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Abstract

distinguished from other psychological impacts of alopecia.

were used for critical quality appraisal.

inventory.

Background: Hair loss is a serious health concern, with individuals having to bear the associated psychological impact o®
condition. Alopecia has been linked to emotional and psychological anguish in relationships, career, and personal life.

Objective: This study aimed to elucidate the intricate association, prevalence, and impact of hair loss with anxiety disorders,

Methods: The current review and meta-analysis were performed in accordance with the preferred reporting items for systematic
reviews and meta-analyses (PRISMA) framework. A comprehensive search was performed using the Cochrane, PubMed, and
Google Scholar electronic databases studies published in English and conducted between January 2014 and September 2024.
Statistical analysis was performed using STATA version 16.0 (StataCorp LLC), and the Newcastle-Ottawa Scale and RoB 2 tools

Results: A total of 24 eligible articles were included in the current study, with a cumulative of 5553 patients presenting with 1 or more
forms of hair loss. Anxiety disorder was significantly prevalent among patients with alopecia event rate (ER) 0.47 (95% ClI: 0.39-0.54).
Anxiety severity analysis also showed a significant relationship between anxiety and hair loss, with ERs of 0.35 (95% Cl: 0.10-0.60),
0.15 (95% CI: 0.01-0.29), and 0.05 (95% CI: 0.03-0.29), respectively. Statistical significance was also demonstrated by a mean
HADS-A score of 7.87 (95% Cl: 6.85-8.88). However, considerable heterogeneity was observed in various statistical analyses.

Conclusion: In summary, our study showed that among people with hair loss-related diseases, alopecia was substantially
linked to anxiety disorders, with the frequency of anxiety among those affected being noticeably higher.

Abbreviations: AA = alopecia areata, AgA = androgenic alopecia, AM = alopecia monolocularis, AO = alopecia ophiasis, AT =
alopecia totalis, AU = alopecia universalis, BAl = Beck anxiety inventory, CCS = case—control study, DASS21 = depression and
anxiety stress scale, GADQ = generalized anxiety disorder questionnaire, HADS = hospital anxiety and depression scale, HAM =
Hamilton anxiety rating scale, M/F = male/female, NOS = Newcastle-Ottawa scale, RCT = randomized controlled trial, SAS =
self-rating anxiety scale, SCARED = screen for child anxiety related disorders, SD = standard deviation, STAI = state-trait anxiety

Keywords: alopecia, alopecia areata, anxiety disorders, hair loss, mental health

1. Introduction

Hair loss, alias alopecia, can be described as a condition charac-
terized by the partial and/or total loss of hair from various body
parts where it is expected to grow.!'l Hair loss affects people of all
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age groups in both sexes and can be localized, diffuse, transient, or
permanent. In the medical field, hair loss is commonly perceived
as a comparatively mild dermatologic condition as it pertains to
scalp hair body areas.!?! Despite being rarely considered a severe
medical risk concern for affected individuals, hair loss has been
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associated with a devastating psychological impact.®! For many
people, body hair is an instrumental component of aesthetic
appearance, boosting their self-image. Therefore, hair loss can
prove detrimental to body image, confidence, and self-esteem.

Body image and how people feel about themselves are key
factors in self-esteem, particularly among women. Women’s
perceptions of their beauty play a significant role in their lives.
Numerous studies have revealed a positive correlation between
self-esteem and physical attractiveness.’! According to surveys
conducted with American women, 78% of them dedicated 1
hour a day to taking care of their appearance, of which makeup,
hair treatments, and outfits were predominantly the activities
that they spent much time on. Hair and cosmetics appeared to
require more time than other appearance-related habits, taking
up an average of 55 minutes in a woman’s day.! Moreover,
even though there might not be many physical health effects
associated with hair loss, an appearance-related illness might
significantly interfere with day-to-day activities.>*! Several stud-
ies have shown that alopecia can lead to severe mental and psy-
chological distress, which can result in issues with relationships,
employment, and personal life.®7]

The majority of people with alopecia have been proven to
be at a higher risk of developing hair loss-related anxiety disor-
ders and depression projected with social phobia than the gen-
eral population.’®! The presence of indications of anxiety and/
or depression ranged from 30% to 68% and affected all age
groups according to cross-sectional studies evaluating the psy-
chological burden of adult patients with alopecia areata (AA).["!
When patients with AA were compared to healthy controls,
their rates of unemployment and work absenteeism were much
greater.l”) Compared to controls, alopecia patients are suscepti-
ble to experiencing considerably elevated degrees of displeasure
and appearance obsession as it relates to their body image,!®!%
which has resulted in marital issues among 40% of women.!®
Consequently, 35% of the diversity in quality of life has been
attributed to the perception of hair loss.!"!!

Moreover, in a previous study, individuals with alopecia had
a greater lifetime prevalence of psychiatric conditions, including
generalized anxiety disorder (39%) and major depressive dis-
order (39%).11? Patients with patchy AA were shown to have a
higher risk of being diagnosed with generalized anxiety disorder,
despite the fact that there was no correlation between major
depressive illness and any feature indicating AA history.l'>13
While a number of studies have previously focused on investi-
gating the psychological impacts (depression and anxiety) of 2
types of hair loss, AA and androgenic alopecia (AgA),”!3-5! few
studies have focused on distinguishing the effect of hair loss as
a whole on anxiety disorders. As such, this study categorically
investigated the association between hair loss and anxiety disor-
ders. Through a systematic review and meta-analysis, we aimed
to establish the prevalence and severity of anxiety disorders
among individuals with hair loss.

2. Materials and methods

2.1. Design and protocol

The current study adopted a systematic review and meta-analysis
design in conformity with the preferred reporting items for sys-
tematic reviews and meta-analyses (PRISMA) framework.!"®! Tt
is acknowledged that the study’s protocol was not registered.

2.2. Information sources

The Cochrane database, Google Scholar, and PUBMED are
among the databases examined. Articles assessing patients
affected with 1 or more forms of hair loss and experiencing anx-
iety disorders were identified through a comprehensive search
of electronic medical databases. The study’s dependence on a
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secondary data search from published publications indicated
that ethical approval and permits were not necessary.

2.3. Search strategy

A systematically tailored search was steered through 3 electronic
databases for potential articles published over the last ten years.
The search terms were tailored by combining hair loss-associated
terms including “hair loss,” OR “alopecia,” OR “alopecia areata,”
OR “androgenic alopecia,” OR “loss of hair,” OR “alopecia tota-
lis,” OR “alopecia universalis,” OR “baldness,” and the psycho-
logical effect terms related to anxiety including “anxiousness,”
OR “anxiety disorders,” OR “anxious feeling,” OR “worry,” OR
“mental health.” Manual screening was applied to the reference
lists of the included studies for additional articles.

2.4. Eligibility criteria

The articles considered eligible for inclusion in the current
study were determined based on the following inclusion criteria
(Table 1). No age limit was applied for the participants enrolled
in the study. Our inclusion criteria focused on studies that
explored the main and common types of hair loss, including alo-
pecia (areata, patchy, totalis, androgenic, universalis, cicatricial,
telogen effluvium, ophiasis, traction, trichotillomania, and fron-
tal fibrosing) association with anxiety disorders. Studies were
included based on the source of the data, which pertained to
primary research papers whose full-text articles were available
and published in peer-reviewed journals. Based on relevance,
articles exploring anxiety disorders among individuals present-
ing with 1 or more forms of hair loss and associated conditions.
The study design comprised all observational, randomized, and
non-randomized studies relevant to the topic of the study. Based
on the language and date of publication, studies published in
English were conducted between January 2014 and September
2024 (see Table 1).

2.5. Study selection and data extraction

Two independent reviewers screened the titles and abstracts of
potential studies based on the eligibility criteria (Table 1). Full-
text papers from these potentially relevant studies were then
evaluated for inclusion in the current review and meta-analysis
based on predetermined inclusion criteria. Disagreements were
resolved through conversation or consultation with a third

Eligibility criteria for inclusion and exclusion of pertinent studies.
Eligibility items

Inclusion criteria Exclusion criteria

Sources of infor-
mation

Primary research articles are
available and published in peer-
reviewed journals.

Secondary sources
include webpages,
blogs, magazines, and
newspaper articles.

Articles with no
association between

Topic relevance Studies exploring anxiety disorders
among patients with hair loss
and other alopecia areata-related hair loss and anxiety
conditions disorders.

All observational studies, randomized, Case reports,
and non-randomized studies rele- non-referenced
vant to the topic under study. conference abstracts,

and other reviews.

Studies published from January 2014  Studies published before

Study designs

Publication date

to September 2024 January 2014,
Publication language Studies published in English to avoid ~ Studies done in other
misinterpretations and loss of languages

data.
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reviewer. Relevant information, including study details (authors,
date, and design), patient demographics (size, mean age, and
sex), hair loss manifestations (alopecia areata, androgenic, tota-
lis, and universalis), and anxiety disorders (manifestations and
severity), were gathered and organized into a study characteris-
tics table (Table 2).

2.6. Critical quality appraisal

All observational studies included in the current analysis were
assessed for bias using the Newcastle—-Ottawa Scale (NOS).!'”!
It is critical to uncover any potential risk-of-bias in participant
selection, comparability, or reporting of exposure and results.!"®!
RoB 2.0 was used for RCT.I*"!

2.7. Statistical data analysis

Stata Statistical Software version 16 (STATA v16.0, StataCorp
LLC) was used to perform the various meta-analyses with each
outcome represented by a random-effect model and pooled event
rate (ER) or ORs with corresponding 95% confidence intervals.
The O-test and I-squared statistic were used to examine hetero-
geneity; values I?>70% indicated considerable heterogeneity.
Statistical significance was reached at P-value < .05 (P <.035).

2.8. Ethical approval

There was no need for ethical committee approval because our
study design is based on publicly accessible literature and online
data that are recognized to pose no risks.

www.md-journal.com

3. Results

3.1. Search results

A total of 1275 studies were identified through database
searches (677 from Google Scholar, 57 from Cochrane, and
541 from PubMed). Five hundred sixty-two articles were
eliminated before screening (129 duplicates, 298 ineligible
owing to automated tools, and 135 for other reasons). After
title and abstract screening, 237 studies were excluded. Four
hundred seventy-six studies were designated for full-text
retrieval; however, 283 full-texts were not found. The full-
texts of 193 successfully retrieved publications were evaluated
for eligibility based on the preset inclusion criteria. One hun-
dred sixty-nine articles were excluded because they did not
meet the specified eligibility criteria. Data from the remain-
ing 24 relevant studies were gathered for review and meta-
analysis (Fig. 1).

3.2. Characteristics of included studies

All 24 included studies with the number of enrolled patients
with alopecia ranging from 27 to 747 recruited an overall
of 5553 patients. The majority of participants were female
(56.8%). The ages of the patients ranged from 3 to 68 years,
with a mean age of 34.81 (95% CI: 29.43-40.17) years. Of
the total sample recruited, 99.4% reported having at least
1 form of hair loss, with AA being the most common hair
loss condition observed among the patients. Of this, 42. 73%
reported having experienced anxiety disorders, most of which
presented as mild to moderate anxiety cases. Furthermore,

[ Identification of studies via databases and registers ]

Records identified from
(n=1275):

Records removed before screening (n=
562):
-Duplicate records removed (n = 129)

-PubMed (n = 541)
-Google Scholar (n = 677)
-Cochrane (n=57)

| enttication |

Y

Records screened (n=713)

Reports sought for retrieval

A J

-Records marked as ineligible by
automation tools (n = 298)
-Records removed for other reasons
(n=135)

Records excluded (n=237)

(n=476)

Screening

A

Report assessed for eligibility
(n=193)

Studies included in review &
Meta-analysis (n =24)

:
2

v

Reports not retrieved (n = 283)

Total Reports excluded
(n=169):

-No hair loss association
(n=461)

-No anxiety disorder association
(n=37)

-Secondary sources (reviews,
abstracts etc.,)

(n=71)

Figure 1. PRISMA-led study identification and inclusion. PRISMA = preferred reporting items for systematic reviews and meta-analyses.
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other studies have reported cases of borderline abnormal and
abnormal anxiety among patients!>%!3:1420-31 (Table 2).

3.3. Quality appraisal

The NOS was utilized for the critical quality appraisal
of 23 of the enrolled studies based on their design. The 3
domains included comparability, selection, and outcome for
the cross-sectional study (n=15) and outcomes for case-
controlled studies (n = 8). Four articles were found to be of
moderate quality, the remaining were of high quality, and no

Medicine

study was of poor quality (Fig. 2). The Cochrane risk-of-bias
tool (RoB 2) for randomized controlled trials (RCTs) was used
to evaluate the quality of the included RCTs. Based on the
responses to the collection of signaling questions, RoB2.0 can
use an algorithm to produce a suggested judgment regarding
the risk-of-bias. The evaluation was predicated on 5 prede-
termined categories of bias that addressed the different facets
of trial design, execution, and documentation. The judgment
was classified as having a “LOW,” “SOME CONCERNS,” or
“HIGH?” risk-of-bias based on these domains. Based on the 5
dimensions of judgment shown in Figure 3. The overall RCTs
had a low risk-of-bias.

Risk of bias

vevesesecese

|
|

D1: Selection (3)
Dzn

: Comparability (2)
D3: Exposure/Outcome (3)

T
!
I

;g @ .|. L JO,

!

0000000000 000000000O®0®
000000000000 000000006000

B
'

Figure 2. Critical appraisal based on NOS for cross-sectional and case-controlled study. NOS = Newcastle-Ottawa Scale.
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3.4. Meta-analysis

3.4.1. Association between hair loss and anxiety
incidences. Twenty-three studies were used to perform a
meta-analysis to investigate the association between hair loss
and anxiety disorders. The analysis revealed that the prevalence

of anxiety was significantly associated with hair loss, accounted
for by a pooled ER of 0.47 (95% CI: 0.39-0.54) (Fig. 4).

3.5. Hair loss and severity of anxiety incidences

A subgroup meta-analysis was performed on 4 studies report-
ing the severity of anxiety (mild, moderate, and severe). The

www.md-journal.com

analysis showed that mild, moderate, and severe anxiety
cases were significantly associated with hair loss, with ER of
0.35 (95% CI: 0.10-0.60), 0.15 (95% CI: 0.01-0.29), and
0.05 (95% CI: 0.03-0.29), respectively (Fig. 5). In addition,
a subgroup analysis was conducted in 6 studies reporting
anxiety incidence (borderline abnormal and abnormal anx-
iety) using the HADS-A scale. The research shows that bor-
derline abnormal and abnormal anxiety occurrences were
significantly linked with hair loss with an ER of 0.17 (95%
CIL: 0.12-0.23) and 0.23 (95% CI: 0.16-0.31), respectively
(HADS-A) (Fig. 6).

> —
|| ® @
3
w

Domains:

D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention.

Risk of bia domains

Judgement

. Low

D3: Bias due to missing outcome data.
D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.

Figure 3. ROB 2.0 for RCT. RCT = randomized controlled trial.
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Figure 4. Forest plot showing the association of hair loss with the prevalence of anxiety disorders. ER of anxiety among patients reporting hair loss conditions.

ER = event rate.
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Figure 5. Subgroup meta-analysis investigating the association of mild, moderate, and severe anxiety to hair loss.

3.6. Mean anxiety HADS-A scores in patients with hair loss

The mean anxiety scores based on the HADS-A scale among
patients with alopecia were reported in 7 of the included studies.
The mean HADS-A score was 7.87 (95% CI: 6.85-8.88), which
was statistically significant (Fig. 7).

3.7. Heterogeneity

Based on the O-test (P =.00) and I?>70% observed across
various analyses, the level of in-study variance was significantly

high (P = .00) (Fig. 8).

4. Discussion

The main aim of our study was to evaluate the psychological
impact of alopecia on hair loss and anxiety disorders. The review
and analysis were based on 24 articles that reported anxiety
incidences in a cumulative of 5553 patients who experienced
at least 1 type of alopecia. Our findings demonstrated that the
prevalence of anxiety disorders among patients with different
forms of hair loss was significant, 0.47 (95% CI: 0.39-0.54).
These findings imply that alopecia is strongly associated with
the incidence of anxiety disorders, with a statistically significant
relationship between the 2. The severity analysis also concurs
with these findings, showing a significant rate of mild, moderate,
and severe anxiety among patients with alopecia: 0.17 (95%
CL: 0.12-0.23) and 0.23 (95% CI: 0.16-0.31), respectively.

Furthermore, the mean anxiety scores based on the HADS-A, as
reported and analyzed in 6 of the included studies, showed that
anxiety was significantly present among patients with hair loss.
These findings reinforce the outcomes of the related analyses
on borderline and abnormal anxieties, which were significantly
prevalent among alopecia patients: 0.17 (95% CI: 0.12-0.23)
and 0.23 (95% CI: 0.16-0.31), respectively.

Our results are consistent with those of earlier meta-analyses
and systematic reviews that found comparable relationships
between hair loss and anxiety disorders. According to a recent
study, patients with alopecia were highly associated with higher
incidences of undefined anxiety disorders (17% vs 7.3%) than
the general population.*" In line with this, the anxiety-associated
symptoms were significantly higher in alopecia patients than
the control, with a mean of 34% (95% CI: 22%-47%) of
people who reported having anxious symptoms.*!l' Similarly,
another meta-analysis exploring the relationship between AA
and anxiety showed a positive correlation between alopecia
and anxiety with a pooled OR 2.5 (95% CI: 1.54-4.06).1** The
mechanism by which hair loss and its psychological impacts
on anxiety and depression are related has been attributed to
hormonal stimulations. It has been contentious that stressful
conditions generally manifested as psychological stress trigger-
ing a hormone called the hypothalamic-pituitary-adrenal axis
(HPA) that is associated with hair follicles, which consequen-
tially increases the secretion of corticotropic releasing hormone
(CRH).*I CRH stimulates mast cell production and degranu-
lation. This mechanism causes neurogenic inflammation, which
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breaks down the immune privilege of hair follicles and causes  associated with the restrictions from the pandemic played a sig-
them to break down prematurely."*! nificant role in exacerbating stress and anxiety.*’! During the

Furthermore, a prior study on the implication of COVID-19  pandemic, COVID-19-induced mild to severe effluvium was
on hair loss contends that the negative psychological impact  the most common form of hair loss reported, with other types
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Figure 6. Subgroup meta-analysis investigating the association of borderline abnormal and abnormal anxiety to hair loss (HADS-A). HADS-A = hospital anxiety
and depression scale.
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Figure 7. Mean anxiety scores (HADS-A) among patients reporting alopecia-associated hair loss conditions. HADS-A = hospital anxiety and depression scale.
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Figure 8. Funnel plot showing the heterogeneity.

such as trichotillomania and AA also observed.#**#"I Rivetti and
Barruscotti reiterated that the high prevalence of anxiety and
other psychological implications during the COVID-19 led to
the release of neuropeptides, neurotransmitters, and the hor-
mones associated with promoting the development of the hair
cycle in anagen through to the telogen phase. As a result, the
COVID-19 virus significantly disrupted stress and physiologi-
cal factors, leading to elevated incidence of hair loss-associated
conditions such as AA, effluvium, and AgA." According to
Limburg et al, the high incidences of alopecia could also be
explained by the fact that the COVID-19 virus affects the action
of the serine 2 gene (TMPRSS2),#” the transmembrane prote-
ase gene that plays a critical role in androgenic pathways, thus
aggravating hair loss.5%!!

The current study boosts its strength as it narrows down
on anxiety disorders, distinguishing it from other psychologi-
cal impacts of hair loss to elucidate the intricate relationship
between the 2. We used a relatively large sample size of patients
presenting with different types of hair loss. Anxiety was also
analyzed based on different scales of severity. Nonetheless, our
study had several limitations. We relied on observational studies,
which are prone to bias, unlike randomized controlled studies.
In addition, we were unable to conduct an analysis of anxi-
ety severity for different scales of measurement other than the
HADS-A due to missing information on other scales reported
in the included studies. Another limitation concerns sex-specific
anxiety prevalence, which could not be investigated because the
studies did not report distinguished cases of anxiety for both
sexes.

Furthermore, the considerable heterogeneity in the analy-
sis can be attributed to varying sample sizes, different tools of
anxiety measurement, varying severity of anxiety, and in-study
variability. Moreover, the between-study variabilities observed
across various statistical analyses can be attributed to the fact
that different hair-loss conditions may have varied psychological
impacts on an individual. As a result, this may result in varying
magnitudes of anxiety experienced by an individual as alluded
to a specific type of hair loss. Similarly, the current study was
focused on hair loss as a whole—not distinct types, leading to
heterogeneity since different hair-loss types have varied clinical

10

presentations and pathomechanisms. It is also worth noting that
the majority of the studies’ central objectives were not entirely
focused on investigating anxiety and hair loss; thus, only infor-
mation relevant to our objective was extracted.

5. Conclusion

Our study demonstrated that alopecia was significantly asso-
ciated with anxiety disorders among individuals experiencing
hair loss-related conditions, with the prevalence of anxiety
among the affected patients proving to be notably heightened.
Moreover, the severity analysis indicated a significantly robust
association between alopecia with mild, moderate, severe, and
abnormal anxiety severity levels. Therefore, to address the sub-
stantial psychological burden associated with alopecia, these
findings highlight the necessity of thorough psychological evalu-
ations and therapies for people experiencing hair loss.
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