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Abstract

Background Patients with primary focal hyperhidrosis (hyperhidrosis) are known to have higher levels of anxiety
induced by sweating than those who do not. However, in hyperhidrosis, no scale has been developed to measure
anxiety specific to hyperhidrosis symptoms. Therefore, this study aimed to develop an anxiety scale specific to hyper-
hidrosis symptoms (ASSHS) and to verify its reliability and validity.

Methods Based on previous studies on hyperhidrosis and a preliminary survey conducted with 26 university
students who met the diagnostic criteria for hyperhidrosis, 40 items that adequately reflected anxiety specific

to hyperhidrosis symptoms were obtained. A survey was done to examine the internal consistency and validity

of the our developed ASSHS. In total, 1,207 participants (680 male and 527 female; mean age + standard deviation
18.7+0.9 years) were included. A second survey (re-survey) was conducted three weeks later to verify the reliability. It
included 201 participants (85 male and 116 female; mean age + standard deviation 18.6+0.7 years). The survey items
included (1) the diagnostic criteria for hyperhidrosis, (2) our anxiety scale developed for primary focal hyperhidrosis
symptoms (ASSHS), (3) Hyperhidrosis Disease Severity Scale (HDSS), (4) State-Trait Anxiety Inventory (STAI), (5) Hospital
Anxiety and Depression Scale (HADS), (6) Dermatology Life Quality Index (DLQI), and (7) presence of anxiety induced
by sweating.

Results The results of the factor analysis revealed 10 items with one factor, “anxiety specific to hyperhidrosis symp-
toms! The alpha coefficient of the ASSHS was a=0.94. The correlation coefficient between the scores at re-test

was r=0.75. A moderate positive correlation was found between the ASSHS, HDSS (r=0.53), and anxiety induced

by sweating (r=0.47) (all p<0.001). Additionally, participants with hyperhidrosis symptoms had significantly higher
ASSHS scores than did those without hyperhidrosis symptoms (p <0.001). Those with mild/moderate hyperhidrosis
and those with severe hyperhidrosis had significantly higher the ASSHS scores than did those without hyperhidrosis
(p<0.001).

Conclusions This scale has sufficient reliability and validity as an instrument to measure anxiety specific to hyperhi-
drosis symptoms.
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Introduction

Primary focal hyperhidrosis (hyperhidrosis) is a disease
characterized by bilateral excessive sweating from local-
ized sites, such as palmar, plantar, axillary, and head/
face [1]. Its prevalence was 16.7%, 14.8%, 12.3%, 5.5%,
4.8%, and 4.6% in Poland [2], Shanghai [3], Vancouver [3],
Sweden [4], the United States [5], and Germany, respec-
tively [6]. Its overall prevalence was 10.0% in Japan, and
the prevalence by sweating site was 5.9%, 3.6%, 2.9%,
and 2.3% for the axillary, head/face, palmar, and plantar,
respectively [7].

Patients with hyperhidrosis have a decreased quality
of life (QOL) due to their symptoms [8]. Several psycho-
logical aspects have been reported regarding QOL disor-
ders among patients with hyperhidrosis, including high
general anxiety [9, 10]. A retrospective cohort study of
44,484 individuals diagnosed with hyperhidrosis in the
United States revealed a 17.4% prevalence of reported
anxiety in the past 12 months among 137,451 healthy
participants, compared with 27.8% in the hyperhidro-
sis group [11]. Another study evaluated 197 Brazilian
patients with hyperhidrosis for anxiety and depressive
symptoms via the Hospital Anxiety and Depression Scale
(HADS) questionnaire and found that the percentages
of highly anxiety and highly depression in patients with
hyperhidrosis were 49.2% and 11.2%, respectively [9].
Among patients with hyperhidrosis, the percentage of
those with high anxiety was four times higher than that of
patients with high depression [9]. A study used the Gen-
eralized Anxiety Disorder (GAD-7) scale to screen 2,017
individuals who visited dermatology outpatient clinics in
Canada and China for anxiety symptoms and revealed a
7.5% prevalence of anxiety symptoms in patients without
hyperhidrosis compared to a significantly higher 23.1%
prevalence in patients with hyperhidrosis [10].

A systematic review of the relation between hyperhi-
drosis and anxiety reported that the GAD-7, HADS, Trier
Inventory for Chronic Stress, Beck Anxiety Inventory,
Social Phobia Inventory, Leibowitz Social Anxiety Scale,
and Spielberger State Trait Anxiety Inventory were often
used to measure anxiety [12]. Anxiety scales used in pre-
vious studies on hyperhidrosis measured general anxi-
ety, not anxiety specific to hyperhidrosis symptoms. The
Itch Anxiety Scale for Atopic Dermatitis (IAS-AD) was
developed for atopic dermatitis, the same skin disease
as hyperhidrosis. Furthermore, the IAS-AD measures
disease-specific anxiety, which is different from gen-
eral anxiety [13]. However, no scale has been developed
to measure anxiety specific to hyperhidrosis symptoms.
If anxiety specific to hyperhidrosis symptoms could be
measured, it would lead to a better understanding of the
psychological aspects of hyperhidrosis patients and be
useful in their treatment.
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Only two previous studies on anxiety were limited
to hyperhidrosis symptoms [14, 15]. In a study that
compared 40 hyperhidrosis patients who sought surgi-
cal treatment with 64 patients who sought treatment
for social anxiety disorder in the United States, 76% of
patients with hyperhidrosis reported increased social
anxiety due to sweating [14]. A web-based survey of
1,080 Japanese university students revealed that the odds
ratio of anxiety induced by sweating, adjusted for age
and sex, was 9.72 (95% Confidence Interval: 5.80-16.27).
Therefore, the anxiety induced by sweating was signifi-
cantly higher among those with hyperhidrosis symptoms
than among those without. Additionally, the odds ratio
of anxiety was significantly higher in participants with
mild/moderate and severe hyperhidrosis than in those
without [15].

This study aimed to verify the reliability and validity
of our developed anxiety scale specific to hyperhidrosis
symptoms (ASSHS). We compared anxiety scores spe-
cific to hyperhidrosis symptoms and each item according
to the presence or absence of hyperhidrosis symptoms,
their severity, and sweating site. We also calculated the
cutoff scores of the ASSHS.

Methods

Development of the ASSHS items

We referred to previous studies related to hyperhidrosis
that included diagnostic criteria [16], severity assessment
[17], hyperhidrosis’ impact on QOL [8], and the Hyper-
hidrosis Quality of Life Index [18], to select specific scale
items that capture anxiety associated with hyperhidrosis
symptoms. Additionally, to understand the actual state of
anxiety regarding their symptoms, 26 university students
who met the diagnostic criteria and consented to partici-
pate in the preliminary survey were asked, “What kind of
anxiety do you have due to sweating in your daily life?”
Based on the results of the previous studies and a prelim-
inary survey, 40 items that adequately reflected anxiety
specific to hyperhidrosis symptoms were obtained.

Study participants

We asked 2,514 university students to respond to the
questionnaire and received 1,223 responses from those
who provided consent. Of these, seven participants aged
26 years or older and three participants who answered
“other” for sex were excluded. Subsequently, among those
who met the diagnostic criteria for hyperhidrosis, par-
ticipants with sweating sites on the buttocks (two par-
ticipants), back (two participants), nose (one participant),
and back of the neck (one participant) were excluded.
In the first survey, 1,207 participants (680 male and 527
female, mean age+standard deviation 18.7+0.9 years)
available for inclusion in the study.
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To examine the retest reliability of the ASSHS, a sec-
ond survey was conducted three weeks after the first
survey with 201 students who agreed to participate (85
male and 116 female; mean agez+standard deviation
18.6 £ 0.7 years).

Study procedure

The study period was from 2021 to 2022. After a univer-
sity lecture, the researcher explained the study’s purpose,
voluntary nature of responses, protection of personal
information, and withdrawal of consent, both orally and
in writing, and requested cooperation. A link to the ques-
tionnaire was provided to the participants, and their con-
sent was obtained after they submitted the questionnaire.

Measurements
Diagnostic criteria for hyperhidrosis [16] and site of high
sweating
For the diagnostic criteria for hyperhidrosis, we used
the criteria of Hornberger et al. (2004) [16]. Participants
were asked, “Have you had excessive localized sweating
on the head/face, palmar, plantar, and axillary for more
than six months (yes or no) without any apparent cause?”
Those who answered “yes” were further asked the follow-
ing questions: (1) Were you under 25 years old when the
symptoms first appeared? (2) Do you have symmetrical
sweating? (3) Does the sweating stop when sleeping? (4)
Do you have at least one episode of hyperhidrosis per
week? (5) Do you have family members with hyperhidro-
sis? (6) Does the sweating interfere with your daily life?
Respondents who answered “yes” to at least two ques-
tions were judged as hyperhidrosis-symptomatic.
Regarding their high sweating site, participants were
asked, “Which of the following sites causes the most
sweating: head/face, palmar, plantar, axillary, or other
sites? Please select one item that is applicable”

Provisional ASSHS developed for this study

The 40 items prepared in this study were used as a pro-
visional version of the ASSHS. Participants carefully
reviewed the subsequent statements and assigned a
numerical value to each item that best represented their
situation. Responses were rated on a 5-point scale that
ranged from O (not at all applicable) to 4 (very applicable).

Severity of hyperhidrosis (HDSS) [17]

The Hyperhidrosis Disease Severity Scale (HDSS) of
Strutton et al. (2004) [17] was used to determine hyper-
hidrosis severity. Participants selected one of the four
provided options that most closely represented their
subjective symptoms and frequency of sweating: “1. My
sweating is never noticeable and never interferes with

my daily activities,” “2. My sweating is tolerable but
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sometimes interferes with my daily activities,” “3. My
sweating is barely tolerable and frequently interferes with
my daily activities,” and “4. My sweating is intolerable
and always interferes with my daily activities” Those who
selected 1 and 2 were defined as mild/moderate, and 3
and 4 as severe [19-21].

State-trait anxiety inventory (STAI) [22, 23]

The State-Trait Anxiety Inventory (STAI) includes 40
items and two subscales (20 items of State anxiety and 20
items of Trait anxiety). Each item is rated on a 4-point
scale from 1 to 4, and higher scores indicate greater anxi-
ety. The total scores range from 20 to 80 points.

Hospital anxiety and depression scale (HADS) [24, 25]

The Hospital anxiety and depression scale (HADS) is a
14-item self-administered anxiety and depression scale
that includes seven anxiety items (HADS Anxiety) and
seven depression items (HADS Depression) [24]. Each
item is rated on a 4-point scale from 0 to 3, and higher
scores indicate more symptoms of anxiety or depression.
The total scores of the two subscales range from 0 to 21
points.

Dermatology life quality index (DLQI) [26]

The Dermatology Life Quality Index (DLQI) assesses
health-related QOL among individuals with skin dis-
eases and includes 10 items [26]. Each item is rated
on a 4-point scale from 0 to 3, and higher scores indi-
cate worse health-related QOL associated with skin
diseases [26].

Presence of anxiety induced by sweating [15]

We the method of Ogawa et al. (2023) [15] to assess the
presence of anxiety induced by sweating. Participants
were asked, “Do you have anxiety induced by sweating?”
and were given the option to choose “yes” or “no.”

Statistical analysis

An exploratory factor analysis with varimax rotation was
conducted on the ASSHS. Items with factor loadings of
0.75 or less were excluded. Subsequently, a confirmatory
factor analysis was performed, and the chi-square (%),
goodness-of-fit index (GFI), adjusted goodness-of-fit
index (AGFI), comparative fit index (CFI), and root mean
square error of approximation (RMSEA) values were
calculated as goodness-of-fit indices. In general, when
performing confirmatory factor analysis, it is preferable
to use data obtained from a different participant than
the data used in exploratory factor analysis. However, in
this study, considering the rarity of data obtained from a
specific group of university students during the preferred
period for hyperhidrosis, we exceptionally conducted
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both exploratory factor analysis and confirmatory factor
analysis using data obtained from the same participants
as the exploratory factor analysis in order to make effec-
tive use of the limited data. Cronbach’s alpha coefficient
and Pearson’s product-rate correlation coefficient with
scores at retest were used to examine reliability. Pearson’s
product-rate correlation coefficient and Spearman’s rank
correlation coefficient were calculated for validity.

To compare the means of the anxiety scale scores spe-
cific to hyperhidrosis symptoms, STAI state anxiety,
STAI trait anxiety, HADS anxiety, HADS depression, and
DLQI according to the presence of hyperhidrosis symp-
toms, t-tests and effect sizes (d) were calculated. Next, a
one-factor analysis of variance (ANOVA) was performed
to compare differences in anxiety scale scores specific to
hyperhidrosis symptoms, STAI state anxiety, STAI trait
anxiety, HADS anxiety, HADS depression, and DLQI by
hyperhidrosis symptom severity (no symptoms, mild/
moderate, severe). Bonferroni’s multiple comparisons
test was performed, and the effect size (4%) was calcu-
lated. A similar analysis was conducted via sweating site
(no symptoms, palmar, plantar, axillary, head/face) as an
independent variable. Furthermore, cutoff values were
calculated by receiver operating characteristic (ROC)
curves.

All analyses were conducted using SPSS Statistics ver-
sion 28 and Amos version 28 (IBM Japan Inc., Tokyo,
Japan) and values of p <0.05 (two-tailed) were considered
statistically significant.

Ethical considerations

Regarding ethical considerations, the explanatory docu-
ment provided to participants stated the study’s purpose,
protection of personal information, that cooperation was
voluntary, and that no disadvantages would be incurred
by refusing to cooperate. We requested in writing that
only those who provided their consent could respond to

Table 1 Results of the factor analysis

Page 4 of 10

the survey. This study was approved by the ethics com-
mittee of the Nagasaki University Graduate School of
Biomedical Sciences (approval number: 20042101).

Results

Demographic data

The mean (standard deviation) age of participants was
18.7 (0.9) years. Participants with hyperhidrosis symp-
toms totaled 129 (11%). Regarding hyperhidrosis sever-
ity, 1078 (89%) were negative screen for hyperhidrosis,
89 (8%) were mild/moderate, and 40 (3%) were severely
symptomatic. Regarding sweating site, 1078 (89%) were
negative screen for hyperhidrosis, 56 (5%) had palmer,
13 (1%) plantar, 44 (4%) axillary, and 16 (1%) head/face
hyperhidrosis. The mean (standard deviation) scores of
participants were 11.8 (10.0) for the ASSHS, 40.3 (10.0)
for STAI State anxiety, 45.5 (9.8) for STAI Trait anxiety,
7.6 (3.7) for HADS Anxiety, 5.9 (3.2) for HADS Depres-
sion, and 1.9 (3.3) for DLQIL

Exploratory factor analysis

An exploratory factor analysis was conducted on the 40
items of the ASSHS. The number of factors was estimated
to be 1 based on the attenuation of the scree plot. The
30 items with low factor loadings (less than 0.75) were
deleted, and 10 items were finally adopted after examin-
ing the overlap in item content (Table 1). The factor was
named “anxiety specific to hyperhidrosis symptoms”

Confirmatory factor analysis

A confirmatory factor analysis was conducted on the
10-item version of the ASSHS. Consequently, )(2 =713.63,
degrees of freedom (df)=35 p=0.001, GFI=0.89,
AGFI=0.82, CFI=0.92, and RMSEA =0.13. RMSEA was
not a good indicator of model fit. However, the other
indicators had acceptable values (Fig. 1).

Item no Items Factor loading a coefficient
31 | feel anxious that people will point out my sweat 0.82 0.94

32 | feel anxious that | might get sweat on anything | touch 0.81

19 | feel anxious that my sweat will wet things 0.77

30 When | hand over change at a store, | am worried that | might feel uncomfortable due to sweat 0.77

12 | feel anxious that | am causing discomfort to others by my sweat 0.77

21 | feel anxious that when | fill out the paperwork, the sweat will wet the paper 0.76

34 | feel anxious about sweating on the floor when | am barefoot 0.76

9 | feel anxious about sweating when | go out in public 0.76

38 | feel anxious that I will not be able to concentrate on work (school) due to sweat 0.76

29 When | high-five someone, | feel anxious that | may cause discomfort due to sweat 0.75
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2’ =713.63, df=35, p=0.001, GFI
=0.89, AGFI = 0.82, CFI = 0.92,
RMSEA=0.13.

Item 31 Item 32 Item 19 Item 30 Item 12

Item 21 Item 34 Item 9 Item 38 Item 29

Fig. 1 Results of the covariance structural analysis. Note. Numbers adjacent to the arrows indicate factor loadings. Abbreviations. GFI:
goodness-of-fit index, AGFI: adjusted goodness-of-fit index, CFI: comparative fit index, RMSEA: root mean square error of approximation

Consideration of reliability

The alpha coefficient of the ASSHS was a=0.94 for the
first survey (n=1,207). Regarding test—retest reliability,
the correlation coefficient between the scores at re-test
after a three-week interval was r=0.75 (p <0.001).

Correlation between the ASSHS and each scale

A moderate positive correlation was found between the
ASSHS, HDSS (r=0.53), which measured the sever-
ity of hyperhidrosis, and anxiety induced by sweating
(r=0.47) (all p<0.001). A weak positive correlation was
observed between the ASSHS and STAI State anxiety
(r=0.24), STAI Trait anxiety (r=0.30), and HADS Anxi-
ety (r=0.30) (all p<0.001).

Comparison of the ASSHS and each score based

on the presence of hyperhidrosis symptoms

Table 2 shows the results of the comparison of each mean
according to the presence or absence of hyperhidro-
sis symptoms. The ASSHS (¢ (1205)=-13.74, p<0.001,

d=1.28), STAI Trait anxiety (¢ (1205)=-4.19, p<0.001,
d=0.39), and HADS Anxiety (¢ (1205)=-3.34, p<0.001,
d=0.31) were significantly higher in those with hyperhi-
drosis than in those without. Additionally, the STAI State
anxiety (¢ (1205)=-2.13, p<0.05, d=0.20) and the DLQI
scores (£ (1205)=-2.23, p<0.05, d=0.21) were also signif-
icantly higher in those with hyperhidrosis than in those
without.

Comparison of the ASSHS and each score based

on hyperhidrosis severity

Table 3 shows the results of the comparison of each
mean according to the severity of hyperhidrosis symp-
toms. Results of the one-factor ANOVA showed a main
effect of hyperhidrosis severity on ASSHS scores (F
(2,1204) = 104.96, p <0.001, > =0.15). Bonferroni’s multi-
ple comparisons revealed that those with mild/moderate
and severe hyperhidrosis had significantly higher ASSHS
scores than did those without (all p <0.001). Additionally,
those with severe hyperhidrosis had significantly higher

Table 2 Comparison of each score based on the positive and negative screens for hyperhidrosis

Variables Negative screen for Positive screen for t-value df p-value Effect size d
hyperhidrosis hyperhidrosis
(n=1078) (n=129)

ASSHS 1049+9.12 2241+£10.56 -13.74 1205 <0.001 1.28

STAI State anxiety 40.10+10.02 42.09+9.88 -2.13 1205 0.033 0.20

STAI Trait anxiety 45.14+9.66 4892+10.01 -4.19 1205 <0.001 0.39

HADS Anxiety 749+3.70 8.64+3.69 -3.34 1205 <0.001 0.31

HADS Depression 589+3.19 5.64+2.94 0.83 1205 0.406 0.08

DLQl 1.79+3.28 248+344 -2.23 1205 0.025 0.21
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Table 3 Comparison of each score based on hyperhidrosis severity

Variables Negative screen for Mild, Moderate  Severe F df p-value  Results of Effect size n?
hyperhidrosis (0) (1) (2) multiple
(n=1078) (n=89) (n=40) comparisons

ASSHS 1049+9.16 20.07+1043 27.63+894 10496  2,1204 <0.001 0<1<2? 0.15

STAI State anxiety ~ 40.10+10.02 41.80+9.63 42.73+10.50 239 2,1204 0.092 - 0.00

STAI Trait anxiety 45.14+9.66 4848+9.77 49.90+10.59 9.08  2,1204 <0.001 0<1,2° 0.02

HADS Anxiety 749+3.70 840+3.78 9.18+347 6.15  2,1204  0.002 0<2¢ 0.01

HADS Depression  5.89+3.19 556+2.68 586+3.17 044  2,1204 0644 - 0.00

DLQI 1.79+3.28 234+3.50 280+3.33 279  2,1204  0.062 - 0.01

Note: ?Results compared to 0 by Bonferroni’s multiple comparisons. p < 0.001; ®Results compared to 0 by Bonferroni’s multiple comparisons. p <0.01; “Results

compared to 0 by Bonferroni’s multiple comparisons. p <0.05

ASSHS scores than did those with mild/moderate hyper-
hidrosis (p <0.001).

A main effect of hyperhidrosis severity on the STAI
Trait anxiety (F (2,1204)=9.08, p<0.001, #>=0.02) was
observed. Furthermore, Bonferroni’s multiple compari-
sons showed that the STAI Trait anxiety was significantly
higher in those with mild/moderate and severe hyperhi-
drosis than in those without (all p<0.01). A main effect
of hyperhidrosis severity on the mean HADS Anxiety
(F (2,1204)=6.15, p<0.01, #*=0.01) was also observed.
Bonferroni’s multiple comparisons showed that those
with severe hyperhidrosis had significantly higher
HADS Anxiety scores than did those with no symptoms
(p<0.05).

Comparison of the ASSHS and each score based on site

of sweating

Table 4 shows the results of the comparison of each mean
value based on the sweating site. Results of the one-factor
ANOVA revealed a main effect for the ASSHS scores (F
(4,1202) =49.03, p<0.001, 172=0.14). Bonferroni’s multi-
ple comparisons revealed that participants with palmar,
plantar, axillary, and head/face hyperhidrosis had signifi-
cantly higher the ASSHS scores than did those without
(all p<0.001). A main effect was observed for the STAI
Trait anxiety (F (4,1202)=4.52, p<0.001, #°=0.02) and
HADS Anxiety (F (4,1202)=3.45, p<0.01, 7>=0.01)
based on the site of sweating. Additionally, Bonferroni’s
multiple comparisons revealed that participants with
axillary hyperhidrosis had significantly higher STAI Trait
anxiety (p<0.05) scores than did those without axillary
hyperhidrosis.

ROC curve

To examine the discriminative accuracy and optimal
cutoff values of the ASSHS, ROC curves were calcu-
lated (Fig. 2). A survival analysis using the total score of
the 10-item ASSHS as the explanatory variable yielded

a sensitivity of 0.86 and 1-specificity (false positive rate)
of 0.41. Calculated from the ROC curve, the area under
the curve (AUC) was 0.80 (95% Confidence Interval,
0.76-0.84), and the cutoff value for "anxiety about hyper-
hidrosis symptoms" based on the presence of diagnostic
criteria for hyperhidrosis was 12 points.

Discussion

This study tested the reliability and validity of our devel-
oped ASSHS. In addition, we compared each item based
on the presence of hyperhidrosis symptoms, hyperhi-
drosis severity, and sweating site and calculated the cut-
off scores of the ASSHS. As a result, 10 items with one
factor of "anxiety specific to hyperhidrosis symptoms"
were selected, and the internal consistency and retest
reliability of the scale were found to be acceptable. Par-
ticipants with hyperhidrosis symptoms had significantly
higher ASSHS scores than did those without hyperhidro-
sis symptoms. Those with mild/moderate hyperhidro-
sis and those with severe hyperhidrosis had significantly
higher ASSHS scores than did those without hyperhidro-
sis. Participants with palmar, plantar, axillary, and head/
face hyperhidrosis had significantly higher ASSHS scores
than did those without hyperhidrosis. Furthermore, a
cutoff value of 12 points was suggested for the ASSHS,
based on the presence or absence of diagnostic criteria
for hyperhidrosis.

Factorial validity and reliability of the ASSHS

This study examined the factor structure and reliabil-
ity and validity of our developed ASSHS. Results of the
exploratory factor analysis indicated that the question-
naire should include 10 items with one factor. Based on
the confirmatory factor analysis, all indicators of model
fit other than RMSEA had acceptable values, which sug-
gests that this scale has sufficient validity. The Cron-
bach’s alpha coefficient was high for the total score of the
ASSHS. Additionally, the correlation coefficient was also
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Fig. 2 Results of receiver operating characteristic analysis. Note.
Receiver operating characteristic analysis used the presence
of hyperhidrosis symptoms as the independent variable
and the scores of the anxiety specific to hyperhidrosis symptoms
as the dependent variable. The sensitivity was 0.86, 1-Specificity
was 041, and area under the curve was 0.80

high after three weeks. These findings indicate that the
ASSHS is a sufficiently reliable measurement scale.

Criterion-related and construct validity of the ASSHS

A moderate positive correlation was observed between
the ASSHS and HDSS, which measures the severity of
hyperhidrosis and anxiety induced by sweating. This sug-
gests that the ASSHS well reflects hyperhidrosis symp-
toms. Furthermore, its construct validity is adequate.
Additionally, a positive correlation was observed between
the ASSHS and STAI State anxiety, STAI Trait anxiety,
and HADS Anxiety. This result supports its criterion-
related validity. The DLQI and 36-Item Short Form Sur-
vey, which indicates skin-related QOL, are sometimes
used to measure QOL among patients with hyperhidro-
sis. However, these methods include items that are not
relevant to patients with hyperhidrosis. Hence, it was not
possible to accurately understand the patients’ QOL [18,
27]. The ASSHS and STAI State anxiety, STAI Trait anxi-
ety, and HADS Anxiety measure general anxiety and do
not reflect hyperhidrosis symptoms, which could have
resulted in weak correlations.

Concomitant validity of the ASSHS

Hyperhidrosis symptomatic participants had signifi-
cantly higher ASSHS scores than did those without. In
a cross-sectional study on Japanese university students,
anxiety induced by sweating was higher in symptomatic
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hyperhidrosis participants than in those without symp-
toms [15]. Patients with axillary hyperhidrosis were
interviewed, and all reported embarrassment. Further-
more, 52% felt anxiety regarding sweating and concern
regarding underarm odor [28]. Thus, previous studies
reported that those with symptomatic hyperhidrosis had
higher anxiety due to sweating, which is consistent with
our results.

Those with mild/moderate hyperhidrosis and severe
hyperhidrosis had significantly higher ASSHS scores than
did those without. In an American cross-sectional study,
51% of those with mild to moderate hyperhidrosis symp-
toms experienced anxiety compared to 79% of those with
severe symptoms [5]. In an international collaborative
study from a combined Canadian and Chinese dermatol-
ogy outpatient clinic, the prevalence of anxiety disorders
was higher with greater severity of hyperhidrosis [10]. In
the present study, the higher the severity of hyperhidro-
sis, the higher the ASSHS score, which was consistent
with previous studies.

Those with palmar, plantar, axillary, and head/face
hyperhidrosis had significantly higher ASSHS scores
than did those without. A Brazilian cross-sectional study
reported that patients with hyperhidrosis and anxiety
symptoms were more affected in the axillary and head/
face site than were those without symptoms [9]. Our
results were inconsistent with previous studies, as there
were no significant differences in scores for the ASSHS
based on the site of sweating. Palmar and plantar hyper-
hidrosis have been reported to be predominantly caused
by psychogenic sweating [29], while axillary and head/
face hyperhidrosis were predominantly caused by ther-
mogenic sweating [1, 30]. Therefore, palmar and plan-
tar hyperhidrosis may be associated with higher ASSHS
scores than are axillary and head/face hyperhidro-
sis. One reason for these different results could be the
small sample sizes of those with plantar and head/face
hyperhidrosis.

Limitations and future issues

This study has some limitations. First, it was cross-sec-
tional. Second, the survey was conducted only among
students from one university, thus, the results cannot
be generalized to all patients with hyperhidrosis. Future
studies should conduct similar surveys for popula-
tions other than university students. Third, this study
was based only on self-administered results and did
not include a physician’s diagnosis of hyperhidrosis or
assessment of symptom severity. The results should
be interpreted with caution owing to the self-reported
hyperhidrosis via the diagnostic criteria of Hornberger
et al. (2004) [16] used in this study. Fourth, while treat-
ment of hyperhidrosis has been reported to improve
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mental status [31, 32], we did not examine whether such
treatment improves anxiety specific to hyperhidrosis
symptoms; therefore, it is necessary to examine whether
treatment for hyperhidrosis improves anxiety specific to
hyperhidrosis symptoms. Fifth, as palmar and plantar
hyperhidrosis are caused mainly by psychogenic sweating
[29], it is possible that anxiety specific to hyperhidrosis
symptoms is higher in palmar and plantar hyperhidro-
sis than in axillary and head/face hyperhidrosis, but the
small sample size of participants with plantar hyper-
hidrosis and head/face hyperhidrosis did not allow for
adequate examination of this issue. In the future, it will
be necessary to increase the number of participants with
plantar and head/face hyperhidrosis, who were under-
represented in this survey, and to conduct a detailed
study of these cases. Sixth, the confirmatory factor analy-
sis was based on the same participants whose data were
used for the exploratory factor analysis. In the future, it
will be necessary to conduct confirmatory factor analysis
with a different sample.

Conclusion

This study assessed the reliability and validity of our
developed ASSHS. Consequently, 10 items with one fac-
tor of “anxiety specific to hyperhidrosis symptoms” were
selected. This scale has sufficient reliability and validity as
an instrument to measure anxiety specific to hyperhidro-
sis symptoms.
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