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ABSTRACT

Introduction: Alopecia areata (AA) is a chronic,
autoimmune disease of hair loss, which can sig-
nificantly affect the emotional and psychological
well-being of patients. A systematic literature
review was conducted to better understand the
burden of AA from the patient perspective.
Methods: Embase, MEDLINE and Cochrane
databases were searched for published studies
(2008–2018) reporting on assessments of
health-related quality of life (HRQoL) for
patients with AA. Qualitative, and quantitative
data were collected.
Results: The review included 37 studies
encompassing a range of clinical outcome
assessment (COA) tools. None of the COA tools
were specific for AA, and only one study used

the Hairdex scale, which was designed to eval-
uate HRQoL in patients with disorders of the
hair and scalp. All studies reported substantial
impact on HRQoL due to AA, both overall and
in domains related to personality (i.e. tempera-
ment and character), emotions and social
functioning. Acute stress was also noted, and
several studies identified lack of emotional
awareness (alexithymia) in 23–50% of the
patients with AA.
Conclusions: Although it is well-established
that patients with AA experience anxiety and
depression, they also experience a decrease in
HRQoL in many other areas, including person-
ality, emotions, behaviors and social function-
ing, and these changes may be accompanied by
acute stress and alexithymia. There is a need to
achieve consensus on a core set of measures for
AA and to develop and validate AA-specific
measurement tools for use in future studies, to
attain a clearer understanding of the impact of
AA on patients.
Trial Registration: PROSPERO registration
number; CRD42019118646.

PLAIN LANGUAGE SUMMARY

Alopecia areata (AA) is a disease in which a
person’s immune system attacks their hair fol-
licles, from which hairs grow, causing hair loss.
Studies have shown that people with AA may
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have a lower quality of life, and studies have
reported higher rates of depression and anxiety in
people with AA than in people without AA. Study
design: We reviewed published studies to better
understand how AA affected people socially,
emotionally and in their day-to-day functioning.
We also looked at how healthcare providers
measured these social, emotional and day-to-day
effects on people with AA. Our review included 37
published studies that used several evaluation
tools to measure the impacts of AA. These inclu-
ded a variety of questionnaires that were
answered by people with AA. Results: The studies
reported that AA negatively affected the person-
ality, emotions, behaviors and/or social func-
tioning of many people with AA. However, none
of the evaluation tools that were used in those
studies were specific for AA, and most of the
evaluation tools did not include questions about
the hair or scalp. Conclusions: We recommend
that a group of people familiar with AA (practi-
tioners, researchers and patients) work together to
develop an evaluation tool that is designed
specifically for people with AA. This evaluation
tool can then be used in future studies to better
understand how AA affects people socially, emo-
tionally and in their day-to-day functioning.

Keywords: Alopecia areata; Health-related
quality of life; Psychosocial burden

Key Summary Points

Alopecia areata (AA) can have a significant
effect on the domains of personality (i.e.
temperament and character), emotions,
behavior and social functioning.

Multiple clinical outcome assessment
tools have been used to measure health-
related quality of life in patients with AA,
and many have a limited ability to
measure concepts that are meaningful to
patients with AA.

To better understand the effect of AA on
patients, it is necessary to develop and
validate AA-specific measurement tools
for use in future studies.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide and plain language
summary, to facilitate understanding of the
article. To view digital features for this article go
to https://doi.org/10.6084/m9.figshare.
14125628.

INTRODUCTION

Alopecia areata (AA) is a chronic, systemic
autoimmune disease with a global lifetime
incidence of approximately 2% [1]. Clinical
severity ranges from small patches of hair loss to
complete scalp hair loss (alopecia totalis [AT]) or
complete loss of scalp and body hair (alopecia
universalis [AU]) [2].

Although AA is not associated with increased
mortality, evidence from clinical outcome
assessment (COA) tools demonstrates that AA
can have a substantial impact on the psycho-
logical well-being of patients [1]. The incidence
of major depression in patients with AA has
been reported as 8.8% compared with 1.3–1.5%
in the general population, and generalized
anxiety disorder has been reported in 18.2%
compared with 2.5%, respectively [1]. Although
psychiatric diagnoses preceded AA in approxi-
mately half the patients, in other patients AA
appears to contribute to the development of
depression and anxiety [1, 3].

The objective of this systematic literature
review (SLR) was to gain insight into the burden
of AA from the patient perspective, by reviewing
health-related quality of life (HRQoL) out-
comes, including well-established and less well-
established outcomes, such as social, emotional
and functional impacts.

METHODS

Protocol and Registration

The protocol for the SLR was registered with the
National Institute for Health Research-funded
International Prospective Register of Systematic
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Reviews (PROSPERO) (registration number
CRD42019118646) [4]. This SLR was conducted
using a standardized approach, following
Cochrane dual-reviewer methodology. The pro-
tocol followed the PRISMA-P guidelines, which
defined all processes and methodologies [5].

Eligibility Criteria

Observational studies, randomized controlled
trials (RCTs) and non-RCTs were included in the
review if they reported the results of COAs of
disease burden from the patient perspective.
Studies could include children, adolescents
and/or adults with any severity of AA. Reviews,
meta-analyses, case reports, notes, comments,
editorials, letters and opinions were excluded,
as were studies of other forms of alopecia.

Our preregistered protocol also included
studies evaluating the economic impact of AA,
as well as anxiety and depression in AA. How-
ever, due to the scarcity of literature on the
economic aspects of AA and the recent publi-
cation of a meta-analysis of anxiety and
depression in AA [3], this report focuses on the
social, emotional and functional impacts of AA
on patients and does not include economic
impacts of depression and anxiety.

This report is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

Data Sources

The SLR was conducted in accordance with
guidance from health technology assessment
agencies, such as the National Institute for
Health and Care Excellence (NICE). Embase�

and MEDLINE� were searched via Ovid�, and
the Cochrane Central Trials Register and Data-
base of Systematic Reviews were searched for
articles published in English between 1 January
2008, and 3 December 2018. PubMed was sear-
ched for articles published between 1 January
2016 and 22 November 2018, and conference
abstracts from relevant dermatology congresses
were searched for the period between 1 January
2017 and 3 December 2018.

Search Strategy and Study Selection

The detailed search strategies are provided in
Electronic Supplementary Material (ESM)
Tables S1–S5. Titles and abstracts were screened
for eligibility by two independent reviewers,
and the full text of all selected articles was then
assessed by two reviewers. Any discrepancies
were resolved by a third reviewer.

Data Extraction and Study Outcomes

Study design, patient population and study
outcomes data were extracted from all selected
publications. Specific elements of interest
included sample size, patient demographics,
severity of hair loss, COA tool and COA score.
The primary outcome measure was the impact
of AA on HRQoL. When available, data were
stratified by severity of AA (as defined by each
publication).

Assessment of Bias

All included articles were assessed for quality
and allocated a risk of bias. Observational
studies and non-RCTs were evaluated using the
Newcastle–Ottawa Scale, and RCTs were evalu-
ated using the NICE Single Technology Apprai-
sal. Publications were classified as low, medium
or high risk of bias based on a percentage score:
C 75% was considered low risk of bias (i.e. high
quality); C 50 to 74%, medium risk; and B 49%,
high risk (i.e. low quality). Conference abstracts
were not assessed for bias and were included
only if they supported fully published studies.

RESULTS

Search Results

The database searches identified 817 publica-
tions, of which 226 were duplicates (Fig. 1).
After screening, 37 publications [6–42] met the
eligibility criteria and were included in the
review. See ESM Table S6 for additional details
of the publications.
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All 37 published studies were observational,
and all publications were full-length articles; no
congress abstracts qualified for inclusion. In the
risk of bias assessment, 23 (62%) publications
were rated as having a low risk and 14 (38%)
were rated as having a medium risk of bias (ESM
Table S6).

COA Tools
Across the 37 studies, 12 COA tools were used
(ESM Fig. S1). The Dermatology Life Quality
Index (DLQI) [6, 7, 9, 18, 20, 28, 41, 42] was
most frequently used, followed by the 16-, 17-

or 29-item Skindex tools (Skindex 16-, 17- or 29)
[17, 20, 26, 29, 31, 32, 39] and the Toronto
Alexithymia Scale (TAS) 20/26
[14, 21, 27, 33, 38, 39].

Dermatology Life Quality Index
The DLQI consists of ten questions on symp-
toms and impact on HRQoL related to the skin
[43]. The total score (range 0–30) is the sum of
each question score, with 0–5 indicating no or
small effect; 6–10, a moderate effect; 11–20, a
very large effect; and 20–30, an extremely large
effect [6, 43]. In the eight studies that reported

Fig. 1 Results of the database search
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DLQI results, patients were aged C 16 years
[6, 7, 9, 18, 20, 28, 41, 42]. Five studies provided
total mean DLQI scores, which were generally
moderate, ranging from 5.8 to 8.2
[6, 18, 28, 41, 42] (Fig. 2).

Several studies reported that in patients with
AA, DLQI scores increased with greater disease
severity [6, 7, 9, 20, 28]. Qi et al. reported sig-
nificantly higher mean DLQI scores (± standard
deviation [SD]) in patients with AT/AU com-
pared with those with patchy AA (8.7 ± 6.2 vs.
5.2 ± 5.3, respectively; p\0.001) [28]. Abedini
et al. noted mean DLQI scores (± SD) of low to
moderate impact (5.4 ± 6.8) for patients with
mild AA (\25% scalp hair loss) and of large
impact (10.7 ± 7.5) for patients with severe AA
(AT, AU, ophiasis; p\ 0.001) [6]. Al-Mutairi
et al. reported that adult patients with severe AA
(AT, AU, and those with[ 10 patches on the
body and[ 40% of the scalp affected) had a
mean DLQI score of 13.5 compared with 1.2 in
age- and sex-matched controls [9]. Two studies
reported that AA lasting C 12 months and
occurring at a younger age (\30 years
or\40 years) were significantly associated with
higher DLQI scores [28, 42]; however, one study
found similar DLQI scores regardless of disease
duration [18]. One study reported that recur-
rence of AA and scalp symptoms were both
significantly associated with higher DLQI scores
[28].

Short Form-36 Tool
The Short Form-36 (SF-36) tool is a 36-item
survey that assesses four scales (or subscales) of
physical health, namely physical functioning,
role limitations due to physical health (role-
physical), bodily pain and general health, and
four scales of mental health, namely vitality,
social functioning, role limitations due to
emotional effects (role-emotional) and mental
health [44]. The original scoring method had a
score of 0–100 based on summation, with
higher scores suggesting better HRQoL [44].
More recently, normative scoring has been
developed, with standardized mean scores and
SD; normative scores for the general US popu-
lation are provided as a footnote on Table 1
[44, 45].

The SF-36 tool was used to assess HRQoL
related to AA in five studies (Table 1)
[13, 18, 20, 22, 39]. Across the studies, subscale
scores for the mental components showed
greater HRQoL impairment than the physical
components [13, 20, 22, 39]. Since these studies
were not conducted in the USA, a direct com-
parison with the normative US scores is of lim-
ited value. Masmoudi et al. determined that
poorer mental health and social function were
significantly (p\0.05) associated with more
severe disease (C 50% hair loss) [22]. However,
two other studies identified no significant
association between overall [18] or individual
[20] SF-36 subscale scores and disease severity.
Jankovic et al. found no significant association
between individual subscale scores and disease
duration [20].

Skindex-16/-17/-29 Tools
Seven studies reported results using the 16-, 17-
or 29-item Skindex tools; six studies included
adults [17, 26, 29, 31, 32, 39] and one included
adults and children aged[16 years [20]. The
Skindex is a dermatology-specific survey that
measures HRQoL factors related to skin disease
[46–48]. The Skindex-16 and -29 tools measure
three scales (or subscales): symptoms, emotions
and functioning [20, 47]. The Skindex-29 tool
has 29 questions referring to the past 4 weeks
that ask ‘‘how often were you bothered by…?’’
[20, 48]. The five response options range from
‘‘never’’ to ‘‘always.’’ The Skindex-16 tool has 16

Fig. 2 Total mean (SD) DLQI scores among patients
with AA. Score range, 0–30; higher score suggests greater
impairment in health-related quality of life. DLQI
Dermatology Life Quality Index, SD standard deviation
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Table 1 Short Form-36 outcomes in patients with alopecia areata

AA study population N Subscale scores (mean – SD) Total score
(mean – SD)

References

Mental
components

Physical
components

Adults, age C 18 years; 62% were

women

37 Vitality:

61.8 ± 22.5

Bodily pain:

74.3 ± 21.9

N/A de Hollanda

et al. 2014
[13]Mental health:

63.9 ± 22.2a
General health:

77.9 ± 16.4

Role-

emotional:

70.3 ± 39.1a

Physical

functioning:

87.5 ± 13.7

Social

functioning:

70.6 ± 26.6a

Role-physical:

88.5 ± 28.6

Adults, age 18–60 years; 52% were

women

50 Vitality:

62.4 ± 21.2a
Bodily pain:

95.4 ± 12.5

69.0 ± 13.1; adults with

AA had lower HRQoL

vs. healthy individuals

Masmoudi

et al. 2013
[22]Mental health:

63.6 ± 16.6a
General health:

58.2 ± 17.1a

Role-

emotional:

33.3 ± 36.3a

Physical

functioning:

93.1 ± 12.5

Social

functioning:

54.6 ± 33.8a

Role-physical:

95.5 ± 10.9

Adults age 18–70 years: n = 6 with

AT and n = 5 with AU; 76% were

women

21 Vitality:

48.5 ± 7.6

Bodily pain:

49.6 ± 11.5

N/A Willemsen

et al. 2011
[39]Mental health:

41.2 ± 8.0

General health:

44.5 ± 10.1

Role-

emotional:

39.4 ± 10.7

Physical

functioning:

51.1 ± 6.6

Social

functioning:

45.7 ± 9.8

Role-physical:

47.8 ± 6.6
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questions referring to the last 7 days, with seven
possible responses ranging from ‘‘never both-
ered’’ to ‘‘always bothered’’ [47]. Each response
is converted to a linear scale from 0 (no effect)
to 100 (maximum effect) [47, 49]. The scale
score is the average of the responses to the items
within it [49]. The total score and scale scores
are also converted to a linear 0–100 scale [29]. In
the studies, mean subscale scores for Skindex-16
and -29 ranged from 9.3 to 25.4 for symptoms
[17, 20, 29, 32], from 36.2 to 82.1 for emotions
[17, 20, 29, 32] and from 16.7 to 52.2 for func-
tioning [17, 20, 29, 32]. Two studies reported
total mean scores of 39.8 and 58.6, and one
reported a total median score of 26.4
[17, 29, 32].

Nijsten et al. used mixture analyses to clas-
sify Skindex-29 mean scores as indicative of

having very little, mild, moderate, severe or
extremely severe (symptoms subscale only)
impairment [26]. Of the 46 patients in this
study, the proportion with severe impairment
was 17% for the total score (37–100 cutoff), 22%
for emotions (50–100 cutoff), 22% for func-
tioning (33–100 cutoff) and 7% for symptoms
(26–49 cutoff) [26]. Jankovic et al. identified a
correlation between overall Skindex-29 score
and the percentage of scalp hair loss [20].
Patients with severe (C 76% hair loss) AA had a
significantly worse mean symptom score (17.7)
than patients with moderate (26–75% hair loss)
AA (score 6.6; p = 0.04), and a significantly
worse mean social function score (32.2) than
patients with mild (B 25% hair loss) AA (score
16.7; p = 0.025) [20].

Table 1 continued

AA study population N Subscale scores (mean – SD) Total score
(mean – SD)

References

Mental
components

Physical
components

Age[ 16 years (mean: 37 ± 14

years): 32% with severe AA and 23%

with moderate AA; 73% were

women

60 Vitality:

59.3 ± 12.4

Bodily pain:

82.3 ± 26.3

N/A Jankovic

et al. 2016
[20]Mental health:

50.1 ± 6.8

General health:

61.1 ± 20.5

Role-

emotional:

65.6 ± 42.9

Physical

functioning:

89.3 ± 15.8

Social

functioning:

70.8 ± 27.0

Role-physical:

73.1 ± 37.0

Mean age: 23 years: 11% had[ 50%

scalp involvement; 69% were male

100 N/A N/A 68.0 ± 15.1 Ghajarzadeh

et al. 2012
[18]

Higher scores indicate less impairment in HRQoL
Normative scores for the general US population: 84.2 for physical functioning, 81.0 for role limitations due to physical
health, 75.2 for bodily pain, 72.0 for general health perceptions, 60.9 for vitality, 83.3 for social functioning, 81.3 for role
limitations due to emotional problems and 74.7 for mental health [45]
AA Alopecia areata, HRQoL health-related quality of life, N/A not available, SD standard deviation
a Significantly lower than controls
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The Skindex-17 tool has 17 questions
answered on a 3-point scale (never [0],
rarely/sometimes [1], often/always [2]), with
five of these questions relating to symptoms
and 12 relating to psychosocial effect [50]. The
symptom scale ranges from 0 to 10, with 0–4
indicating few symptoms and 5–10 indicating
many symptoms. The psychosocial scale ranges
from 0 to 24: 0–4 denotes little impairment, 5–9
indicates moderate impairment and 10–24 sig-
nifies a high degree of impairment [46].
Willemsen et al. reported the Skindex-17 mean
symptom and psychosocial scores to be 2.3 and
8.9, respectively, for 21 adult patients [39].
Sampogna et al. used the Skindex-17 to calcu-
late an adjusted psychosocial score, taking into
account the Physician Global Assessment, gen-
der and age [31]. The study transformed the
Skindex scores to a linear 0–100 scale, then
categorized the adjusted mean psychosocial
score according to symptom score. Symptom
scores of 0 (absent), 1–49 (mild) and 50–100
(severe) correlated with psychosocial scores of
14.2, 31.2 and 87.5, respectively, suggesting
that the relationship between symptoms and
psychosocial effect becomes stronger with more
severe symptoms.

Other Concepts Associated with HRQoL

Personality and Emotional Distress
Using COA tools, eight studies assessed per-
sonality (i.e. temperament and character) and
emotional distress (Table 1) [10, 16, 21, 24,
35, 36, 39, 41]. The Temperament and Charac-
ter Inventory (TCI), used in three studies
[10, 16, 35], is a self-report tool designed to
provide a comprehensive picture of an individ-
ual’s personality [51, 52]. It assesses four
dimensions of temperament and three dimen-
sions of character (see Table 2 footnote) [51].

Annagur et al. found that scores for novelty
seeking, reward dependence and self-transcen-
dence were significantly lower than those of the
controls [10] (Table 2). In contrast, Talaei et al.
found that patients with AA (aged[12 years)
scored higher in the categories of reward
dependence and harm avoidance than the
controls (large Cohen’s d effect size) [35].

The revised Hopkins Symptom Distress
Checklist-90 (SCL-90-R) is a 90-item self-report
scale of intensity of psychological symptoms
over the past 7 days, with scores ranging from 0
(not at all) to 4 (extremely) [35]. Scores for each
of nine subscales are used to calculate the Glo-
bal Severity Index (GSI); GSI[ 1 suggests severe
symptoms of distress (Table 2) [53]. GSI scores
of 0.7–1.4 for the SCL-90 were reported in three
studies [10, 35, 36]. Talaei et al. found that
patients with at least one relapse of AA scored
higher for psychiatric symptoms than patients
without a relapse [35]. Tan et al. reported that
patients with AA for C 12 months had signifi-
cantly higher GSI scores (p\ 0.01) and higher
scores in all subscales (p\0.05) except obses-
sive–compulsive than patients with a shorter
disease duration [36].

Social Functioning
Twelve studies of pediatric (aged C 13 years)
and adult patients reported outcomes for social
functioning using a concept-specific COA tool
(Social Phobia Inventory [SPIN] [25]) or sub-
scales from general HRQoL COA tools
[10, 13, 17, 19, 20, 22, 29, 32, 35, 36, 39]
(Table 3). One study used Hairdex, a tool
designed to measure HRQoL in patients with
disorders of the hair and scalp [19]. Two studies
evaluated social functioning through interviews
or questionnaires [11, 37]. All studies reported
substantial effects of AA on social functioning.

Using the SF-36, Masmoudi et al. identified a
significant association (p\ 0.05) between AA
severity and social functioning: patients with
hair loss of 51–75% had significantly lower
scores than patients with\25% hair loss [22].
Jankovic et al. found a significant correlation
between the severity of AA and social func-
tioning scores on the Skindex-29 [20].

Stress
Eleven studies reported stress as a baseline
characteristic or evaluated stress using qualita-
tive interviewing techniques [6–8, 12, 15, 23,
30, 34, 36, 37, 40]. Abedini et al. reported that
in 176 patients aged C 16 years, acute stress was
present in the previous 6 months in 60% with
severe AA and 57% with mild AA [6]. Tan et al.

874 Dermatol Ther (Heidelb) (2021) 11:867–883



Table 2 Personality and emotions outcomes in patients with alopecia areata

AA study population N COA
tool

Score (mean – SD)a References

Adults, age 18–65 years: 96%

with\ 25% hair loss; no AT/AU;

66% were men

73 TCI Novelty seekingb 18.6 ± 3.4; Harm avoidance

17.7 ± 4.8

Annagur et al.
2013 [10]

Reward dependenceb 13.6 ± 3.0; Persistence

4.9 ± 1.5

Self-directedness 27.5 ± 5.6; Cooperativeness

27.4 ± 5.0

Self-transcendenceb 17.3 ± 4.4

SCL-90-

R GSI

0.8 ± 0.5c

Adults, age 18–60 years: first onset

AA; 67% were men

42 TCI Novelty seeking 18.9 ± 5.0; Harm avoidance

16.8 ± 6.7

Erfan et al.
2014 [16]

Reward dependence 13.8 ± 3.1; Persistence

4.8 ± 2.0

Self-directedness 28.0 ± 7.2; Cooperativeness

29.0 ± 6.3

Self-transcendence 18.7 ± 5.8

(Scores did not differ significantly from

controls)

Age[ 12 years: 38% with B 50%

hair loss; 62% with[ 50% hair loss;

67% were women

24 TCI-125

Persian

version

Novelty seeking 7.6 ± 3.0; Harm avoidanced

12.0 ± 3.6

Talaei et al.
2017 [35]

Reward dependenced 9.8 ± 1.9; Persistence

2.3 ± 2.0

Self-directedness 13.0 ± 6.6; Cooperativeness

18.9 ± 3.9

Self-transcendence 7.5 ± 2.5

SCL-90-

R GSI

0.7 ± 0.6e

Adults, age[ 18 years: 12% with AT/

AU; 50% were women

168 SCL-90-

R GSI

1.4 ± 0.4c Tan et al. 2015
[36]

Adults, age 18–70 years: 33% with

patchy AA, 14% ophiasis, 29% AT,

24% AU; 76% were women

21 SCL-90

Total

145 ± 40 Willemsen

et al. 2011
[39]
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reported that stress was present for 76% of 168
adult patients, and Abideen et al. reported stress
in 47% of 60 adult patients [7, 36]. Cetin et al.
administered the 12-item version of the General

Health Questionnaire (GHQ-12) and identified
psychological distress unrelated to disease
severity in 46% of 24 children and adults with
AA [12]. Matzer et al. conducted a survey to

Table 2 continued

AA study population N COA
tool

Score (mean – SD)a References

Age, gender, severity not reported 30 MBSRQ Appearance orientation 3.7 ± 0.6 Kuty-Pachecka

and

Stefanksa

2014 [21]

Body area satisfaction 3.1 ± 0.8 (Controls:

3.4 ± 0.7 and 3.4 ± 0.6). Suggests patients

with AA pay more attention to appearance

and are less satisfied with appearance than

controls

Adults, age 19–68 years: 21% with

AT/AU; 69% were women

42 EQ-i Total scoreb 96.1 ± 16.6 (Controls

100.7 ± 4.7). Suggests patients wiith AA

have difficulty managing emotions and stress

Monselise et al.
2013 [24]

Adults, age[ 18 years: 59% women;

severity not reported

130 BIPQ Overall score 40.2 ± 9.1 Yu et al. 2016
[41]Highest scores: Concern: 8.4 ± 2.2;

Consequences: 5.7 ± 2.9; Emotional

response 5.7 ± 2.9

Lowest scores: Identity 3.1 ± 2.4; Treatment

control 3.4 ± 2.6

AT alopecia totalis, AU alopecia universalis, BIPQ Brief Illness Perception Questionnaire, COA clinical outcome assessment,
EQ-i Emotional Quotient Inventory, GSI Global Severity Index, MBSRQ Multidimensional Body-Self Relations Ques-
tionnaire, SCL-90 Symptom Checklist 90, TCI Temperament and Character Inventory
a Scoring for each tool: TCI: 240 true/false questions. TCI assesses four dimensions of temperament: harm avoidance,
novelty seeking (i.e. engaging in frequent exploratory behavior), reward dependence (i.e. having a strong response to
conditioned reward signals) and persistence; and three dimensions of character: self-directedness, cooperativeness and self-
transcendence (i.e. thinking of oneself as an integral part of the universe) [51]; TCI-125 Persian version: 125 true/false
questions [59]; SCL-90-R GSI: SCL-90-R has 90 questions and has nine subscales: somatization, obsessive–compulsive,
interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation and psychoticism [35]. The GSI is
calculated from it; a score[ 1 suggests severe symptoms of distress [53]; SCL-90 Total: 90 questions on intensity of
symptoms, answered on a 5-point scale, 0 (none) to 4 (extremely) [10]; MBSRQ: 69 items; 5-point response from 1
(definitely disagree) to 5 (definitely agree) [60]; EQ-i: 133 items; 5-point response from 1 (very seldom or not true of me) to
5 (very often true of me or true of me). Scores are standardized based on a mean ± SD of 100 ± 15; BIPQ: measures illness
perception, specifically consequences, timeline, personal control, treatment control, identity, concern, coherence, emotional
response. Each is measured on an 11-point Likert scale. Higher score indicates a more negative perception of the illness
b Scores were significantly lower than controls
c Score was significantly higher than controls
d Large effect size vs. controls (Cohen’s d)
e Score did not differ significantly from controls
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Table 3 Social function outcomes in patients with alopecia areata

AA study population N COA
tool

Score (mean – SD)a References

Adults, children age C 13 years with alopecia;

most had AA (83%); 59% with AA had AT/

AU; 97% were female

338 SPIN 47.5% of patients with score C 19

(clinically significant symptoms of

social anxiety)

Montgomery

et al. 2017
[25]

Adults, children age[ 16 years: 32% with severe

AA; 73% were female

60 SF-36 Social functioning 70.8 ± 27.0 Jankovic et al.
2016 [20]Skindex-

29

Social functioning 22.0 ± 22.6

Adults, age 18–60 years: 80% with\ 50% hair

loss; 52% were women

50 SF-36 Social functioning 54.6 ± 33.8

(Controls: 82.2 ± 18.6;

p\ 0.001)

Masmoudi

et al. 2013
[22]

Adults, age C 18 years: 62% with\ 50% hair

loss; 62% were women

37 SF-36b Social functioning 70.6 ± 26.6

(Controls: 86.5 ± 20.5;

p\ 0.001)

de Hollanda

et al. 2014
[13]

Adults, age C 18 years 17 Skindex-

16

Social functioning 33.1 ± 31.4 Essa et al.
2018 [17]

Age and severity not reported; 100% were women 23 Skindex-

16

Functionb 52.2 ± 6.3 Reid et al.
2012 [29]

Adults, age[ 18 years: Severity and gender not

reported

11 Skindex-

29

Function 16.7 ± 16.0 Sanclemente

et al. 2017
[32]

Adults, age 18–70 years: 33% with patchy AA,

14% ophiasis, 29% AT, 24% AU; 76% were

women

21 Skindex-

17

Psychosocial subscale: 8.9 ± 6.7

(moderate impairment)

Willemsen

et al. 2011
[39]

Adults, age 18–65 years: 96% with\ 25% hair

loss; none with AT/AU; 34% were women

73 SCL-90 Phobic anxiety 0.4 ± 0.5 (Controls:

0.4 ± 0.6)

Annagur

et al. 2013
[10]

Age[ 12 years: 38% with\ 50% hair loss; 62%

with[ 50% hair loss; 67% were women

24 SCL-90 Phobic anxiety 2.8 ± 4.0 (Controls:

1.5 ± 2.7; Cohen’s d 0.37)

Talaei et al.
2017 [35]

Adults, age[ 18 years: 12% with AT/AU; 50%

were women

168 SCL-90 Phobic anxiety 1.3 ± 0.4 (Controls:

1.1 ± 0.1; p\ 0.05)

Tan et al.
2015 [36]
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evaluate psychosocial stress in 45 adults with
AA (18 with AT/AU and 27 with less severe
forms of AA, with duration of AA ranging from
1.5 months to 40 years) [23]. Patients rated their
stress due to AA as 4.5 ± 2.7 (mean ± SD) on a
10-point scale. While severity of AA did not
influence the patient score significantly, scores
were lower for patients with hair regrowth
(3.5 ± 2.3) than for those without hair
regrowth (5.5 ± 2.8; p = 0.01).

Monselise et al. used a scale from the Bar-On
Emotional Quotient Inventory (EQ-i) tool to
measure stress tolerance in adults with AA [24].
Standardized scores are computer-generated
from raw scores using a correction factor and are
based on a mean ± SD of 100 ± 15 [24]. Mean
scores for stress tolerance were significantly
lower for patients with AA (91.4 ± 21.8) than for
controls (99.5 ± 9.1; p\ 0.01), suggesting that
patients with AA have more difficulty managing
stress than controls [24].

Several studies found a statistically signifi-
cant association between stressful life events,
childhood trauma and certain environmental
factors in childhood (e.g. loss of family mem-
ber, emotional neglect) among adults

[30, 34, 40] and adults and children [15] with
AA. Alfani et al. reported that 25% of 73
patients with AA noted stressful events at the
time of onset or before an exacerbation of AA
[8]. A qualitative study suggested that coping
strategies evolved over time, changing from
concealment of hair loss to acceptance and a
more optimistic approach to living with AA
[37].

Alexithymia
Alexithymia is characterized by the inability to
identify or describe emotions and is believed to
be closely related to depression and aggression
[54]. TAS-20 and TAS-26 are 20- and 26-item
self-report scales that assess the presence of
alexithymia [33, 55]. Six studies of adults
investigated the association between alex-
ithymia and AA [14, 21, 27, 33, 38, 39], and
mean scores were provided in five studies
(Table 4). The prevalence of alexithymia was
reported to be 23–50% [14, 21, 27, 33, 38].

Table 3 continued

AA study population N COA
tool

Score (mean – SD)a References

Adults, age[ 18 years: 45% were women 56 Hairdex

scale

Total 57.0 ± 27.0 Gonul et al.
2018 [19]Symptoms 6.7 ± 5.0

Functioning 4.0 ± 3.4

Emotions 24.4 ± 17.0

Confidence 17.4 ± 7.3

Stigmatization 4.7 ± 6.0

QoL Quality of life, SCL-90 Symptom Checklist 90,SF-36 Short Form 36, Skindex -16, 17, 29 16-, 17-, or 29-item Skindex,
SPIN Social Phobia Inventory
a Total possible scores: SPIN: 17 items; score C 19 indicates symptoms of social anxiety; SF-36: Social functioning score
range standardized to 0–100 (higher score = better QoL); Skindex-29 and Skindex-16: 0–100 (lower score = better QoL);
Skindex-17: 0 (little impairment) to 24 (high impairment); SCL-90: 90 items, answered on 5-point scale, from 0 ‘‘none’’ to 4
‘‘extremely’’; Hairdex: 48 items, all hair-specific; assesses five categories: symptoms, functioning, emotions, confidence, and
stigmatization. Patients score questions from 0 to 4 according to frequency of occurrence. Higher scores on all but
confidence indicate a lower level of HRQoL
b Mean ± standard error of the mean
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DISCUSSION

In a recent SLR and meta-analysis, Okhovat
et al. reported that AA is positively associated
with anxiety (pooled odds ratio [OR] 2.5; 95%
confidence interval [CI] 1.5–4.1) and depression
(pooled OR 2.7; 95% CI 1.5–4.8) [3]. Results
from the current SLR support those findings,
but also suggest that in many patients, AA also
has a substantial impact on HRQoL in the
domains of personality, emotions, behavior and
social functioning, and may be accompanied by
acute stress and alexithymia. The relationship
between AA severity and the extent of impair-
ment in HRQoL varied across studies. Overall,
our findings are consistent with previous SLRs
that found that patients with AA experienced a
decrease in HRQoL similar to patients with
other chronic skin diseases [56] and greater than
that in age- and sex-matched controls [57].

There is no published consensus on the
appropriate method to measure the psychoso-
cial impact of AA on patients, resulting in the
heterogeneity of COA tools and results report-
ing identified in this review. Despite the range
of studies evaluated, these findings may not
capture the entire impact of AA on patients.
Some COA tools are limited in their assessment
of AA-related HRQoL as they predominantly
focus on the skin, do not contain questions
regarding hair or scalp (e.g. DLQI and Skindex
ask about itchy, sore, burning or painful skin)
and were not developed with direct input from
patients with AA specifically [43, 47]. Conse-
quently, these tools may lack specificity, relia-
bility and validity for measuring concepts that
are meaningful to patients with AA. At present,
no specific COA tool appears to capture the
complete spectrum of AA-related signs, psy-
chosocial and emotional impacts and the

Table 4 Measurement of alexithymia in patients with alopecia areata

AA study population N COA
tool

Score (mean – SD)a References

Adults age 18–60 years; 92% with patchy AA,

8% with AT; 52% were women

50 TAS-

20

56.1 ± 14.4; 42% scored positive for

alexithymia

Sellami et al. 2014

[33]

Adults age[ 18 years: Severity not reported;

67% were men

30 TAS-

20

59.1 ± 11.5; 50% scored positive for

alexithymia

Dehghani et al.
2017 [14]

Adults age C 18 years: Severity not reported;

84% were women

90 TAS-

20

51.2 ± 11.9; 23% had high score

([ 61) and 23% borderline score

(51–61)

Willemsen et al.

2009 [38]

Adults age 18–70 years; 33% with patchy AA,

14% ophiasis, 29% AT, 24% AU; 76% were

women

21 TAS-

20

50.1 ± 11.3 Willemsen et al.

2011 [39]

Age, gender, severity not reported 30 TAS-

26

71.2 ± 12.8b;[ 30% were

considered to have alexithymia

Kuty-Pachecka and

Stefanska 2014

[21]Controls: 60.1 ± 13.6; 8% were

considered to have alexithymia

TAS Toronto Alexithymia Scale
a Total possible scores: TAS-20: 20 items scored on Likert scale of 1 (strongly disagree) to 5 (strongly agree); range 20–100;
scores[ 61 considered alexithymic; scores\ 51 considered non-alexithymic; and scores 51–61 considered borderline
alexithymic. [38]; TAS-26: 26 items scored on scored on a Likert scale of 1 (strongly disagree) to 5 (strongly agree); range
26–130; scores C 74 considered alexithymic and scores B 62 considered non-alexithymic. [55]
b Score was significantly higher than controls
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development of novel, disease-specific instru-
ments to measure concepts of priority to AA
patients should be prioritized.

This SLR identified several additional limi-
tations in the published literature. The results
from various COA tools are reported heteroge-
neously, limiting our ability to compare studies
or draw conclusions based on combined results
of multiple studies. For instance, several of the
COA tools have both total and subdomain
scores, and the Skindex and TAS have more
than one version, each with a different number
of questions and different scoring methods.
Furthermore, most of the research included
adults only and may not translate to younger
patients. Severity of AA was not assessed con-
sistently and, in many studies, the reported
severity of AA ranged from mild to severe and
included AT/AU. Therefore, mean scores may be
of limited value; it may be more informative to
assess scores according to disease severity and
duration. Although not completely understood,
the relationship between AA and psychological
disorders may be bidirectional as stress and
anxiety are hypothesized to potentiate AA in
some patients [58]. Finally, this report focused
on the results for patients with AA and provided
few comparisons to healthy controls for refer-
ence. We did not include results for patients
with other dermatologic conditions, as the
complexity increases when attempting to com-
pare such diverse results. However, such com-
parisons may be valuable in the future to better
understand the disease-specific burden of AA.

CONCLUSION

Although it is well-established that patients
with AA experience anxiety and depression,
they also experience a decrease in HRQoL in
many other areas, including personality, emo-
tions, behaviors and social functioning, and
these changes may be accompanied by acute
stress and alexithymia. To improve our under-
standing of the impact of AA on patients, it is
necessary to achieve consensus on a core set of
measures for AA, to standardize reporting prac-
tices, and to develop and validate AA-specific

measurement tools that can be used in future
studies.
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