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Objective: This nationwide multicenter questionnaire study described the QoL and burden
of the family members of patients with pediatric AA.

Methods: This nationwide multicenter questionnaire study enrolled AA patients between
the ages of 5 and 18 years from March 1, 2017 to February 28, 2018. Enrolled patients and
their parents completed the modified Children’s Dermatology Life Quality Index (CDLQI)
and the modified Dermatitis Family Impact (mDFI). The disease severity was measured
using the Severity of Alopecia Tool (SALT) survey scores.

Results: A total of 268 patients with AA from 22 hospitals participated in this study. Our
study found that the efficacy and satisfaction of previous treatments of AA decreased as
the severity of the disease increased. The use of home-based therapies and traditional
medicines increased with the increasing severity of the disease, but the efficacy felt by
patients was limited. CDLQI and mDFI scores were higher in patients with extensive AA
than those with mild to moderate AA. The economic and time burden of the family mem-

gorresps)ondigﬁ Author bers also increased as the severity of the disease increased.
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tients and their family members.
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INTRODUCTION

Alopecia areata (AA) is an immunologic hair loss disorder
that results in non-scarring hair loss'. The severity of AA is
divided according to the extent of hair loss of the scalp®. Al-
though not a life-threatening condition, moderate to severe
AA reduces health-related quality of life (QoL) and is also as-
sociated with psychological disorders such as depression and
anxiety™.

Pediatric AA is one of the most common forms of hair
loss in children, but the treatment of pediatric AA remains
challenging. Mild pediatric AA has a good prognosis, but ex-
tensive pediatric AA, including alopecia totalis, and alopecia
universalis, does not respond well to conventional treatment
and has a significant impact on patients’ QoL’. While previous
studies assess the impact of childhood atopic dermatitis and
childhood asthma on QoL of children, few studies have re-
ported the effects of pediatric AA on the QoL of children and
their family members®”.

This is a multicenter, prospective study conducted through
the Korean Society of Hair Research to determine QoL in pe-
diatric patients and their family members with AA. We also
investigated the efficacy and satisfaction of previous treatment
for AA and the treatment-related economic and time burden
on patients and their family members. In addition, we evalu-
ated the accompanied disease with pediatric AA and their

impact on QoL.

MATERIALS AND METHODS

The study was conducted between March 1, 2017 and Feb-
ruary 28, 2018. We enrolled patients aged between 5 and 18
years, diagnosed with AA by a dermatologist during the study
period. Emails were sent to all Korean dermatologists to en-
courage participation in the study, and dermatologists from 22
general hospitals decided to join. We excluded patients with
AA who had severe scalp disorders such as seborrheic derma-
titis and psoriasis. Patients with causes of hair loss other than
AA and those deemed inappropriate because of any other ill-
ness that could interfere with study results were also excluded.
The study design was reviewed and approved by the institu-
tional review board of Inha University Hospital (ITUH-IRB
2017-03-017), along with all other approvals by the participat-

ing institutes where necessary.

238

Participants

We recorded demographic characteristics and the eco-
nomic and time burden among patients and their family
members and determined the Children’s Dermatology Life
Quality Index (CDLQI) and modified Dermatitis Family
Impact (mDFI) scores®”. Demographic data included age,
sex, age of onset, disease duration, previous treatment
profiles (i.e., duration of treatment, degree of improve-
ment, recurrence, side effects, and satisfaction), and past

medical history.

Classification of the disease severity

The severity of AA was assessed using the Severity of Alopecia
Tool (SALT)”. In SALT scoring, the temporal region accounts
for 36% of the total scalp area, the occiput for 24%, and other
areas for 40%. Based on the percentage of the involved scalp
area, we divided patients into three groups: mild (0%~25%),
moderate (26%~75%), and severe (76%~100%), as classified

previously by Jankovi¢ et al”’.

Children’s Dermatology Life Quality Index questionnaire
We used CDLQI to measure the QoL of hair loss patients.
CDLQI is the most widely used instrument for measuring
the impact of skin disease on QoL in children'’. All questions
were translated into Korean by a professional translator and
the questionnaire was finally confirmed by an experienced
dermatologist (G.S. Choi). The questionnaire was completed
by patients and/or their parents during their visit to the
clinic. The questionnaire consisted of 10 items, including
symptoms, personal relationships, school work-holiday time,
leisure activities, the burden of treatment, sleep disorders,
and daily activities. A 4-point scale was used for scoring: 0
(never), 1 (sometimes), 2 (often), and 3 (almost always). The
overall score was calculated by adding all the points in each
question (0~30). The total score was used as the standard for
grouping: <1 (no effect at all on patient’s life), 2~6 (small ef-
fect on patient’s life), 7~12 (moderate effect on patient’s life),
13~18 (very large effect on patient’s life), and 19~30 (extremely

large effect on patient’s life).

Modified Dermatitis Family Impact questionnaire
The DFI questionnaire reveals the major impact of atopic ec-
zema on the QoL of families and affected children in various

studies'. The QoL of family members was assessed using the
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mDFI questionnaire by changing the word “eczema” to “skin
disease.” We used the translated version of the DFI question-
naire because it was used in another study". The question-
naire was completed by family members of patients during
their visit to the clinic. It consisted of 10 items. The items
are composed of the impact of daily life such as housework,
food, sleep, family leisure activities, time for shopping, and
expenditure; moreover, feelings such as tiredness, emotional
distress, and relationships were included. A 4-point scale
was used for scoring: 0 (never), 1 (sometimes), 2 (often), and
3 (almost always). The overall score was calculated by add-
ing all the points in each question (0~30). The score-banding
system of the CDLQI questionnaire was used because their
structures are similar, and the number of items and scales
are the same (no validated score-banding system exists for

the DFI questionnaire).

Burden of the disease

A questionnaire analysis was performed to estimate the fi-
nancial and family burden associated with pediatric AA treat-
ment. Details on the perceived financial burden, time spent in
AA treatment, and the number of hospital visits for the treat-

ment of AA were included in the questionnaire.

Statistical analyses

Descriptive statistics were used to summarize the charac-
teristics of the study population. Proportions and frequen-
cies for categorical variables were calculated, and Fisher’s
exact test was used to compare the groups. Overall p-values
reflecting trends between groups were also analyzed using
Jonckheere’s trend test or the linear-by-linear association
test according to dependent variables. Notable results were
presented in figures and tables with more detailed numeri-
cal values. A p-value of <0.05 was considered significant. All
calculations were made with the Statistical Package for the
Social Sciences version 22.0 for Windows (IBM Corp., Ar-
monk, NY, USA).

RESULTS

Patient characteristics

A total of 268 patients with pediatric AA from 22 hospi-
tals participated in the study (Table 1). The participants
consisted of 144 boys (53.7%) and 124 girls (46.3%), with

mean age 12.2+3.6 years (range, 5~18 years). The median
age of onset was 10 years, and the median duration of AA
was 1.4 years. More than 60% of the patients had a disease
duration longer than a year. Patients with a mild area of
scalp affected were 145 (54.1%), moderate 61 (22.8%), and
severe 62 (23.1%). About 46% of the patients had hair loss
involving more than 25% of the total scalp area, whereas
21.3% had atopic dermatitis. Severe hair loss was generally
accompanied by atopic dermatitis, especially for severe
AA (mild AA, 13.8%; moderate AA, 23.0%; and severe AA,
37.1%; p<0.001).

Table 1. Demographic and clinical characteristics of the study
population

Characteristic Value

Case no. 268
Sex
Boy 144 (53.7)
Girl 124 (46.3)
Age distribution (yr)
5~9 72 (26.9)
10~14 110 (41.0)
15~18 86 (32.1)
Age of onset (yr)
0~4 26 (9.7)
5~9 106 (39.6)
10~14 102 (38.1)
>15 34 (12.6)
Disease duration in year
<1 101 (37.7)
1~3 69 (25.7)
3~5 44 (16.5)
>5 54 (20.1)
Severity of AA*
Mild 145 (54.1)
Moderate 61 (22.8)
Severe 62 (23.1)
Concurrent AD 57 (21.3)

Values are presented as number (%). AA: alopecia areata, AD:
atopic dermatitis. *The severity was assessed by the percentage
of hair loss: mild, 0% ~25%; moderate, 26% ~75%; severe,
76%~100%.
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Table 2. Comparison of previous treatment profiles according to the disease severity

Mild
Total case 145 (100.0)
Concurrent AD 0 (13.8)
Any previous treatment 111 (76.6)
Steroid ILI, total case 3 (36.6)
CRor PR’ 0 (75.5)
Recurrence’ 2 (41.5)
Adverse events’ 5 (9.4)
Immunotherapy 7 (18.6)
CR or PR 2 (81.5)
Recurrence’ 9(33.3)
Adverse events' 3(11.1)
Topical medication 58 (40.0)
CRor PR’ 41 (70.7)
Recurrence’ 20 (34.5)
Adverse events’ 2(3.4)
Systemic medication 0(20.7)
CR or PR 2(73.3)
Recurrence’ 9 (30.0)
Adverse events' 2(6.7)
Home-based therapy 3(2.1)
CRor PR’ 1(33.3)
Recurrence’ 0 (0.0)
Adverse events’ 0 (0.0)
Traditional medicine 3(2.1)
CR or PR’ 1(33.3)
Recurrence’ 1(33.3)
Adverse events' 0(0.0)

Severity of AA*
Moderate Severe
1 (100.0) 2 (100.0)
4(23.0) 3 (37.1) <0.001
7 (93.4) 2 (100.0) <0.001
8 (45.9) 4 (38.7) 0.453
4 (50.0) 1 (45.8)
1 (75.0) 0 (41.7)
1(3.6) 3(12.5)
8 (45.9) 4 (71.0) <0.001
3(82.1) 4 (54.5)
8 (64.3) 2 (50.0)
5(17.9) 8(18.2)
4 (55.7) 0 (64.5) 0.004
3 (67.6) 8 (45.0)
9 (55. 9) 5(37.5)
0(0.0 1(2.5)
9 (31.1) 2 (51.6) <0.001
2(63.2) 5(46.9)
0(52.6) 2 (37.5)
1(5.3) 6 (18.8)
3 (4.9 7 (11.3 0.021
1(33.3) 1 (14. 3)
133.3) 1(14.3)
0 (0.0) 0 (0.0)
9(14.8) 6(9.7) 0.002
1(11.1) 3 (50.0)
1(11.1) 3 (50.0)
0 (0. 0 (0.

0) 0)

Values are presented as number (%). AA: alopecia areata, AD: atopic dermatitis, ILI: intralesional injection, CR: complete response, PR:
partial response. *The percentage among patients who received the treatment. The severity was assessed by the percentage of hair loss: mild,
0% ~25%; moderate, 26% ~75%; severe, 76%~100%. 'Fisher's exact test or the linear by linear association test was used.

Previous treatment profiles

Steroid intralesional injection (ILI) was used at a similar
frequency regardless of the severity of AA; however, the se-
verity of AA was indirectly proportional to the effect felt by
the patient, and the side effects increased (Table 2). Severe
AA meant higher use of immunotherapy, topical medica-
tion, and oral agents. The systemic medication’s effective-
ness decreased, and the frequency of side-effects increased
with increasing severity of AA. In all, 54.5% of patients
with severe AA reported that a partial or complete response
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was achieved by immunotherapy, and about 45% reported
that a partial or complete response was achieved by other
treatment modalities (i.e., steroid ILI, topical medication,
and systemic medication). Moreover, traditional medicines
were tried the most in the moderate AA, whereas home-
based therapies were tried the most in the severe AA. How-
ever, patients felt that the efficacy of these treatments was
inferior to conventional medical treatments. Fig. 1 reveals
patient satisfaction with previous treatment for pediatric
AA. Although home-based therapies and traditional medi-
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Fig. 1. Patient satisfaction with treatment for alopecia areata. ILI: intralesional injection. *The percentage among patients who received

the treatment.

cines were unsatisfactory, immunotherapy was the most
satisfactory treatment, especially in moderate to severe AA

patients.

Impaired Qol and increased disease burden in pediatric
AA patients and their family members

CDLQI and mDFI scores were higher in patients with exten-
sive AA than mild to moderate AA (Table 3). Such a trend was
statistically significant (p<0.001). The severity of the disease
was directly proportional to the impact on the QoL of patients
as well as their family members. In addition, nearly 70% of
severe AA patients spent more than $1,000 a year for the treat-
ment. The total time spent on AA treatment increased with
the severity of AA (p<0.001). Overall, QoL and disease burden
in pediatric AA patients and their family members were obvi-

ously dependent on the disease severity.

DISCUSSION

Among all participants in the study, two-thirds of pedi-
atric AA patients showed chronic courses with a disease
duration of more than a year, and one in five patients also
had atopic dermatitis. Atopic dermatitis is one of the com-
mon comorbidities of AA, which directly affects the QoL
of patients due to chronic itching; impaired QoL of patients
was expected when atopic dermatitis was accompanied by
AA*'™", We found that the number and types of attempted

treatments and adverse effects increased with the severity of
AA, but the satisfaction levels decreased. Among the treat-
ments, immunotherapy was found to be the most effective
and satisfactory for extensive pediatric AA. Topical immu-
notherapy is involved in hair regrowth of AA by modulat-
ing T-cell mediated mechanism by inducing allergic contact
dermatitis. When atopic dermatitis is accompanied by AA,
immunotherapy can worsen atopic dermatitis due to T-cell
mediated reactions, making treatment options more limit-
ed'®". Therefore, patients of extensive pediatric AA with co-
morbid conditions are more difficult to treat and might find
alternative treatments such as traditional treatments. In our
results, about 10% of severe AA tried traditional medicine or
home-based treatments; however, the efficacy or satisfaction
of traditional treatments was inferior to conventional treat-
ment'®, Therefore, attention and appropriate consultation are
required, especially for extensive pediatric AA patients seek-
ing alternative therapies.

The CDLQI questionnaire completed by patients was
positively correlated with the severity of disease, showing a
trend similar to atopic dermatitis and psoriasis'**’. The mDFI
questionnaire completed by family members showed similar
results; pediatric AA, like atopic dermatitis, affects the QoL
of family members”. In particular, since childhood and ado-
lescence are critical periods for self-image, patients may suffer
more from AA compared to atopic dermatitis and psoriasis
because the hair loss can be recognized immediately. Further-
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Table 3. Impact of pediatric AA on quality of life according to disease severity
Severity of AA*

Mild
Total case 145 (100.0)
CDLQI
Median
IQR 6
Banding
No effect at all on patient’s life 8 (33.1)
Small effect on patient’s life 8 (40.0)
Moderate effect on patient’s life 9 (20.0)
Very large effect on patient’s life 6 (4.1)
Extremely large effect on patient’s life 4(2.8)
mDFI score
Median
IQR
Banding
No effect at all on family’s life 0(13.8)
Small effect on family’s life 9 (40.7)
Moderate effect on family’s life 8(26.2)
Very large effect on family’s life 0(13.8)
Extremely large effect on family’s life 8 (5.5)
Burden of AA
>$1,000" 32 (22.1)
>24 hours 22 (15.2)
>30 times' 15 (10.3)

p for trend’
Moderate Severe
61 (100.0) 62 (100.0)
<0.001
6 10
11 9
<0.001
4 (23.0) 5(8.1)
7 (27.9) 17 (27.4)
4 (23.0) 21 (33.9)
0 (16.4) 12 (19.4)
6 (9.8) 7 (11.3)
<0.001
10 12
11 13
<0.001
4 (6.6) 4(6.5)
11 (18.0) 2(19.4)
22 (36.1) 6 (25.8)
11 (18.0) 4(22.6)
13 (21.3) 6 (25.8)
27 (44.3) 43 (69.4) <0.001
20 (32.8) 25 (40.3) <0.001
16 (26.2) 28 (45.2) <0.001

Values are presented as number (%). AA: alopecia areata, CDLQI: Children’s Dermatology Life Quality Index, IQR: interquartile range,
mDFI: modified Dermatitis Family Impact. *The severity was assessed by the percentage of hair loss: mild, 0% ~25%; moderate,
26%~75%; severe, 76%~100%. 'For trend analysis, Jonckheere’s trend test or the linear by linear association test was used. *Total
money spent on AA treatment for a year. STotal time spent on AA treatment during recent three months. 'Average number of hospital

visits per year for the treatment AA.

more, AA is not about “just hair” for adolescents but also im-
pacts their identity and societal connections; therefore, more
careful attention is needed by physicians™.

In addition to the QoL of the patients and their family
members, we also evaluated the treatment-related economics
and time burden. Two-thirds of severe AA patients spent more
than $1,000 a year, and the total amount of time spent on the
treatment increased proportionally to the disease severity. One
study described that the average out-of-pocket cost in AA was
$1,354, similar to psoriasis; this financial distress is considered
> There
are effective treatments such as biologics for psoriasis, but for

to have a negative effect on the QoL of family members
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AA, there are currently no effective treatments. Therefore,
AA presents lower cost-effectiveness than other skin diseases,
which can be one of the major factors affecting the QoL of
family members. For the time burden, total time spent on AA
treatment and the number of hospital visits increased as the se-
verity of AA increased. In particular, the time burden is higher
than for other skin diseases because immunotherapy typically
requires a weekly visit to the hospital, which can affect not only
the time of children but also the work hours of family members.

Our study has limitations in that it was difficult to reflect
the patient’s situation at the time of the questionnaire in the

results. Only the severity at the time of the survey was re-
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flected in the QoL interpretation; the duration of disease or
social support was not considered together. Another possible
limitation is that the efficacy was not objectively evaluated
but subjectively evaluated by the patients and their family
members. Despite these limitations, this study is the first,
to the best of our knowledge, to describe the QoL felt by the
family members in pediatric AA; in particular, the severity
of the disease had a significant effect on the QoL of fam-
ily members. The strength of this study is that we not only
evaluated the QoL of family members but also speculated
on the factors that affect QoL by examining the efficacy and
satisfaction of previous treatment profiles and burden on the
family and its associated severity of the disease. In addition,
our study is a multicenter nationwide study that has recruit-
ed patients from various institutions.

In conclusion, pediatric AA significantly impacts the
QoL of patients as well as family members. The treatment
responses and the economic and time burden are associ-
ated with the severity of the disease and might be a factor
that affects the QoL. In particular, this result is related to
the severity of the disease. Therefore, physicians should
guide their patients and family members with appropriate
information and provide emotional support. If necessary,
physicians need should suggest psychological interventions
to their patients, guided by psychologists and other trained

mental health professionals.
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