related limitations (63.1% vs 13.1%; p<0.05)
whereas only 6.0% in the non-AD group reported health-related limitations in their daily routine (Figure 1A).
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Table 1 Demographic and Clinical Data of the Final Study Population

AD Group Non-AD Group

(N =160) (N =100)
Age 88 83
Female/Male (%)* 40/60 53/47
Children Comorbidities (%)
Pollen allergies* 52.5 12.0
Dust allergies* 46.2 14.0
Allergic conjunctivitis* 35.0 7.0
Food allergies* 33.1 9.0
Asthma* 23.1 7.0
Chronic rhinosinusitis with nasal polyps* 7.5 2.0
Parents and family comorbidities (%)
Atopic dermatitis* 69.4 15.0
Pollen allergies* 66.2 46.0
Dust allergies* 58.7 43.0
Food allergies* 51.9 21.0
Asthma* 444 24.0
Chronic rhinosinusitis with nasal polyps* 15.0 6.0
CDLQI distribution (%)
No effect 25 na
Small effect 12.5 na
Moderate effect 30.6 na
Very large effect 28.1 na
Extremely large effect 26.3 na
HRQolL distribution (%)
Quite a lot* 13.1 3.0
A lot* 425 5.0
Somewhat* 27.5 5.0
Not Much 10.6 8.0
Not at all* 6.3 79.0
AD treatments (%)*
Topical corticosteroids 55.6 na
Oral antihistamines 29.4 na
Topical non-corticosteroid drugs 22.5 na
Oral corticosteroids 21.9 na
Antibiotics 21.5 na
Calcineurin inhibitors 12.5 na
Immunosuppressant drugs 6.9 na
Biologic drugs 6.3 na
No AD treatment 8.0 na

Notes: *Statistically significant (p<0.05). ATreatments refer to the previous week.
Abbreviations: AD, Atopic Dermatitis; na, not applicable.

Referring to the previous week, and compared to their counterparts, children with AD more often experienced
difficulties in practicing sport (43.1% vs 6.0%; p<0.05) or leisure activities (36.9% vs 5.0%; p<0.05), in studying/going
to school (24.4% vs 10.0%; p<0.05), in interacting with their school friends (34.4% vs 5.0%; p<0.05) or family members
(17.5% vs 2.0%; p<0.05) (Figure 1B). Children with AD also gave up extracurricular activities more frequently than
those in the non-AD group. (45.6% vs 10.0%; p<0.05).
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A @ £* Children with AD & £ children without AD
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relate with relatives/family members _ 1 |2

M Very difficult/quite difficult [ Very difficult/quite difficult
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7 Not very difficult/ [ Not very difficult/
not difficult at all not difficult at all

Figure | Limitations and implications on daily activities.

Notes: AD and non-AD related limitations in the AD group vs any health limitation in the non-AD group (A); specific daily limitations in the AD population (B). *Statistically
significant (p<0.05).

Abbreviation: AD, atopic dermatitis.

Data also show the substantial emotional burden of AD. Compared to controls, children with AD reported more
frequently negative feelings, such as uneasiness-embarrassment (39.4% vs 1.0%; p<0.05), judgment by others-shame
(31.9% vs 5.0%; p<0.05) and worry-uncertainty (24.4% vs 9.0%; p<0.05) and less often positive feelings such as calm-
tranquility (16.3% vs 42.0%; p<0.05), strength-determination (13.1% vs 27.0%; p<0.05) and peace freedom (11.3% vs
58.0%; p<0.05) (Figure 2A).

Children with AD did not feel comfortable with their condition from a personal perspective. More than 1 in 2 children
believed that other people wondered what was wrong with their skin (53.7%) and covered their skin to prevent others
from seeing any sign of AD (51.9%), mostly with an adequate choice of clothes (46.3%), or did not look at themselves in
the mirror, as reported by about 2 out of 5 children. The data also captured common beliefs about AD such as, according
to our participants, the general population thinking that AD is contagious (51.9%) or associated to poor personal hygiene
(35.6%) (Figure 2B).
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Figure 2 Emotional burden.

Notes: Emotional burden of atopic dermatitis expressed as positive and negative feelings (A). (B) shows behaviors and beliefs associated with atopic dermatitis. *Statistically
significant (p<0.05).

Abbreviation: AD, atopic dermatitis.

Quality of Sleep and Daily Drowsiness

AD has a great impact on the quality of sleep (QoS) of children. During the past week, 60% of them had a poor QoS
compared to only 1% of their non-AD peers (p<0.05), with 61.3% reporting sleep problems for 3 or more nights and
23.1% for 5-7 nights. Data also suggested a negative association between disease severity and QoS. On a 0 to 10 scale,
over the past year, children without AD had an average QoS score of 8.5 against the 4.5 score of those with severe/very
severe AD and the 5.5 score reported by those with moderate AD. Parents of non-AD children had a mean score of 6.9,
whereas parents of a child with AD had lower scores of 5.4 and 5.1 for moderate and severe/very severe AD, respectively
(Figure 3A). Furthermore, the proportion of children with a very poor QoS (0-5) was greater among those with severe/
very severe AD compared to those with moderate disease (66.7% vs 45.3%; p<0.05) (Figure 3A).

In our study, QoS was defined as having difficulty falling asleep, frequently waking up, and having difficulty falling
back to sleep after waking up. We also compared the number of nights with QoS disturbances and of days with
drowsiness experienced by participants over the past 12 months and assessed whether those were due to AD or any
other health-related issue (Figure 3B and C).

Children with AD were reported on average as having 91.7 restless nights (vs 8.5 nights reported for their peers
without AD; p < 0.05). Overall, active AD had a strong impact on rest, causing more nights of broken sleep than any
other health-related issue (58.9 vs 32.8; p<0.05) (Figure 3B). The disease also had a negative impact on caregivers’ sleep.
Parents of children with AD reported 86.7 restless nights per year (vs 23.3 nights reported by parents of children
without AD; p< 0.05). Children’s AD caused significantly more nights with sleep disturbances than any other health-
related issue (55.4 vs 31.3; p<0.05).

The inability to rest during the night translated into heaviness/drowsiness during the day. Children with AD
experienced significantly more daytime drowsiness than their non-AD peers (63.1 days vs 6.5; p<0.05) (Figure 3C),
whereas their parents reported 97.5 days with drowsiness per year against the 25.8 days reported by their counterparts in
the control group (p<0.05). Overall, AD caused more sleepiness and tiredness than any other health-related issue in
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Figure 3 Sleep impairment and daily drowsiness.

Notes: Quality of sleep for parents and children with or without atopic dermatitis over the past year (A). The average score is on a 0 to 10 scale. Number of nights with
poor sleep (B) and days with drowsiness (C). ab Statistically significant (p<0.05).

Abbreviation: AD, atopic dermatitis.
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children (43.6 days vs 19.5; p<0.05) whereas no significant differences were reported by their caregivers (54.6 days
vs 42.9).

Bullying and Self-Isolation

Children with AD were more frequently victims of bullying than their non-AD peers, both at school (20.0% vs 9.0%;
p<0.05) and in other social environments (16.9% vs 3.0%; p<0.05). Over the previous year, nearly half of the AD
children (48.7%) had experienced at least one episode of direct bullying at school because of their disease: classmates
were excluding/isolating (39.4%) or being bossy (38.1%) with them, targeting them with nicknames (33.7%) and teasing
them (40.1%) about their AD. Nearly half (51.9%) of the AD children also experienced indirect bullying, such as being
stared at because of their disease. Altogether, most children with AD (66.9%) had experienced at least one episode of
direct/indirect bullying or self-isolation related to AD in the previous year.

AD commonly triggered self-isolating behaviors (59.4%). In particular, children with AD found it difficult to interact
with classmates of the opposite sex (48.7%), gave up on some extracurricular activities or did not attend parties (40.6% in
both cases), or were afraid of going to school, to avoid bullying linked to their disease (35.6%) (Supplementary Table 1).

About 16% of parents of AD children declared that without the disease their child would have more friends.
However, AD did not affect children’s social development: no significant difference was found in the number of close

friends between the two groups (6.6 vs 6.2).

Distance Learning During COVID Pandemic

During the COVID-19 pandemic, in-class teaching was replaced by emergency distance learning. Overall, without
making any reference to the disease, most children experienced distance learning negatively, albeit more frequently in the
non-AD group (73.0% vs 51.3% in the AD group; p<0.05); on the other hand, the frequency of children with AD which
considered the opportunity to stay at home as a relief was twice compared to peers without AD (29.4% vs 14.0%;
p=<0.05) (Supplementary Figure 2A). The feeling of relief due to not attending school in person was positively correlated

with the disease severity (40.9% vs 22.4% for severe/very severe AD and moderate AD, respectively; p<0.05). Distance
learning was experienced favorably because AD was less visible to classmates (34.8%), children were less likely to be
teased or bullied (21.7%), they felt more relaxed (19.6%) and had more flexibility about their clothing and skin care
(6.5%) (Supplementary Figure 2B).

Absenteeism and Presenteeism

Absenteeism was measured in terms of school absences, late entries or early exits due to AD; presenteeism was defined
as the difficulty in remaining focused and concentrated at school or while doing homework at home. Study impairment
was defined as the sum of absenteeism and presenteeism.

We compared absenteeism and presenteeism over the past 12 months between groups, making explicit enquiries on
the number of days of absenteeism and presenteeism due to AD (AD group) and any/any other health-related reasons
(AD and non-AD groups).

When asked about school attendance and performance, 46.3% of parents reported school absences, late entries or
early exits due to AD for “a few days per year”, 43.1% reported absenteeism for “a few days every 2 weeks/a few days
a month” (from 15 to 30 days per year) and 10.6% reported absences for “one or more days per week”, meaning
a minimum of 50 days per year (Figure 4A).

AD accounted for 17.7 days of absenteeism per student on average whereas all other health issues accounted for 14.7
days. In the non-AD group, we calculated 12.7 total days of absenteeism (Figure 4A). Health status accounted for 14.3
and 10.1 days of presenteeism per student/year for children with and without AD respectively, whereas AD alone caused
20.1 days of presenteecism per student/year (Figure 4B). For about one in six (15.0%) children there were difficulties in
keeping focus and concentration at school or while doing homework at home for least one or more days per week, 39.4%
for a few days every 2 weeks/a few days a month, and 45.6% for a few days per year. One student out of 20 (5.6%)
reported presenteeism for 67.1 days per year. Overall, AD-induced absenteeism + presenteeism resulted in a study
impairment of 37.8 days per student/year.
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One or more days per week . 0.6 I 0
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Due to AD

A few days per year

K/ %%
(about seven days per year)

A few days every 2 weeks/
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health-related reason
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(from 15 to 30 days per year)

One or more days per week . I 4
(minimum of 50 days per year) =t 3.6 0

Average: 20.1 days

Average: 14.3 days

Figure 4 Absenteeism and presenteeism.

Notes: Absenteeism as number of days of school missed over the past |2 months (A) and presenteeism as number of days with decreased focus/functionality (B) due to
atopic dermatitis or any/any other health-related issue over the past 12 months. Data expressed as percentages and average. ***Statistically significant (p<0.05).
Abbreviation: AD, atopic dermatitis.

Interestingly, presenteeism and absenteeism were positively correlated in the AD cohort (Pearson’s r=0.63; p<0.05),
while no correlation was found for non-AD children (r=0.34).

We also found a positive association between presenteeism/absenteeism and bullying and between presenteeism/
absenteeism and disease severity. Presenteeism was more pronounced among bullied students with AD (25.5 vs 11.6;
p=<0.05), who also lost on average more days of school compared to not-bullied ones (21.3 vs 12.2; p<0.05). Severe/very
severe AD had a significantly greater impact on presenteeism compared to moderate AD (25.1 days vs 17.5; p<0.05),
although absenteeism (19.6 vs 16.7 days; p ns) did not vary across disease severity. Approximately 1 out of 3 caregiver
parents (38.1%) acknowledged the negative impact of AD on school performance and said such perception had been
largely confirmed by teachers (60.6%), with AD being perceived as a future obstacle to their children’s academic or
professional career by 22.5% of caregivers. This perception was even more prominent in the presence of severe/very
severe AD (40.7% p<0.05).
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Personal, Professional, and Economic Impact of AD on Caregiver Parents

Compared to controls, caring for children with AD required more time and energy (57.5% vs 43.0%; p<0.05), and
caregivers felt overwhelmed by the responsibility of being a parent (29.4% vs 16.0%; p<0.05) up to the point that 1 in 5
of them (18.1% vs 3.0%; p<0.05) reconsidered having children. Caregivers feared about their children’s future, including
the fear of AD becoming chronic (47.5%), its worsening over time (38.1%), scars becoming permanent (29.4%),
occurrence of long-term adverse effect of drugs such as cortisone (28.8%), professional/personal renounces (26.3%),
or serious skin infections (24.4%).

Caregivers of children with AD experienced more difficulties than their counterparts: nearly 1 in 4 reported
difficulties with their job (24.4% vs 1.0%, p<0.05), 1 in 10 had to change their job/alter their career paths (10.0 vs
1.0%, p<0.05) and 39.4% had asked for days off/hours of leave in the previous month (50.6% in the last 6 months) to
care for their child’s AD.

The impact of AD also extended to the emotional and personal well-being of parents, who, compared to controls, lost
friendships more frequently (9.4% vs 0.0%, p<0.05) and had periods of depression (13.8% vs 2.0%, p<0.05). Severe/very
severe AD had a higher impact on parent depression than moderate AD (22.2% vs 9.4%; p<0.05).

Finally, on average, the annual out of pocket expenses related to managing the disease was €1393.2, 55.0% of which
was spent on skin care products (excluding the cost of drugs and visits), and 45.0% for clothes, house cleaning products,
laundry services and similar.

Discussion

This study evaluated the psychosocial burden of moderate to severe AD on 6- to 11-year-old children and their parents.
Altogether, children with AD did not seem comfortable with their condition from both a personal and a relational
perspective, developing a negative perception of themselves. AD was perceived as a difficult-to-hide skin condition
which had a negative impact on everyday activities and on the emotional state of the children who often felt ashamed and
judged by others, unlike their peers without AD. Our data are consistent with those from other studies, suggesting that
children with AD are at increased risk of developing mental health disorders.***

In our study, parents reported children with AD having a totally different set of feelings compared to their peers. AD
suppressed the positive feelings typical of childhood (ie, strength and freedom) while triggering negative feelings such as
uncertainty, embarrassment, and self-consciousness/shame. These negative feelings are known to correlate with disease
severity,”” with up to 70% of children with AD feeling ashamed with peers during their primary school years."?

AD had a great impact on physical, emotional, and social functioning in children. AD negatively affected the quality
of life of nearly 1 out of 2 children and was a real limitation to daily life (eg, sport and free-time activities) for about 2/3
of children, impairing well-being. Similar findings were reported by Chernyshov et al in their international study on the
HRQoL and family HRQoL of children with AD.*®

Our analysis showed that 1 out of 2 children experienced AD-related bullying, 3 out of 5 experienced self-isolation
and nearly 7 out of 10 experienced both, which led to giving up social activities (eg, parties, school trips, sports, and

extracurricular activities). Our findings are similar to those of Magin, Brenninkmeijer, Xie et al,'>'*"

according to
whom children with AD are often bullied and participate in fewer leisure activities than their non-AD controls. Not
surprisingly, for nearly 1 out of 3 children, remote schooling forced by the COVID-19 pandemic was an opportunity to
relieve the stress associated with the daily management of their disease (eg, allowing to dress more comfortably), as well
as to avoid the interpersonal relations that resulted in bullying. It would be interesting to confirm this result with other
independent studies performed during the same period.

Overall, we documented a significant burden of AD in terms of night rest and daily functioning. AD generated a ~10-
fold increase in the number of restless nights and days with drowsiness in children and a ~4-fold increase for their
parents. Our data suggest the existence of a substantial “comorbidity load” because AD children experience more Quality
of Sleep disturbances due to their overall health than their non-AD peers (91.7 vs 8.5 nights). The same considerations
can be made for daily sleepiness and tiredness of AD vs non-AD children (63.1 vs 6.5 days per year). Multimorbidity in
subjects with AD is not uncommon: worldwide, 92.0% of 6—11 year-old children, regardless of disease severity, has at

least 1 atopic comorbidity, typically asthma, allergic rhinitis, or other allergies.*’
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In our study population, children with AD and their parents presented with typically 4 other conditions, primarily
allergies, allergic rhinitis, and asthma. Almost all family members (92.5%) referred a history of allergies, AD and other
Type-2 comorbidities (asthma, nasal polyposis, and eosinophilic esophagitis). The large-scale, population-based study by
Gilaberte et al on Spanish children younger than 18 years, showed that 43% of them had both atopic and non-atopic
multimorbidity.*' There is a significant association between a parental history of atopic disease and AD in the offspring,
with similar effect size for the two parents, and the association gets stronger with the number of parental atopic diseases
and the number of affected parents.*?

However, we believe we had higher percentages of comorbidities since our question referred to the entire family
circle and not only to parents and siblings.

Over the previous year, about 1 in 2 children missed school or presented impaired focus and concentration for at least
15+ days per year. Overall, AD was responsible for a significant increase in absenteeism, as well as presenteeism
(=2.5-fold and ~3.5-fold compared to non-AD controls, respectively). Our findings are in the same range as those by
Stingeni,>' who studied >12 yo adolescents and calculated an average of 17.1 missed days of school and 19.5 days
per year of decreased productivity at school due to AD. As in the work by Stingeni et al, we also found a positive
association between bullying, presenteeism and absenteeism.

Parenting for a child with AD can be extremely complex and stressful, at the cost of a decreased parental
psychosocial functioning and HRQoL.** Compared to controls, more parents of children with AD feel distressed and
experience sleepless nights, absenteeism or reduced productivity at work, and difficulties in their interpersonal
relationships.”>* The responders to our survey struggled at work, due to their poor quality of sleep, had to request
changes in their working hours or felt forced to change their job. Overall, they felt overwhelmed by the responsibilities of
being a parent of a child with AD.

The out of pocket economic burden of AD for families is substantial, being estimated in €1393.2/year to cover for
skincare and house-related expenses. Our estimates do not include frequent consultations with private physicians, which
can also be expensive. However, the overall financial burden is much higher, when considering both direct costs (for
national healthcare systems, eg, visits to the emergency room, hospitalizations) and indirect costs (eg, productivity loss
due to caregivers’ absenteeism, presenteeism or job loss).

Considering that about a third of the population included in the survey had severe/very severe AD, we would expect
most children to be on active therapy. On the other hand, the prescribed therapies did not seem effective in
controlling AD, as documented by the multiple hospitalizations and emergency room visits (15% and 30%, respectively)
required to manage the recurrent disease flares (7.6 on average in the previous 12 months). Parents avoided corticoster-
oids for fear of potential side effects. Topical corticosteroid phobia is a well-known phenomenon among caregivers of
children with AD and is widespread among Italian families, as 81% of Italian caregivers of pediatric patients with AD
reported a certain degree of corticophobia.***> Strikingly, only half of children used detergents and moisturizing creams
(51.9% and 48.8%, respectively), although guidelines state their importance in the management of AD and dermatolo-
gists encourage their constant use.

In our study, approximately 15% of parents underestimated the severity of moderate AD. Very recently, Ezzedine et al
also reported a difference of severity between POEM and patient (or parent) assessments, with parents tending to
underestimate the severity of their children’s AD.*® Twenty-seven percent of caregivers underestimated the severity of
their children’s disease whereas in another study, AD was underestimated by parents in 37.1% of cases compared to
adolescent patient’s self-assessment.***’

Drawing a conclusion, our study is consistent with the results from previous scientific literature linking AD to
psychosocial functioning: itch-induced sleep deprivation seems to be one of the major triggers of physical and mental
exhaustion which result in emotional distress, impaired concentration and poor daily performance.*® Furthermore AD,
like other pediatric dermatologic disorders, can undermine self-esteem and the willingness to go to school and spend time
with peers.**** The functional and psychosocial disfunctions caused by AD limit the ability of children to perform daily
activities and cause stigma.’® The burden of the disease is shared between children and their parents. Based on our
results, one can conclude that urgent policy interventions are needed to transform the school setting from an unfriendly
environment into a supportive and inclusive space. Finally, educating parents may help to overcome the underestimation
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of disease severity and enhance the effectiveness of shared decision-making, to improve willingness to start/adhere to
therapy and the use of appropriate daily care routines able to prevent AD flaring up.”!

Study Limitations

This study has some limitations to be considered. The first, typical of any survey, is that all observations were based
on self-reporting, which may be intrinsically associated with recall bias. Our questionnaire mostly referred to
a timeframe ranging from the past 7 days to the past year. This time-window could mitigate any recall bias. Another
limitation is that online surveys imply a certain degree of computer literacy and therefore may inevitably introduce
a selection bias. Compared to a very recent study about Italian adolescent and adults with AD,?' this survey relies
on a self-reported AD diagnosis based on the ISAAC criteria and supported by a confirmation by a physician. The
application of the POEM score ensured the selection and stratification of children with moderate to severe AD. We
selected a matched control group of children without AD to provide context to the answers.

Conclusion

This Italian study on the burden of moderate to severe atopic dermatitis showed the detrimental impact of the disease on
the quality of life of pre-adolescent patients and their caregivers. Stigmatization and psychosocial distress may negatively
impact daily home-, school- and work-related activities and may result in poor academic performance. Children with
atopic dermatitis must face frequent prejudices about their skin, are more likely to experience bullying and self-isolation
and are more exposed to presenteeism and absenteeism. Given the young age, parents are overwhelmed by the long-term
consequences of the disease, experiencing disruption in the personal and professional sphere. Further studies on this topic
are necessary to better understand the physical and psychosocial comorbidities of atopic dermatitis and may contribute
towards the development of strategies aimed to minimize the burden of disease and ameliorate the wellbeing within the
family circle.
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