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The epidemiological and clinical
association between primary
focal hyperhidrosis and various
skin disease in Japanese patients:
outpatient questionnaire analysis

Keiji Kosaka*, Akihiko Uchiyama, Mai Ishikawa and
Sei-Ichiro Motegi

Department of Dermatology, Gunma University Graduate School of Medicine, Maebashi, Gunma,
Japan

Hyperhidrosis, defined as excessive sweating beyond physiological needs. It
impairs the quality of life (QOL) of patients. While there are many studies on the
relationship between sweating and skin diseases, however few studies have
been conducted from epidemiological perspective of hyperhidrosis on
coexisting skin diseases. This study aimed to investigate the prevalence,
severity, affected areas, and treatment history of hyperhidrosis among
patients with skin diseases. An anonymous, self-report questionnaire was
administered to 1,000 patients at the department of dermatology, Gunma
University Hospital between June and August 2022, yielding 885 responses
(88.5%). Hyperhidrosis was defined using the Hornberger's diagnostic criteria,
and severity was assessed by the Hyperhidrosis Disease Severity Scale (HDSS).
The overall prevalence of hyperhidrosis among this skin disease patient cohort
was 22.4% (n = 198), which was higher than the rate previously reported in
Japan (10%-12.8%). Patients with hyperhidrosis were significantly younger
(mean age 51.3 years) than those without (mean age 57.2 years; p < 0.01).
Over half (54.3%) of affected patients reported severe or very severe symptoms
(HDSS 3 or 4). The most common affected sites were the head/face (15.1%),
followed by the axillary (8.7%). The prevalence was high in inflammatory skin
diseases, with 29.2% of Atopic Dermatitis (AD) patients, 17.7% of psoriasis
patients, and 7.1% of Alopecia Areata (AA) patients also having hyperhidrosis.
Despite the high prevalence and severity, only a small fraction of hyperhidrosis
patients (7.9%) reported a history of treatment. These findings suggest that
hyperhidrosis is a common complication in skin disease. This high prevalence
may be attributable to compensatory sweating caused by primary skin diseases.
To improve patient's QOL, dermatologists should actively screen for
hyperhidrosis and combine sweat management with skin disease treatment.
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Introduction

Hyperhidrosis is a condition of excessive sweating beyond
physiological needs for thermoregulation [1]. It is classified as
primary hyperhidrosis, which arises without underlying systemic
disease, and secondary hyperhidrosis, which occurs in
association with endocrinological, neurological, infectious, or
medication-related disorders [2].

The accurate etiology of primary hyperhidrosis has not well
understood [3]. Reported prevalence varies by region and
methodology, ranging from approximately 0.07% to over 16%
globally [4, 5]. The prevalence of primary focal hyperhidrosis in
Japan has been reported as 10 or 12.8% [6, 7]. Patients with severe
symptoms were estimated to be approximately 616,000 for
primary palmar hyperhidrosis and 2,239,000 for primary
axillae hyperhidrosis in Japan. However, only 6.2% of the
patients had visited medical institutions and few patients take
appropriate treatment even after visiting the hospital [6].

Although not life threatening, hyperhidrosis imposes a
significant burden on patients’ lives. Hyperhidrosis affects
life
interpersonal relationships, daily activities, and professional

multiple domains including psychological ~wellbeing,
performance [8]. Hyperhidrosis leads to a decline in quality of
life (QOL).

Furthermore, there are many studies on the relationship between
sweating and skin diseases such as atopic dermatitis (AD), however
few studies have been conducted from epidemiological perspective of

hyperhidrosis on coexisting skin diseases. Elucidating the

10.3389/jcia.2026.15800

relationship between hyperhidrosis and coexisting skin diseases
may contribute to improving patients’ skin conditions and QOL.
Therefore, this study aims to investigate the prevalence of
hyperhidrosis among patients with skin diseases, and also
discusses the severity of hyperhidrosis, differences across skin
diseases, its impact on daily life, and treatment history.

Materials and methods
Subjects

We created an anonymous questionnaire about hyperhidrosis
that was shown in Figure 1. This survey was administered to all
patients who visited dermatology department of Gunma university
hospital between June 2022 and August 2022. The researcher
explained the questionnaire and handed it out to those who
accepted to answer. We ended up distributing questionnaires to
1,000 patients.

Patients who refused to answer the questionnaire, infants,
and cognitively impaired patients who would have had difficulty
completing the questionnaire were excluded.

Ethical considerations

This study was approved by Gunma University Ethical

Review Board for Medical Research Involving Human

I Total patients (n=1000) |

| Responded to the survey (n=885) |

\ 4

Complete the criteria of hyperhidrosis (n=198)
«  Age
*  Gender
* Area and severity of hyperhidrosis
* Onset age of hyperhidrosis
+ Complicated skin disease
Treatment history

)

A 4

Patient without hyperhidrosis (n=687)
Age

Gender

» Complicated skin disease

We analyzed in more detail patients with inflammatory skin diseases that frequently complicated by hyperhidrosis.

v

v

With Psoriasis, atopic dermatitis, or alopecia areata (n=75)
* Age, gender, Area, and severity of hyperhidrosis

-

With Psoriasis, atopic dermatitis, or alopecia areata (n=205)
Age and Gender

FIGURE 1

Is the outline of the present study. The population consisted of the patients who completed the questionnaire responses. We compared age,
gender, and coexisting skin diseases between the hyperhidrosis group and the non-hyperhidrosis group. For the hyperhidrosis group, we also
analyzed affected body areas, severity, onset age, and treatment history. Subsequently, we conducted detailed analyses of psoriasis, atopic dermatitis,

and alopecia areata, which had high coexistence rates
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A Total patients

= Male
= Female
= No answer

B Total patients

u0-9
u10-19

m 20-29

m 30-39

= 40-49

= 50-59
u>60

= No answer

FIGURE 2

With hyperhidrosis

With hyperhidrosis

Gender (A) and age (B) of all patients who answered the questionnaire.

Without hyperhidrosis

Without hyperhidrosis

TABLE 1 The number of patients, prevalence rate, and mean age of onset for each affected area (head and face, axillary, palmar and plantar) among all

hyperhidrosis patients.

Prevalence rate

Number of patients

Mean age of onset

Head and face 134 15.1% (134/885) 32.2 (SD 17.7)
‘ Axillary 77 ‘ 8.7% (77/885) ‘ 22.7 (SD 144) ‘
‘ Palmar and plantar 41 ‘ 4.6% (41/885) ‘ 13.3 (SD 9.1) ‘
Subjects (receipt No. HS2022-031, 23 May 2022). This study was choose the degree of their sweating symptoms

carried out after explaining the purpose of the study to each
participant. The questionnaire was anonymous and responses to
this were considered consent.

Contents of the questionnaire

Respondents answered the questionnaire (Supplementary
Figure S1). Those who answered “yes” to Q1 proceed to the
Q2 and Q4. We determine the patients had hyperhidrosis or
not by comparing the results of these questions to

Hornberger’s diagnostic  criteria of primary focal
hyperhidrosis [2].
We assessed the severity of hyperhidrosis using

Hyperhidrosis Disease Severity Scale (HDSS). Respondents
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(Supplementary Figure S1Q5). In addition, Numerical
Rating Scale (NRS) was measured for the degree of
disability and discomfort in daytime activities caused by
sweating (Supplementary Figure S1Q7).

The questionnaire also included questions about troubled
episodes, most uncomfortable season, the frequency of worrying
about sweat, the history of treatment, the knowledge about
treatment, and the problems with sweat odor (Supplementary
Figure S1Q3, 6, 8-11).

Statistical analysis

We counted the number of patients who met the diagnostic
criteria for primary focal hyperhidrosis. The number of each
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A Head and face Axillary Palmar and plantar
= Male
= Female
u No answer
B Head and face Axillary Palmar and plantar
m0-9
u10-19
m 20-29
m 30-39
m 40-49
m 50-59
= >60
= No answer

FIGURE 3
Gender (A) and age (B) of each affected area (head and face, axillary, palmar and plantar) among all hyperhidrosis patients.

HDSS
Patients with hyperhidrosis

u1
m2
u3
u4

HDSS HDSS HDSS
Head and face Axillary Palmar and plantar
u1
=2
m3
n4

FIGURE 4
Hyperhidrosis Disease Severity Scale (HDSS) for all hyperhidrosis patients or by body region (head and face, axillary, and palmar and plantar).
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All hyperhidrosis patients

m Spring
= Summer
m Autumn
= Winter
m All seasons

FIGURE 5
Survey results on seasons when sweating feels
uncomfortable (multiple choices allowed).

patient diagnosed with hyperhidrosis was summarized in terms
of age, gender, area and severity of hyperhidrosis, onset age of
hyperhidrosis, complicated skin disease, and treatment history.
Complication diseases were categorized by psoriasis, AD,
collagenic disease, AA, malignant skin tumor, eczema, others,
and unanswered. AD, psoriasis, and AA which were complicated
frequently were also tabulated separately. Collagenic disease was
excluded because of the suspicion of steroid-induced secondary
hyperhidrosis. The parts of hyperhidrosis were listed for head-
face, axilla, palmoplantar. The prevalence was calculated by

each group.

The chi-square test was used to compare prevalence rates and
gender ratios between groups. T-test was used to compare mean
age or severity score between two groups. Odds ratios for
hyperhidrosis and each complication disease were determined

using Fisher’s exact test.

Number of patients o

Psoriasis 35 (17.7%) 25

Atopic dermatitis 26 (13.1%) 20
Collagen disease o

(SLE, DM, SSc) 2 (12.6%) % 15

Alopecia 14 (7.1%) °

Malignant skin tumor 13 (6.6%) 10
Eczema 8 (4.0%)

Others 54 (27.3%) 5

No answer 23 (11.6%) 0

10.3389/jcia.2026.15800

Results

Outline of the results of the questionnaire
for all

We gave the questionnaire to 1,000 patients and received the
answer from 885 (88.5%). The number of patients who complete
the criteria of hyperhidrosis were 198 (22.4%) (Figure 1). The
male-female ratio was 1:1.35. It was significantly more common
in females (P < 0.01) (Figure 2A). Figure 2B shows the age
distribution for the entire patient population, and for patients
with or without hyperhidrosis. The mean age of patients with
hyperhidrosis (51.3 years, SD 15.8) was significantly lower than
that of patients without hyperhidrosis (57.2 years, SD
19.1; p < 0.01).

The prevalence rate of hyperhidrosis in each part was 15.1%
in head and face, 8.7% in axillary, and 4.6% in palmar and

plantar, respectively. The onset of hyperhidrosis in the head and
face typically occurred in adulthood (32.2 years, SD 17.7),
whereas onset in the palmar and plantar occurred during
childhood (13.3 years, SD 9.1) (Table 1).

The prevalence of axillary hyperhidrosis was significantly
higher among women (p = 0.02). No gender differences were
observed in the prevalence of head/face or palmar/plantar
3A).
patients aged =40 years with those aged <40 years, the

hyperhidrosis  (Figure Moreover, when comparing
prevalence of head/face hyperhidrosis was significantly higher
in the older group (p = 0.01). In contrast, the prevalence of
palmar/plantar hyperhidrosis was significantly lower in the older
group (p < 0.01), with a mean age at onset as early as 13.3 years
(SD 9.1). No age-related differences were observed in the
prevalence of axillary hyperhidrosis (Figure 3B).

The aggregate results of HDSS were shown in Figure 4. Over
half (54.3%) of the patients complained HDSS 3 or 4, which was

considered severe or very severe. No significant difference was

FIGURE 6

Atopic Collag: pecia Malignant Eczema
dermatitis disease skin answer
(SLE, DM, tumor
sS¢)

The number and percentage of complicated skin diseases with hyperhidrosis. The denominator of the percentage is the total number of
hyperhidrosis patients. SLE, systemic lupus erythematosus; DM, dermatomyositis; SSc, systemic sclerosis.
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Odds ratio
0 1 2 3
1.47
Atopic dermatitis 4 p =0.140
1.15
Psoriasis — p =0.097
1.54
Collagen disease(SSc, Dmy, LE) Q p =0.079
1.35
Alopecia . 4 p=0510
0.57

Malignant skin tumor —— p =0.383

FIGURE 7

Fisher's exact statistical analysis results and odds ratios for hyperhidrosis risk associated with atopic dermatitis, psoriasis, collagen diseases,

alopecia, and malignant skin tumors.

A

= Male
= Female
= No answer

B Psoriasis

u Male
= Female
u No answer

Cc

u Male
= Female
u No answer

FIGURE 8

Gender of atopic dermatitis (A), psoriasis (B), and alopecia areata (C) patients who responded to the questionnaire. AD, atopic dermatitis; AA,

alopecia areata.

seen between head-face, axillary, and palmar-plantar groups in
the percentage of patients with HDSS 3 or 4.

In the assessment of sweat-related discomfort on QOL using
NRS, the mean score for all patients with hyperhidrosis was
5.87 (SD 2.46).

Journal of Cutaneous Immunology and Allergy

AD with hyperhidrosis AD without hyperhidrosis

Psoriasis Psoriasis
with hyperhidrosis without hyperhidrosis

AA with hyperhidrosis AA without hyperhidrosis

Next, when we asked about the season during which
sweating was perceived as most uncomfortable, most
respondents indicated summer (65.2%), followed by all
year round (31.3%) (Figure 5). In addition, it was found
that only a small number of patients either knew that
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u0-9

=10-19
= 20-29
= 30-39
m 40-49
u 50-59
u>60

No answer

AD

Psoriasis

= 0-9

=10-19
m20-29
= 30-39
m 40-49
m 50-59
u>60

No answer

C
u0-9
=10-19
= 20-29
= 30-39
m 40-49
u 50-59
u>60
No answer

AA

FIGURE 9

Age of atopic dermatitis (A), psoriasis (B), and alopecia areata (C) patients who responded to the questionnaire. AD, atopic dermatitis; AA,

alopecia areata.

hyperhidrosis was treatable
treatment for them (7.9%).
Finally, the most common skin diseases complicated with

(13.4%) or had received

patients with hyperhidrosis were psoriasis, AD, collagen
(Systemic erythematosus; SLE,
DM, SSc), AA,
malignant skin tumor, eczema in the order (Figure 6). The

disease lupus

Dermatomyositis; Systemic sclerosis;
number and prevalence of hyperhidrosis patients in each
disease were as follows. Psoriasis; 35 patients (17.7%), AD;
26 patients (13.1%), collagen disease; 25 patients (12.6%), AA;
14 patients (7.1%), malignant skin tumor; 13 patients (6.6%),
and eczema; 8 patients (4.0%). The diseases found in only one
or two patients were classified as “others”. There are no
significant differences in odds ratios for each disease and
hyperhidrosis (Figure 7).

Inflammatory skin diseases and
hyperhidrosis

We performed individual statistics on inflammatory skin
diseases such as psoriasis, AD, and AA, that were frequently

Journal of Cutaneous Immunology and Allergy

AD with hyperhidrosis

Psoriasis
with hyperhidrosis

AA with hyperhidrosis
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AD without hyperhidrosis

Psoriasis
without hyperhidrosis

AA without hyperhidrosis

associated with hyperhidrosis (Figure 6). The male-female ratio,
and age of hyperhidrosis in each disease are summarized in
Figures 8, 9. The number of patients and prevalence rates for
hyperhidrosis by location (head and face, axillary, palmar and
plantar) and total in AD, psoriasis, and AA were summarized
in Table 2.

In AD, the male-to-female ratio was 1:1.17 among patients
with hyperhidrosis and 1:0.55 among those without, indicating a
tendency toward female predominance, although the difference
was not statistically significant (P = 0.109) (Figure 8A). In
psoriasis, the ratios were 1:0.52 and 1:0.56, respectively,
showing no apparent sex difference (Figure 8B). In AA, the
ratios were 1:1.8 and 1:1.4, respectively, with no significant
difference observed (Figure 8C). Thus, a female predominance
was noted in AD and AA, whereas psoriasis showed a balanced
distribution between sexes.

The mean age of AD patients with hyperhidrosis (42.0 years,
SD 15.5) did not differ from those without (42.3 years, SD 18.6)
(Figure 9A). In psoriasis, patients with hyperhidrosis (51.6 years,
SD 13.7) were significantly younger than those without
(59.8 years, SD 16.5, p = 0.017) (Figure 9B). In AA, no
significant age difference was found between patients with
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TABLE 2 The number of patients, and prevalence rate for each affected
area (head and face, axillary, and palmar and plantar) among
atopic dermatitis, psoriasis, and alopecia areata patients.

Prevalence rate

Number of patients

Atopic dermatitis

Head and face 18 20.2% (18/89)
Axillary 7 7.9% (7/89)
Palmar and plantar 6 6.7% (66/89)
Total 26 29.2% (26/89)
Psoriasis
Head and face 25 17.7% (134/141)
Axillary 14 9.9% (14/141)
Palmar and plantar 10 7.1% (10/141)
Total 35 24.8% (35/141)

Alopecia areata

Head and face 10 20.0% (10/50)
Axillary 8 16.0% (8/50)
Palmar and plantar 4 8.0% (4/50)
Total 14 28.0% (14/50)

(43.7 years, SD 17.5) and without hyperhidrosis (39.9 years, SD
22.1) (Figure 9C).

In AD, the most frequently affected sites were the head and
face (20.2%), followed by the axillae (7.9%), and the palmar and
plantar (6.7%). A similar pattern was observed in psoriasis (head/
face: 17.7%, axillae: 9.9%, palms/soles: 7.1%). In AA, the head and
face were also the most commonly affected sites (20.0%);
however, axillary involvement (16.0%) was relatively more
frequent than in AD and psoriasis, followed by the palmar

10.3389/jcia.2026.15800

and plantar (8.0%) (Table 2). Therefore, the head and face
represented the predominant site across all three diseases,
while AA was characterized by a higher prevalence of axillary
hyperhidrosis compared with AD and psoriasis.

In comparison among AD, psoriasis, and AA, the
percentages of patients who reported HDSS 3 or higher were
50%, 65.7%, and 35.7% (Figure 10).

Discussion

The prevalence of primary focal hyperhidrosis in Japan has
been reported as 10 or 12.8% [6, 7]. In this study, the overall
prevalence of hyperhidrosis among patients with skin diseases
was 22.4%. This is higher than previously reported prevalence
rates in Japan. Regarding symptoms by body region, the
prevalence rate of 15.1% for the head and face in our study
was higher than that reported in previous studies, such as 3.6 or
4.7% [6, 7]. No marked differences were observed for the axillary
or palmar and plantar between our study and previous report [6,
7]. The prevalence of axillary (8.7%) and palmar and plantar
(4.6%) hyperhidrosis in patients with skin diseases showed no
marked difference compared to past reports (axillary; 5.75 or
5.9%, palmar; 5.33 or 2.9%, plantar; 2.79 or 2.3%) [6, 7]. The
elevated prevalence of hyperhidrosis observed in patients
with skin diseases may reflect the contribution of the
dermatological conditions themselves. In addition, the
relatively older age of the study population compared with
previous reports suggests that age-related increases in
prevalence may also have contributed.

AD is a chronic inflammatory skin disease characterized by
dry, pruritic, and inflamed skin [9]. It is known that patients with
AD have decreased the sweat volume [10]. Improvement in sweat
volume is associated with a reduction in the severity of atopic
dermatitis.

HDSS

FIGURE 10

The number of patients and percentage by Hyperhidrosis Disease Severity Scale (HDSS) for patients with atopic dermatitis, psoriasis, and

alopecia areata.
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Sweat has multiple roles in the skin, including providing
natural moisturizing factors, contributing to the innate host
defense through antimicrobial peptides, and inactivating
allergens. However, prolonged exposure of the skin surface
to constant humidity may lead to occlusion of sweat pores by
keratin plugs. In AD, the expression of claudin-3, which
involved in maintaining the water barrier of sweat glands,
was significantly reduced compared with healthy skin.
Leakage of sweat into surrounding tissues is thought to
contribute to painful pruritus during sweating and to the
persistence of inflammation [11]. Furthermore, localized
hypohidrosis or inflammation around sweat glands in
certain regions may lead to compensatory hyperhidrosis in
other unaffected areas. Thus, in AD, depending on the
patient’s  skin condition, both hyperhidrosis and
hypohidrosis may be observed.

Our survey revealed that 29.2% of AD patients also had
hyperhidrosis. This indicates that to improve the QOL for
more atopic dermatitis patients, it is necessary to consider
controlling not only dry skin, and inflammation but also
excessive sweating.

In psoriasis, active psoriatic lesions are anhidrotic until the
lesions are healed clinically. Sweat retention on in psoriasis is due
to closure of the epidermal portion of the sweat duct by
parakeratotic plugging and by obliteration [12].

In AA, patients showed a significant decrease in activated
sweat-gland number and function on the dorsum of the hand and
foot compared to matched controls [13].

In psoriasis or AA, reduced sweating at inflamed skin sites or
other body regions is possibly associated with compensatory
hyperhidrosis in unaffected areas, although many aspects of this
mechanism remain unclear.

Furthermore, considering that few patients (7.9%) have a
history of hyperhidrosis treatment, it is important to combine
treatment for skin disease with the latest effective hyperhidrosis
treatments, such as topical anticholinergic agents.

Additionally, regarding the prevalence of hyperhidrosis in
AD, while the p-value (0.14) may indicate limited statistical
reliability, considering this study is observational, the odds
ratio (1.47) suggests a tendency toward higher prevalence.
Moreover, given that the mean age of patients without
than that of those with
hyperhidrosis, the low odds ratio of 0.57 for malignant skin

hyperhidrosis was higher
tumors is likely attributable to the higher proportion of older
people in this group compared with other diseases (Figure 3).

This study has several limitations. First, as it was conducted
at a university hospital, selection bias is unavoidable. Most
participants had concomitant dermatologic conditions, and
many were using topical or systemic medications that could
influence sweating patterns. These characteristics differ from
those of the general population and may have contributed to
the higher prevalence observed. In addition, our survey
methodology differed from that of previous studies, which
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may have affected the sensitivity of hyperhidrosis detection.
Second, although Hornberger’s criteria were applied to
identify hyperhidrosis, our study design could not fully
exclude secondary hyperhidrosis related to underlying skin
inflammation, psychological stress, or treatments. Third, the
self-administered questionnaire relied on self-report, raising
the risk of misclassification. Finally, it remains unclear
whether treating hyperhidrosis improves skin symptoms.
Despite these limitations, the results of this study provide
clinically meaningful insights into hyperhidrosis among
dermatologic patients. Future studies incorporating stricter
exclusion criteria and objective physiological assessments of

sweating are warranted.
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