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Abstract
MICHAEL G. WHEATON: The Sweating Cognitions Inventory: A Measure ogfitions
in Hyperhidrosis
(Under the direction of Jonathan S. Abramowitz, PhD)

Primary hyperhidrosis is a dermatological condition involving excessieatsg.
Stress and emotional cues play a significant role in the onset of sweating|eregdiarch
has been conducted on this aspect of the condition. A cognitive-behavioral approach to
hyperhidrosis would suggest that dysfunctional beliefs about the nature and consegfienc
sweating play a role in increased sweating. | investigated the psyclwopnegrerties and
construct validity of a new measure of the cognitions hypothesized to be involved in
hyperhidrosis: the Sweating Cognitions Inventory (SCI). The SCI dematetgood internal
consistency and a stable, unidimensional factor structure in both a clinical sdmple
individuals diagnosed with hyperhidrosis and a student comparison group. Sweating
cognitions differentiated between the two groups, indicating discriminediidity.
Correlations indicated that sweating cognitions were strongly delateweating severity,
and also social anxiety and anxiety sensitivity. Implications for the condieptican and

treatment of hyperhidrosis are discussed.
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THE SWEATING COGNITIONSINVENTORY: A MEASURE OF COGNITIONSIN

HYPERHIDROSIS

Sweating is a normal physiological response that functions to regulate bqubratume.

Sweat glands continually produce secretions but are further stimulated byagtbes, f
including gustation, external and internal temperature, and emotions (e.gty anxiietress)
(Eisenach, Atkinson, & Fealey, 2005). The sudomotor system, which controls sweat output
dysfunctions in some individuals; and one such dysfunctibgpsrhidrosis Broadly

defined, hyperhidrosis is a medical condition involving excessive sweating beyond tha
required to maintain homeostasis. It may be focal to discrete regions ofrii{e.gki hands
and feet), or generalized to the entire body. Whereas generalized hypéstoftessoccurs
secondary to other medical conditions such as fever and hypoglycemia, primary
hyperhidrosis—with which the present research is concerned—is not attrébigtaviother
condition. Primary hyperhidrosis is defined as bilateral and relatively sinoragcessive
sweating localized to the hands, feet, underarms or face that causes mstrked dr
impairment and ceases during sleep (Glaser, & Benson, 2007). The onset of thisrcaditi
usually in adolescence or early adulthood, and a family history is noted in 30-50%lgf fami
members (Kowalski, Ravelo, Glaser & Lowe, 2003). Although males sweat mare tha
females in general, the prevalence of primary hyperhidrosis is sewilass genders, with an
estimated prevalence of 2.8% in the general population (Strutton, Kowalski, Gl&tang,

2004).



Hyperhidrosis has a negative impact on many life domains, including physical,
occupational, and interpersonal functioning (Amir et al., 2000). For example, marteaffe
individuals feel extremely uncomfortable shaking hands with authority 8gamd many
avoid intimacy (Glaser & Benson, 2007). Not surprisingly, hyperhidrosis isiassbavith
substantial quality of life impairments, with 20% of sufferers rating gyenptoms as
intolerable or significantly interfering with their daily activgiéStrutton et al., 2004).

The etiology of primary hyperhidrosis is not precisely known, but is believed to be
related more t@motional sweating-sweating in response to psychological factors—rather
thanthermoregulatory sweatingvhich is regulated by internal homeostatic factors
(Eisenach, Atkinson, & Fealey, 2005). Thermoregulatory sweating is controltbe pye-
optic and anterior nuclei of the hypothalamus, which monitor core body temperatwghthr
the bloodstream and prompt sweating through the activation of the sympathetic nervous
system (Glaser & Benson, 2007). Thermoregulatory sweating occurs duriraytaediat
night, and involves body-wide activation of sweat glands as a means to dissipate&tody h
Emotional sweating, in contrast, is always diurnal and believed to be controlled by the
anterior cingulate cortex (Vetrugno, Liguori, Cortelli, & Montagna, 2003). P\@E it is
usually localized to the face, underarms, hands and feet (Vetrugno, et al., 2003). Most
individuals suffering from primary hyperhidrosis report that their swgatccurs in sudden
profuse bouts that are triggered by environmental cues such as emotional steegsors
meeting a new person), or physical activity, which is consistent with élaetliat primary
hyperhidrosis is associated with emotional sweating.

Most approaches to understanding hyperhidrosis have involved a medical model in

which putatively dysfunctional sweat glands have been the focus of researblerape aitic



intervention. For the most part, however, the sweat glands of patients with hypsghidr
appear to be morphologically normal; but magactiveto environmental cues (Eisenach,
Atkinson & Feely, 2005). Psychological factors appear to play a cruciahreienptoms,
yet there is a dearth of empirical investigations of this topic. Given the appalesof
emotional factors, such as anxiety, in hyperhidrosis, a cognitive-behasooaptualization
of this problem could lead to an improved understanding of the condition, much in the way
that cognitive-behavioral models have improved our understanding of other anxietigdisor
with a psychophysiological component such as panic disorder (Clark, 1986) and shy bladder
syndrome—the inability to urinate in public (Boschen, 2007).

Based on Beck’s (1976) cognitive specificity hypothesis that dysfunctioleiisbe
give rise to emotional responses, a cognitive-behavioral model of hypersichasdd
implicate sweating-related dysfunctional beliefs, such as overbtinegppraisals of
sweating (“I will be extremely uncomfortable if | sweat”) andggerations of the social
consequences of sweating (“Others will negatively evaluate me fatisg§. When
individuals with these cognitions are confronted with situations or stimulptbabke
sweating, such as warm rooms, exercise, or meeting new people, these aysdlbetiefs
are activated, leading to anxiety. The resultant anxiety activategripahetic nervous
system (i.e., physiological arousal), which includes increased perspiralis produces an
escalating and self-sustaining cycle in which increased anxiety begetssweating, which
in turn begets more anxiety and so on. Even the argreipationof sweating in a social
situation may also cue this vicious cycle. Readers might recognize soifaeity between

this proposed model and cognitive-behavioral models of social anxiety (which involves



negative appraisals of self-presentation) and panic disorder (which involves negative
appraisals of physiologic arousal; Clark 1999).

Few studies, however, have systematically examined psychological geaess
patients with hyperhidrosis, and none have investigated the role of dysfunctiorfal belie
about sweating. Therefore, the present study aimed to empirically exdmmidgsfunctional
sweating cognitions hypothesized by the cognitive-behavioral model oftgymeis
outlined above. Specifically, the present article describes the developmehpsyric
properties, and construct validity of a new measure to assess swegtitgpnos: the
Sweating Cognitions Inventory (SCI). In the first step (Part 1), a poatiohally-developed
items were administered to a large sample of individuals with hyperhidansis
subsequently reduced to form the final scale according to current recommendatsmadefor
development (DeVellis, 1991). In the second step (Part 2), the reduced SCI was
administered to a group of undergraduate students to assess the psychomettiepiopa
independent sample and seek evidence for discriminative validity. Finallyhind step
(Part 3) the SCI's intercorrelations with other variables were investigathe hyperhidrosis
sample in order to examine evidence for convergence and divergence with other onstruc

Part 1: Development of the Sweating Cognitions Inventory
Method
Participants and Procedure

Patients receiving a diagnosis of primary hyperhidrosis between 2000-2005 at the
Mayo Clinic in Rochester, MN were identified through retrospective chart reaneWnvited
to participate in a research survey. Once identified, these patients ait¥d enpacket

including all of the study measures and instructions (see below). Of 973 survesd, I3il



were returned, yielding a 32% response rate. Of the surveys receivadgrdeta and
misdiagnosis (e.g., hyperhidrosis secondary to a general medical conditiom) tteuse
sample size to be reduced to 226 patients with primary hyperhidrosis. The meathage o
group was 35.7 yearSP=13.31, Range 18-80). The majority of the sample was female
(68%) and 95% classified themselves as Caucasian.
Measure

Sweating Cognitions Inventory, Preliminary Versidhe preliminary version of the
SCI consisted of a pool of 28 items that were collaboratively developed by hiaris
with substantial experience with hyperhidrosis patients and knowledge of the@anditi
Items were designed to assess patients’ beliefs about the nature and cwesegiie
sweating (e.g., “People are disgusted by my sweat”). Respondents ratadrdement with
each item on a 5-point scale ranging from 0 (“very little”) to 4 (“very much”

Results

The performance of the 28 preliminary items was first analyzed followirrgra
recommendations for item retention (DeVellis, 1991). Table 1 presents the naedaydt
deviation, corrected item-total correlation and average inter-item dayrefar each of the
28 SCl items. As can be seen, corrected item-total correlations for alh#8ateceeded the
minimum criterion for acceptability of .30 (rangeria = .35 to .82; Nunnally & Bernstein,
1994). All but one item met Nunally and Bernstein’s (1994) recommended threshold of .30
for average inter-item correlation. This item (item 11) was therefaleded from the
remaining analyses and not retained in the final scale.

To examine the dimensionality of the SCI, | next submitted the remaining 2¥tiblem

a principal axis factor analysis with oblique (promax) rotation to alloveitters to be



correlated. The decision of how many factors to retain was based on a combinatiearalf se
criteria that have been recommended (Zwick & Velicer, 1986), including: viss@dtion

of the scree plot, parallel analysis (Glorfeld, 1995) and Velicer's MinimumafyecPartial
Correlation (MAP; Velicer, 1976). The suitability of factor solutions wasuatat

according to satisfaction of Thurstone’s principles of simple structuregiome, 1947).

Figure 1 presents the observed eigenvalues from this analysis, as well as the 95%
eigenvalues from parallel analysis (Glorfeld, 1995). As can be seen, thedirsbkerved
eigenvalues were 13.58, 2.04, 1.60 and 1.23 while the eigenvalues from the parallel analysis
were 1.81, 1.67, 1.58 and 1.50. Thus these results suggest retaining a three-factor solution.
Results from Velicer's Minimum Average Partial (MAP) test, however sstgdehat four
factors should be retained. In light of these discrepant results the thi@esfzation is
preferable on the basis of parsimony and to maximize factor stability€ors983). Table
2 presents the three-factor solution with oblique (promax) rotation. The firatedrfactor
consisted of thirteen items with salient loadings and accounted for 50.3% of itancear
Eight items had salient loadings on the second factor, which accounted for an additional
7.6% of the variance. The third factor consisted of three items and accounted for an
additional 5.9% of the variance. However, factors identified by three or feames dre often
less replicable, and so | decided to follow Guadagnoli and Velicer’s (1988) tmogést
criterion for stability and replicability, which require four or more salieatings per
component when sample size is less than 300. Therefore, | elected to remove thaswo ite
from the third factor with the lowest corrected item-total correlationsdardo maximize

the replicability of the scale’s factor structure.



The remaining 25 items were re-analyzed via principal axis factoysamar he first
four observed eigenvalues from this analysis were 13.03, 1.63, 1.45 and .95 while the
eigenvalues from parallel analysis were 1.77, 1.64, 1.55 and 1.46 as shown in Figure 2. These
results suggest that a single factor underlies the items. VelicersitimiAverage Partial
(MAP) test, however, suggested that three factors should be retained. tahdset the
one-factor solution on the basis of parsimony and to maximize factor stalilisysifgle
factor accounted for 52.1% of the variance.

In light of the unifactorial structure of the SCI and in order to reduce the burden
placed upon respondents, | next sought to condense the scale. Scales are often reduced by
selecting a subset of items with the highest corrected item-totalat@nelwhich is
appealing in that it tends to increase the internal consistency of thengshibirtened
version (DeVellis, 1991). However, such an approach often results in narroweagmoér
the original construct, and Stanton (2000) has instead suggested retaining thefstdrae
that has the highest correlation with the original test score when summedofdéref
employed Rcrunch (Stanton, 2000) to examine the distribution of correlations between short
form and full scale scores in order to reduce the scale. The results of thE8sasiabywed
that a subset of 12 items was highly correlated with performance on the filiteshs ¢ =
.99). These twelve items were retained and comprise the final version oflitHer&ibach’s
alpha indicated that the shortened version had excellent reliability in the Iciancple ¢ =
.92).

Part 2: Performance in a Student Sample and Disciminative Validity
Method

Participants and Procedure



To verify the psychometric properties of the SCI in an independent sample and assess
known-groups validity | next recruited a sample of 482 undergraduate studentsceimroll
introductory psychology at the University of North Carolina at Chapel Hill. djaatits
received course credit for completing an online survey that included the SCI ardegdrovi
informed consent prior to data collection. The mean age for this group wasSDh32(9)
years and the majority of the participants were female (73%). The etlkalkdomwn of the
sample according to self report was as follows: approximately 67%a€ian¢ 17% African
American, 8% Asian, 4% Hispanic and 4% of another ethnicity.

Results
Item-level analysis

Table 3 presents the item properties for the 12 items selected to comprisalthe fi
SCI in the student sample. All 12 items had a mean inter-item correlation gheate30
(range = .33 to .54) and a corrected item-total correlation greater than .30 (rd6ge =
.77). Internal consistency for the total score was gacd.p1).

To determine the dimensionality of the SCI in the student sample, | next conducted a
principal axis factor analysis in the same manner as that conducted in énkitisgsis
sample. Examination of the scree plot (Figure 3) and parallel analysis bo#stabg single
factor should be retained (first three observed eigenvalues = 6.33, 1.05, .86; 95% eigenvalues
from parallel analysis = 1.32, 1.24, 1.18). Velicer's Minimum Average Partial (M&s®
also suggested that only one factor should be retained. This single factor attoubB8%
of the item variance and all 12 items saliently loaded on this factor as shoablédT

These findings support the strong psychometric properties of the SCI across the tw

samples. In both groups the 12-item version of the scale demonstrated acceptaideninter



and corrected item-total correlations, good internal consistency and a unidinadfector
structure.
Evidence for Known-Groups Validity

To examine whether individuals diagnosed with hyperhidrosis endorse morengweati
cognitions than those without this condition, | compared SCI scores across the two groups.
Within the student sample, 15 individuals (3.1%) reported that they had been diagnosed with
hyperhidrosis by a medical professional. This group of individuals had a siendeg
distribution compared to the Mayo Clinic hyperhidrosis groupz= 0.88,p >.05, but were
significantly youngert(238) =-4.93p <.001, and had a different ethnic composition as
shown by a Chi Square test collapsing ethnicity into Caucasian/non-Caucasigoriesy 2
= 26.3,p <.01. However, there were no significant differences between the Mayo Clini
group and the students reporting a diagnosis of hyperhidrosis in terms of sweatinty sis
measured by the IIRS-#230)= -.59p >05. or on the SQ[(230)=-.05,p >.05. These
students were therefore included in the hyperhidrosis group for all subseques¢snaly
Figure 4 shows the distribution of SCI scores by group. A Kolmogorov-Smirnov test
indicated that the hyperhidrosis group’s SCI scores were normally disttjaat 1.07 ,p
>.05; but that the student sample’s scores were positively skewe#,67,p < .01;
skewness = .98. Given that theest is robust to moderate violations of the assumption of
normality with sufficient sample size, | elected to compare means apmgss using this
statistic. Individuals diagnosed with hyperhidrosis had a mean SCI score of SB.#5 (
12.53), while those without diagnosis of hyperhidrosis had a mean of ZD#8.99). This
difference was statistically significan¢355) = 14.18p < .001 accounting for unequal

variance across groups. There was no difference in gender composition anupss(gr



1.14,p > .05), but the hyperhidrosis group was significantly older than the student group,
t(710) = 17.06p <.001. In addition, ethnic composition differed across grogfos 66.52,p
<.001), with the Mayo Clinic sample having a higher proportion of Caucasian participants.
The hyperhidrosis group’s mean SCI score, however, remained signifibagtigr than the
student group’s mean score after controlling for age and ethnic compositioardiéfef(1,
679) = 172.26p < .001.

To further investigate the ability of sweating cognitions to differenbatween
individuals, | next computed a receiver operating characteristic (RO@ tudetermine
how well SCI scores distinguish between positive (diagnosis of hyperhidaosisjegative
(no reported diagnosis) cases (as shown in Figure 5). The area under the c@ye (AU
indicates accuracy, with a value of 1.0 indicating perfect classificatiorb@riddicating
chance performance. The AUC estimate for the SCl was .79 (95% CI = .76-.83), madicati
that the SCI discriminates well between individuals. To account for age ddés@cross
groups | next regressed SCI total score on age and submitted the residuals to aG€é-ond R
analysis. The AUC estimate for this analysis was .70 (95% CI = .66-.75), inditiadit the
SCl is able to distinguish between those diagnosed with hyperhidrosis and those not
reporting a diagnosis, even accounting for age differences across grougstesuis
suggest that individuals with hyperhidrosis endorse more sweating cognitions, whic
provides criterion evidence for the SCI.

Part 3: Validity Evidence Based on Relations to Other Variables

I investigated convergent and discriminant validity evidence for the SCI by

examining its zero-order Pearson correlations with measures of otheuctst the

hyperhidrosis group. | hypothesized that the SCI would be more strongly correitted

10



measure of sweating severity (convergent evidence) than with measgerseddl trait
anxiety and depression (discriminant evidence). On the basis of previous findanlkyskof
between hyperhidrosis and social anxiety (Davidson, Foa, Connor, & Churchill, 2002), |
hypothesized that the SCI would be correlated with measures related tasama)
symptoms and cognitions.

Method
Measures

Anxiety Sensitivity Index —(3SI-3; Taylor, et al., 2007). The ASI-3 is an 18 item
self-report questionnaire that measures the fear of anxietydaansations (e.g., racing
heartbeat, dizziness, trembling) based on beliefs about their harmful consequeadeSI-T
3 was developed to measure three dimensions of anxiety sensitivity: physjcdeg of
dying), cognitive (concerns of losing sanity), and social (worries about sejgetion).
However, three of the items used in this study came from a preliminary versios stdle
and were not included in the final edition. In order to make comparison easier, the student
sample was given the same version as the hyperhidrosis sample. Interisé&oopgor each
ASI-3 subscale was acceptable in the present sample (range.82 to .93).

Behavioral Inhibition ScaléBIS; Carver & White, 1994). The BIS is a 7-item self-
report questionnaire measuring negative affect in response to threateningogusssctores
on this measure indicate greater behavioral inhibition. The behavioral inhibitiemsgs
theorized to control the experience of anxiety in response to novel or threateniag eues
means to reduce the probability of harm. The BIS has been found to have high convergence
with other measures of trait anxiety and neuroticism (Campbell-Sileramt, & Brown,

2004). Internal consistency was acceptable in the present sampk].

11



Center for Epidemiological Studies Depression SEaES-D; Radloff, 1977). The
CES-D is a 20-item self-report measure of depressive symptoms. The C&iBts of 20
items developed as a global measure to assess psychological distrdsdeingen general
community samples. Participants are asked to rate how often they hawve lielh@ved) in
certain ways (e.g., “I felt sad”; “My sleep was restless”) over tsewwaek from O (rarely) to
3 (most of the time). Items are summed (4 are reverse scored) to obtairsea@ahnging
from O to 60. Scores of 16 or greater indicate the possibility of clinical depressiernal
consistency in the present sample in was gaedd).

lliness Intrusiveness Rating Scale-Hyperhidr¢ggRS-H; Cina & Clase, 1999). The
IIRS-H is a modified version of Devin’s original 13-item self-report qoasiaire measuring
the impact of a medical illness on quality of life (e.g., Devins, et al., 1990). RBeHIhas
been used with clinical populations of hyperhidrosis patients and found to have good internal
consistency, test-retest reliability and sensitivity to change (CiG#a&e, 1999). The scale
uses a seven point likert scale to measure the impact of hyperhidrosis on rdoltgli@s of
guality of life, including: social relations, intimate relations, health, angaéon. For the
purpose of this study the IIRS-H was considered as a proxy measure of s\weaginty
through its impact on quality of life. Internal consistency in the present samaplgood ¢
=.91).

Social Phobia Inventor{SPIN; Connor, et al., 2000). The SPIN is a 17-item self-
rated questionnaire assessing symptoms of social phobia. Questions assgesocial
anxiety symptoms including fear, avoidance, and physiological symptoms. dlednas

shown good test-retest reliability and convergent validity with other mesastisecial

12



anxiety (Connor, et al., 2000). Internal consistency in the present samplecsbsrex: =
.94).
Results

Table 5 presents the correlations between all study measures. As cam, biees8€I
was strongly correlated with the IIRS-H but was also significargtyelated with all of the
other study measures. To determine with which measures the SCI was mdstechrreised
Steiger’s equation for comparing correlation coefficients (Cohen & Cohen). R&3ults
revealed that the SCI was more strongly correlated with the lIR&4#twith either the CES-
D (p <.01) or the BIS{{ <.01), indicating that sweating cognitions are more related to
sweating severity than depression or trait anxiety. With regard to peiesitivity, the SCI
was more strongly correlated with the social domain of this construct (A&l )sthan
with either the ASI-3 cognitivga(< .01) or ASI-3 physicalp(<. 01).The magnitude of the
correlation between the SCI and ASI-3 social was not significantly eliffehan that
between the SCI and IIRS-ld ¢ .05). Similarly, the SCI was also strongly correlated with
the SPIN and Steiger’s equation revealed that this correlation magnitudetvas
significantly different from that with the IIRS-Hb & .05).

It is important to note, however, that both the SPIN and ASI-3 social include
guestions that pertain to sweating in social situations. For example, item sehierSéiN
asks respondents to rate how much they agree with the statement: “Sweabtnganh f
people causes me distress,” while item 13 on the ASI-3 presents respondents with the
statement: “When | begin to sweat in a social situation, | fear peoplédinll negatively of
me.” The content of these items is similar to that of the SCI items, andotteekebmputed

adjusted totals for both the SPIN and ASI-3 social removing the sweatitgdrgéams. The

13



SCI remained strongly and significantly correlated with the adjustéd SRl (r = .57,p
<.001) and the adjusted ASI-3 social totak(.51,p <.001). In both cases however, Steiger’s
equation revealed that the SCI was more strongly correlated with thallIRS

General Discussion

| sought to develop and validate a new measure of the cognitions proposed as part of
a cognitive-behavioral model of hyperhidrosis and provide a tool to facilitate ftgsearch
on this condition. From an initial pool of 28 items, 12 were selected on the basis of their
psychometric performance, factor structure, and construct coverage to foinativerfsion
of this instrument, the SCI. In both a clinical sample of patients diagnosed with
hyperhidrosis and a student sample, the SCI demonstrated good psychometric prapertie
stable unidimensional factor structure, and good internal consistency.

A comparison of SCI total scores across groups demonstrated that hyperhidrosis
patients scored higher than those not diagnosed with hyperhidrosis, and this difference
remained significant even after controlling for differences in age sagrosips. The ROC
analysis suggested that the SCI differentiates between the two groupslaedas a
accurately identify individuals with the condition. Together these results previdence for
known-groups validity of the SCI, as individuals with hyperhidrosis had higher levels of
sweating cognitions than those without the condition.

Examination of the relationships between the SCI and other measures provide
preliminary convergent and discriminant validity evidence for the SCI. Svgeatignitions
were strongly related to a measure of sweating severity (conveygamntkess related to
measures of depression and trait anxiety (discrininant evidence). Syveagnitions were

also strongly correlated with both social anxiety symptoms and the socialhdainaaxiety
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sensitivity, suggesting that fears of social evaluation are integdgistunctional beliefs
about the consequences of sweating. This is consistent with previous research and the
cognitive-behavioral model | propose, which suggests a link between primary lklypsidi
and social anxiety. For example, Endlund (1989) documented the development of social
anxiety secondary to hyperhidrosis. Davidson and colleagues (2002) estimag&x¥ikz2%
of social anxiety patients experience moderate to severe sweatirg. Bowety patients

with excessive sweating were found to have greater avoidance and impaiomeated to
their non-sweating counterparts (Davidson, et al., 2002).

The strong association between sweating cognitions and the social domairetf anx
sensitivity is also conceptually consistent. Although anxiety sensitasyoriginally
investigated as a psychological risk factor for the development of panidelig®eiss &
McNally, 1985), the construct has been broadened to include other dysfunctiorfal belie
about the bodily sensations associated with anxious arousal and applied to other anxiety
disorders, including social anxiety (e.g., Taylor, 1999). The social domain ofyanxiet
sensitivity involves fear of exhibiting the physical symptoms of anxiety, (elushing,
trembling) in front of others. These concerns are common in social anxiety disorder
Scholing and Emmelkamp (1992) considered the possibility that excessive concehewith t
public display of physiological symptoms, including blushing, sweating and tregmbli
represents a distinct subtype of social anxiety disorder. In this contexttawudgest that
hyperhidrosis, which involves cognitions about the social consequences of swedhritg, mi
be considered as a psychosomatic manifestation of social anxiety in whichtitdarar
types of dysfunctional beliefs lead to physiological arousal, and ironicallyetiye

consequences that the person fears (i.e., increased sweating).
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The results of this study suggest that dysfunctional sweating cogniteptesated
in individuals with hyperhidrosis, which is consistent with the cognitive-behavioral
conceptualization of this condition. These dysfunctional beliefs also provide a ptasible
for the psychological treatment of primary hyperhidrosis, which could utikeraesits from
current treatments of social anxiety and panic disorder. The goal of suchpy thetdd be
to correct patients’ dysfunctional sweating cognitions through cognésteucturing and
exposure therapy, involving confrontation with feared situations and body states (e.g
sweating while in public). Although cognitive-behavioral treatments basddsomodel
have not been studied for hyperhidrosis, such an approach could be a useful and more cost-
effective alternative to existing treatments that are often invasige éurgical ablation of
sympathetic nerves) and associated with negative side effects (Bisenhal, 2005).

Several limitations of the present study should be acknowledged. The use of a
convenience sample of students as a comparison group is one such limitation. Although
participants in the student sample were asked if they had ever recedretbadiagnosis of
hyperhidrosis (i.e., by a medical professional), these participants wearelapendently
screened. Given that many individuals suffering from excessive sweatimgf deek
medical attention until years after sweating onset (Haider & Solish, 2085passible that
the student group included individuals with undiagnosed hyperhidrosis. The ROC analysis
would have been improved if any such false-negative cases had been identifieddly
diagnosis. In addition, our measure of sweating severity was indirectly shtteoeigh
sweating-related quality of life impairment. Several more direct unesa®f sweating

severity exist, including gravimetric measurement using filter papguantify the secretion
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of sweat (Glaser & Benson, 2007). Future studies should investigate the rhiptlmgtsveen
sweating cognitions and a direct measure of sweat output.

Additionally, our sample of hyperhidrosis patients may not be entirely eyiegive
of the general population of individuals suffering from this condition. For example, while
epidemiological estimates (Strutton et al., 2004) suggest that hyperhidrests afen and
women equally, our sample was predominantly female. This gender disparity has been
observed in other treatment-seeking samples (Lear et al., 2007). In addition, our
hyperhidrosis sample was predominantly Caucasian, as was reported & alatgsite
examination of the demographics of those presenting for treatment for hypsihidihese
results should be replicated in additional samples with more diverse ethnic and
socioeconomic compositions to ensure the generalizability of these resntiy, Ehe
correlational nature of this study limits the conclusions that can be drawn aboalidity
of the cognitive-behavioral model | propose. Specifically, the crosssattiesign
precludes drawing causal inferences, and thus it cannot be concluded that dysfunctiona
sweating cognitionsauseexcessive sweating. The present study cannot rule out the
possibility that such beliefs follow the appearance of sweating symptortist both
sweating symptoms and cognitions are caused by one or more third variablestidn,addi
future studies should investigate the test-retest reliability of thes&@lat it can be used as a

process measure in the psychological treatment of hyperhidrosis.
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Table 1.

Item properties of the Sweating Cognitions Inventory in the hyperhidrosis sample (N=226).

Item M (SD) inter-tem  item-total
1. Others will negatively evaluate me if | sweat. 3.32(1.31) 051 0.74
2. When | sweat, | ruin some things | touch. 2.39 (1.50) 0.35 0.53
3. If | sweat, people will think I’'m nervous.* 3.62(1.32) 0.51 0.74

4. Because of my sweating, no one will want to hold my

hand.* 2.55(1.61) 0.41 0.61

5. I worry about smelling because of my sweating. 3.18(1.49) 0.30 0.43
6. It bothers me that | sweat. 4.32(1.08) 0.48 0.69
7. 1 will be very uncomfortable if | sweat.* 413(1.13) 0.47 0.68

8. People don't like shaking my hand because my hands feel

clammy. 2.60 (1.61) 0.37 0.56

9. I will be embarrassed if | sweat in front of people.* 3.85(1.32) 0.56 0.81
10. I try not to think about my sweating. 3.23(1.30) 0.32 0.45
11. If I avoid stressful situations, | won’t sweat. 2.06 (1.25) 0.25 0.35

12. My sweating causes me to worry about meeting new

people and dating.* 2.82(1.54) 0.53 0.78
13. I worry about others noticing my sweat. 3.84(1.37) 0.55 0.81
14. People in authority will think less of me because | sweat.* 2.86(1.47) 0.51 0.74

15. Few people will want to be intimate with me because of

my sweating. 2.36 (1.43) 0.46 0.66
16. Even when I'm not sweating, | worry about the possibility

of sweating.* 3.00(1.60) 0.55 0.80

17. 1 sweat when I'm being evaluated.* 3.16 (1.41) 0.49 0.73
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18. People are disgusted by my sweat.* 2.41(1.38) 0.51 0.74
19. If I get anxious, | will sweat more. 3.58(1.38) 0.45 0.65
20. | have a hard time with interviews because of my

sweating. 2.71(1.49) 0.52 0.76

21. People won't take me seriously if | sweat in front of them. 2.28 (1.36) 0.50 0.74

22. I'm afraid my sweat will drip and leave a mark. 3.07 (1.62) 0.45 0.67
23. People will think I'm incompetent if | sweat.* 2.11(1.37) 0.48 0.72

24. If | sweat, my clothes will be damp and I'll be

uncomfortable.* 3.67(1.38) 0.38 0.54

25. My sweating bothers other people. 2.28(1.33) 0.50 0.73
26. If 1 didn’t sweat so much, | would be more confident. 3.37(1.63) 0.56 0.82
27. People will think | didn't shower because I'm sweaty. 2.13(1.36) 0.38 0.54
28. | can never lead a happy life due to my sweat problem. 2.03(1.34) 0.44 0.65

Note Inter-item= Mean inter-item correlation; item-total= Mean cde@dtem-total
correlation

* jtem retained in final scale
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Table 2.
Exploratory Factor Analysis of the Sweating Cognitions Inventory: Factor Loadings for the

Three-factor Solution.

ltem Factor | Factor Il Factor lll
1. Others will negatively evaluate me if | sweat. .67 14 .01
2. When | sweat, | ruin some things | touch. -.09 .06 .76
3. If I sweat, people will think I'm nervous. .62 -.02 .26

4. Because of my sweating, no one will want to hold my

hand. -.05 -.04 .96
5. I worry about smelling because of my sweating. 42 .28 =27
6. It bothers me that | sweat. .87 -12 .01
7. 1 will be very uncomfortable if | sweat. .84 -.09 -.02

8. People don't like shaking my hand because my hands feel

clammy. -.03 -11 .95
9. I will be embarrassed if | sweat in front of people. .95 -.04 -.03
10. I try not to think about my sweating. .35 -.01 .16

12. My sweating causes me to worry about meeting new

people and dating. .33 .38 .19
13. I worry about others noticing my sweat. 101 -.05 -.10
14. People in authority will think less of me because | sweat. 30 51 .01

15. Few people will want to be intimate with me because of

my sweating. .05 .62 10
16. Even when I'm not sweating, | worry about the

possibility of sweating. .73 21 -.07

17. | sweat when I'm being evaluated. .50 10 .24
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18. People are disgusted by my sweat.

19. If I get anxious, | will sweat more.

20. | have a hard time with interviews because of my
sweating.

21. People won't take me seriously if | sweat in front of
them.

22. I'm afraid my sweat will drip and leave a mark.

23. People will think I'm incompetent if | sweat.

24. If | sweat, my clothes will be damp and I'll be
uncomfortable.

25. My sweating bothers other people.

26. If I didn’'t sweat so much, | would be more confident.
27. People will think | didn’t shower because I'm sweaty.

28. | can never lead a happy life due to my sweat problem.

.04

.63

.36

.10

40

-.09

.58

-.15

71

.03

15

73

-.03

.20

.69

.09

.80

.20

.88

15

.86

.58

.10

12

.33

.06

.30

A3

-21

14

.04

-.32

-.01

Note Factor loadings |.40| are listed in boldface type.
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Table 3.

Item properties of the Sweating Cognitions Inventory in the student sample (N=482).

Item M (SD) inter-tem  item-total

1. If I sweat, people will think I'm nervous. 0.45 0.62
2.35 (1.10)

2. Because of my sweating, no one will want to hold my

hand. 0.33 0.46
2.21 (1.20)

3. I will be very uncomfortable if | sweat. 0.46 0.66
2.83 (1.33)

4. | will be embarrassed if | sweat in front of people. 0.54 0.77
2.55 (1.25)

5. My sweating causes me to worry about meeting new

people and dating. 0.52 0.72
1.64 (1.05)

6. People in authority will think less of me because | sweat. 0.52 0.72
1.61 (0.95)

7. Even when I'm not sweating, | worry about the possibility

of sweating. 0.52 0.72
1.66 (1.06)

8. | sweat when I'm being evaluated. 0.46 0.62
1.84 (1.00)

9. People are disgusted by my sweat. 0.50 0.70
1.52 (0.93)

10. People will think I'm incompetent if | sweat. 0.49 0.67
1.34 (0.75)

11. If I sweat, my clothes will be damp and I'll be

uncomfortable. 0.46 0.65
2.77 (1.24)

12. People will think | didn’t shower because I'm sweaty. 0.44 0.60
1.70 (1.05)

Note Inter-item= Mean inter-item correlation; item-total= Mean octed item-total

correlation
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Table 4.

Exploratory Factor Analysis of the Sweating Cognitions Inventory: Factor Loadings for the

One-factor Solution in the student sample.

ltem Factor |
1. If I sweat, people will think I'm nervous. 0.64

2. Because of my sweating, no one will want to hold my hand. 0.47
3. I will be very uncomfortable if | sweat. 0.68

4. | will be embarrassed if | sweat in front of people. 0.79
5. My sweating causes me to worry about meeting new people and dating.  0.77
6. People in authority will think less of me because | sweat. 0.77
7. Even when I'm not sweating, | worry about the possibility of sweating.  0.77
8. | sweat when I'm being evaluated. 0.66
9. People are disgusted by my sweat. 0.74
10. People will think I'm incompetent if | sweat. 0.72
11. If I sweat, my clothes will be damp and I'll be uncomfortable. 0.67
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Table 5.

Correlations between Sweating Cognitions Inventory and Other Study Measures:

SCI [IRS-H BIS SPIN CES-D ASI-cog  ASI-soc
SCI --
IIRS-H 67* -
BIS -.22* -.08 --
SPIN .61* A8* -.39* --
CES-D A44* A5* -17* .62* --
ASl-cog .30* .32* -.20* 49* .62* --
ASI-soc .61* A4* -.29% AT .54* .60* -
ASI-phys .29* .30* -.16* AT* 46* .65* .60*

Note SCI = Sweating Cognitions Inventory; IIRS-H = lliness IntrusiverrRating Scale-
Hyperhidrosis; BIS = Behavioral Inhibition Scale; SPIN = Social Phobianiiory; CES-D =
Center for Epidemiological Studies Depression Scale; ASI-cog = AnQmtsitivity-3-
Cognitive Dimension; ASI-soc = Anxiety Sensitivity-3-Social Dimensio8]-phys =
Anxiety Sensitivity-3-Physical Dimension.

*p<.01
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Figure 1.

Scree Plot for Factor Analysis of Sweating Cognsidnventory in the Hyperhidros

Sample.
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Figure 2.

Scree Plot for Factor Analysis of reduced Swea@ognitions Inventory in th

Hyperhidrosis Sample.
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Figure 3.

Scree Plot for Factor Analysis of Sweating Cognsidnventory in the Student Sam
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Figure 4.

Distribution of SCI scores by group.
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ROC Curve Differentiating Hyperhidrosis Patients from Non-clinical Paréints.
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