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Patients with chronic itch describe their pruritus in a
wide variety of ways. However, these subjective de-
scriptions are often not taken into consideration by
physicians. This study aimed to validate patients’ de-
scriptions of pruritus, and to investigate the relation-
ship between various descriptions of pruritus and the
patient burden of chronic pruritus by examining the
mediating effects of sleep disturbance and sexual dys-
function on patient’s quality of life, as predicted by va-
rious descriptions of pruritus. Exploratory and confir-
matory factor analyses were performed to identify the
factor structure measured by 11 descriptions of pruri-
tus. The study then analysed differences in the degree
of sleep disturbance, sexual dysfunction, and quality
of life deterioration factors using a structural equation
modelling method. Using data from 419 patients with
chronic pruritus, 11 descriptions of pruritus were clas-
sified into 2 groups: (i) sensory pruritus (i.e. stinging,
stabbing, burning, painful, formication, throbbing, and
cold) that are linked with descriptions of pruritus pat-
terns; and (ii) affective pruritus (i.e. annoying, unbea-
rable, worrisome, and warm) from patient reports of
psychological or emotional distress. The study found
that affective pruritus decreases patient’s quality of
life either directly or indirectly through sleep distur-
bance. In conclusion, clues about a patients’ sleep
disturbance or poor quality of life can be obtained th-
rough their descriptions of pruritus.
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ruritus, otherwise known as itch, is defined as an un-
pleasant sensation of the skin that provokes the urge

SIGNIFICANCE

Chronic pruritus is expressed in very different ways by pa-
tients. Various expressions of chronic pruritus are often not
noticed by dermatologists. In this study, 11 expressions of
pruritus were classified into two groups: (i) sensory pru-
ritus (i.e. sting, stabbing, burning, painful, formication,
throbbing, and cold) (ii) affective pruritus (i.e. annoying,
unbearable, worrisome, and warm). Of the two groups, af-
fective pruritus had a more serious effect on the quality
of life of the patient. This study provides clues to predict
the degree of deterioration in quality of life through the
patients’ pruritus expression.

to scratch (1). Given that it is a subjective symptom, clini-
cians rely primarily on patient descriptions to understand
whether a patient is experiencing pruritus as a standalone
symptom or as a manifestation of skin or systemic di-
seases. The sensation of pruritus is multidimensional
with a complex transmission process; therefore, patients
describe it in various ways, including stinging, stabbing,
burning, painful, formication, throbbing, annoying, or
unbearable (2—4). Some patients even describe pruritus
with a sense of temperature (i.e. cold and hot sensations)
(5-7). However, the specific expressions used by patients
are often not taken into consideration, except in special
cases such as neuropathic pruritus.

Several studies have identified descriptors of pruri-
tus associated with specific skin disorders (3, 5, 7-9).
Brenaut et al. (5) revealed that hot sensations, stinging,
pinching, and stabbing were significantly more frequent
in atopic dermatitis than in non-atopic eczema, urticaria,
psoriasis and scabies. In addition, Lim et al. (9) reported
that patients with pruritic acne describe pruritus using
expressions such as tickling, crawling, stinging, and
burning, or by using affective descriptors, such as annoy-
ing, bothersome, worrisome, and unbearable. However,
these studies focused only on the association of pruritus
descriptors with specific skin disorders and lacked inte-
rest in their association with itch-related quality of life
(ItchyQoL).
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Patients with pruritus experience impaired health-
related quality of life and disrupted sleep, as well as
fatigue due to scratching at night (10—13). A negative
influence of pruritus on sleep quality is seen in chronic
inflammatory skin disorders, such as atopic dermatitis
and psoriasis. In addition, sexual dysfunction has been
reported to be correlated with the presence of signifi-
cant pruritus (14-16). Although there have been many
reports on the effect of chronic pruritus, most studies
have focused only on its intensity and not on descrip-
tions of pruritus. Only a few studies have assessed the
qualitative characteristics of pruritus in specific diseases.
Yosipovitch et al. (2) analysed the relationship between
pruritus quality and intensity in patients with uraemic
pruritus, and Zachariae et al. (8) analysed the dimension
of pruritus quality and its association with psychological
symptoms and quality of life.

The aim of this study was to categorize and compare
various descriptions of pruritus in patients with chronic
pruritus according to their relationships with sleep qua-
lity, sexual dysfunction, and ItchyQoL.

MATERIALS AND METHODS

Patients

This nationwide questionnaire-based study was conducted in 11
hospitals in Korea from July 2016 to January 2017. A total of 419
patients (aged >20 years) who presented with chronic (> 6 weeks)
pruritus, regardless of cause, were enrolled. The study protocol
complied with the principles of the Declaration of Helsinki and
was approved by the Institutional Review Board of Kyungpook
National University Hospital, Daegu, Republic of Korea (IRB
number KNUH 2021-01-036).

Pruritus descriptors

Descriptions of pruritus were constructed using a list of 11 words:
stinging, stabbing, burning, annoying, unbearable, worrisome,
painful, formication, throbbing, cold, and warm. The first 6 pru-
ritus descriptors (stinging/stabbing/burning/annoying/unbearable/
worrisome) included in the Itch Severity Scale (ISS), which is used
as a multidimensional pruritus assessment tool, were chosen for
this study (17). Although this study mainly utilized the ISS ques-
tionnaire, the descriptors within the ISS were somewhat limited.
Thus, the descriptors were extended from the literature via field
experts, including 15 dermatologists, and 11 descriptors were
implemented that fit the pruritus severity and study population
(2). Each descriptor was rated on a 4-point Likert scale ranging
from 0 (none) to 3 (severe).

Sleep disturbance, sexual dysfunction, and quality of life survey

Sleep induction (difficulty falling asleep due to pruritus) and
maintenance (awakening due to pruritus) were assessed as aspects
of sleep disturbance. Information on sexual dysfunction was
also obtained. Sleep disturbance and sexual dysfunction were
evaluated using the ISS, which has been verified and used as a
multidimensional scale for pruritus evaluation (17). The patients’
health-related quality of life was surveyed using a Korean transla-
tion of the pruritus-specific ItchyQoL questionnaire used in our
previous study (18, 19).
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Factor analysis on pruritus descriptors

To identify or confirm the structure of the underlying constructs
(or factors) that are measured by items in the questionnaire, ex-
ploratory factor analysis (EFA) and confirmatory factor analysis
(CFA) (20, 21) were conducted. In these factor analyses, EFA was
applied with the obtained baseline data and CFA with the follow-up
data after 3 h. This procedure allowed us to identify and confirm
the factor structure of descriptions of pruritus. Furthermore, this
study examined the reliability and validity of the factors identified
using the baseline data, which are presented in the results section.
The assumptions of the factor analysis were checked by checking
normality, multicollinearity, and outliers of pruritus descriptors.
Based on the skewness and kurtosis of each description of pruritus,
the study examined normality with a criterion of values between
-3 and 3. All of the items (except kurtoses of “stabbing” and
“cold” at both baseline and follow-up data) were satisfied with the
criterion (Table SI). Multicollinearity was examined by evaluating
the variance inflation factor (VIF). No VIF value was above 5,
which confirmed that there was no multicollinearity. Using Cook’s
distance, no univariate or multivariate outliers were observed.

Psychometrics: reliability and validity

Factor reliability. As a psychometric property of items indicating
the degree to which factor scores are precise, the reliabilities of
factors were examined using factor rho reliability (p") (22, 23).
Factor rho reliability is defined as the ratio of explained variance
to total variance from the CFA parameters:
[z
L
B
where ¥/ is the sum of the estimated unstandardized factor
loadings among the indicators of the same factor, ¢ is the esti-
mated factor variance, and Y4, is the sum of the unstandardized
error variances of those indicators. In CFA, factor loadings, error
variances, and error covariances were estimated, which influence
the true and total variance. Thus, to measure factor reliability
within the CFA model, factor reliability facilitating CFA estimates
is a preferred method for computing Cronbach’s alpha, assuming
that all items hold the same distributions of mean and standard
deviations, and their errors are uncorrelated (21).

Construct validity. In the CFA, construct validity was examined
with respect to convergent validity and discriminant validity, in
addition to showing that factor loadings are greater than 0.45
(21). These indexes of convergent and discriminant validities
provide support for how the underlying constructs are measured
accurately and separately from each other, respectively. The CFA
results provide evidence of how strongly indicators of a latent va-
riable are interrelated (convergent validity) and how weakly latent
variables are correlated (discriminant validity) (21). Convergent
validity was provided by obtaining factor reliabilities greater than
0.70, and discriminant validity was provided by obtaining factor
correlations lower than 0.80 (21, 24).

Structural equation modelling

In addition to confirming the factor structure with psychometric
properties, this study examined the associations among the factors
of pruritus expression, sleep disturbance, sexual dysfunction,
and ItchyQoL. As shown in Fig. 1, it was hypothesized that the
factors of pruritus expression predict sleep disturbance, sexual
dysfunction, and ItchyQoL, and that sleep disturbance and sexual
dysfunction further predict ItchyQoL. In addition to assumption
checks in EFA/CFA, they were also checked with additional items,
sexual dysfunction, sleep disorder, ItchyQoL, which were satis-
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Fig. 1. Structural equation model to examine the effects of pruritus expression factors on sleep disorder, sexual dysfunction, and pruritus

quality of life with estimates (thick arrows indicate significant paths).

factory, except for the kurtosis of sexual dysfunction (Table SI).

Model evaluation

In both CFA and structural equation modelling (SEM), we applied
estimates with y? test of exact-fit hypothesis test using robust
maximum likelihood estimates, through the Maximum likelihood
parameter estimates with standard errors and a chi-square test sta-
tistic option in Mplus 8 (25). The factor structure found was then
evaluated by factor analysis and SEM models using approximate
fit indices, including root mean square error of approximation
(RMSEA), comparative fit index (CFI), and standardized root
mean square residuals (SRMR) with the following criteria for
“good fit”: RMSEA <0.06, CFI >0.95, and SRMR <0.08 (26),
and “adequate (or acceptable) fit” at 0.08> RMSEA >0.05 and
0.95> CFI1>0.90 (27, 28).

RESULTS

Demographics and pruritus characteristics

Of the 419 patients included in the study, 215 (51.3%)
were male and 204 (48.7%) were female, with a mean
age of 46.6+17.4 years. The mean duration of pruritus
between onset and first visit to the hospital was 2.9+5.1
years. Regarding the distribution of pruritus, 212 patients
(50.6%) had localized pruritus limited to a defined body
area, whereas 207 (49.4%) had generalized pruritus over
the entire body surface. With respect to skin lesions, 272
patients (65.9%) had inflamed skin lesions, 46 (11.1%)
had chronic secondary scratch lesions, and 95 (23.0%)
had clinically normal skin. The most common aetiolo-
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gies of pruritus were dermatological causes (75.7%),
including urticaria, atopic dermatitis, lichen simplex
chronicus, prurigo nodularis, allergic contact dermatitis,
seborrhoeic dermatitis, psoriasis, nummular eczema,
xerotic eczema, drug eruption, and hand eczema, among

Table I. Clinical characteristics of patients with chronic pruritus

Characteristics

Sex, n %)
Male 215 (51.3)
Female 204 (48.7)
Age, years, mean+SD 46.6+17.4
Duration (onset to first visit), years, mean+SD 2.9+5.1
Pruritus distribution, n (%)
Localized 212 (50.6)
Generalized 207 (49.4)
Clinical appearance of the skin, n (%)
Inflamed skin with primary lesions 272 (65.9)
Chronic secondary scratch lesions 46 (11.1)
Clinically normal skin 95 (23.0)
Dermatological pruritus 317 (75.7)
Urticaria 61 (19.2)
Atopic dermatitis 43 (13.6)
Lichen simplex chronicus and prurigo nodularis 23 (7.3)
Allergic contact dermatitis 22 (6.9)
Seborrhoeic dermatitis 19 (6.0)
Psoriasis 14 (4.4)
Nummular eczema 11 (3.5)
Xerotic eczema 8 (2.5)
Drug eruption 6 (1.9)
Hand eczema 5(1.6)
Others 105 (33.1)
Systemic 35 (8.4)
Mixed 40 (9.5)
Others 27 (6.4)

SD: standard deviation.
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others. Other aetiologies of pruritus included systemic,
psychogenic, neurological, senile, and idiopathic pruritus
(Table I).

Factors identified by pruritus descriptors via exploratory
factor analysis/confirmatory factor analysis

Exploratory factor analysis. After searching for a
factor structure from 1-factor to 3-factor for patient’s
descriptions of pruritus, the 2-factor model was selected
based on criteria of Kaiser rule (eigenvalue >1.00) and
parallel analysis (50 replications of empirical data, Fig
S1). Ofthe 11 pruritus descriptors, 2 item clusters were
identified in a clinically meaningful manner. These 2
clusters were named based on the similarities between
the descriptors in each cluster. One cluster was thought
to be a unique expression of one’s own pruritus, and
the other cluster was thought to a complaint of psy-
chological distress rather than a specific description of
pruritus. Thus, we named the factors corresponding to
the 2 clusters, as follows: factor I consisted of 7 pruritus
descriptors: “stinging”, “stabbing”, “burning”, “pain-
ful”, “formication”, “throbbing”, and “cold.” Factor II
consisted of 4 descriptors of “annoying”, “unbearable”,
“worrisome”, and “warm.” This classification was at-
tempted using the Eppendorf pruritus questionnaire
published by Darsow et al. (29). They classified vari-
ous descriptions of pruritus into sensory and affective
dimensions. Utilizing their classifications to the results
of this study, factor I was named “sensory pruritus”
and factor II “affective pruritus”. Interestingly, warm
sensations were included in the affective pruritus cate-
gory, which was contrary to cold sensations. However,
it should be noted that the indicator warm was equally
well described by both sensory pruritus and affective
pruritus on factor loadings of 0.479 and
0.519, respectively.

Table II. Confirmatory factor analysis of the pruritus descriptor
items and factor loadings of the final model

Observed variable Standard Standard

(follow-up) Latent construct Estimate error estimates
Stinging Sensory pruritus  1.000 0.565
Stabbing Sensory pruritus  1.028 0.072 0.581
Burning Sensory pruritus  1.165 0.085 0.659
Painful Sensory pruritus  1.156 0.092 0.653
Formication Sensory pruritus  0.963 0.093 0.544
Throbbing Sensory pruritus  1.200 0.094 0.678
Cold Sensory pruritus  0.754 0.088 0.426
Annoying Affective pruritus 1.000 0.800
Unbearable Affective pruritus 1.061 0.051 0.848
Worrisome Affective pruritus 1.048 0.061 0.838
Warm Affective pruritus 0.603 0.065 0.482

Analysis of the association between each group and sleep
disturbance, sexual dysfunction, and ItchyQolL within a
structural equation modelling framework

The hypothesized model was fitted and its fit indices
were in the good range: CFI 0.969, SRMR 0.036 and
RMSEA 0.046. Sleep disturbance was significantly as-
sociated with ItchyQoL (b=16.20, p=0.004), and affec-
tive pruritus was significantly associated with ItchyQoL
(b=38.33, p=0.032). However, sensory pruritus did not
directly affect ItchyQoL (b=0.727, p=0.847). Affective
pruritus also had a significant indirect effect on ItchyQoL
(b=6.498, p=0.003). This significant indirect effect was
due to the significant direct effect of affective pruritus on
sleep disturbance (b=0.401, p<0.001). Sensory pruritus
was also associated with sleep disturbance (b=0.155,
p=0.007), but was less associated than affective pruri-
tus. The indirect effects of sensory pruritus on ItchyQoL
were not significant because of sleep disturbance
(b=2.518, p=0.073) or sexual dysfunction (b=0.745,
p=0.288). Sexual dysfunction was not significantly
associated with pruritic descriptor factors or ItchyQoL

Table III. Parameter estimates of the final structural equation model

Confirmatory factor analysis. Based on the

Standard

factor structure, CFA was fitted to the follow- Endogenous Exogenous Estimate SE estimates SE p-value
up data of the 350 samples. The fit indices Sensory pruritus by Stinging 1.000 <0.001 0.668  0.038
S . Stabbing 0.931  0.075 0776  0.039 <0.001
were within the acceptable ranges: CF10.940, Burning 0933 0080 050 0040 <0001
SRMR 0.053, and RMSEA 0.077 and the Painful 1.001  0.078 0.762 0.037 <0.001
factor 1oadings of CFA were listed in Table Formication 0.904 0.081  0.622 0.041 <0.001
N Throbbing 1.105  0.086 0.813  0.027 <0.001
SII. Eactor reliabilities were 0.882 fpr sensory Cold 0673 0.085 0664 0051 <0001
pruritus and 0.842 for affective pruritus, which Affective pruritus by ~ Annoying 1.000 <0.001 0.780  0.030
T Unbearable 1.037  0.063 0.806  0.025 <0.001
1nd1c.ates that the factors measure’the 2 factors o Lorr ooce 0768 0058 <0001
consistently, whereas Cronbach’s alpha was Warm 0.314  0.102 0243 0078  0.002
0.873 for sensory and 0.808 for affective pru- Sleep disturbances by Sleep induction 1.000 <0.001 0.765 0.033

ritus. In contrast, retest reliability (intraclass
correlation coefficients (ICC) between the
baseline and follow-up measures) were 0.931
for sensory and 0.883 for affective. Based on
the factor correlation (0.692), discriminant
validity was confirmed. Factor loadings
(Table II) were >0.45, which confirmed the

ItchyQoL on

ItchyQoL on
Affective pruritus with Sensory pruritus 0.322 0.037 0.667 0.034 <0.001

Sleep maintenance 1.173 0.084 0.847 0.032 <0.001

Sleep disturbances on  Sensory pruritus 0.155 0.058 0.197 0.074 0.007

Affective pruritus 0.401 0.059 0.603 0.069 <0.001

Sexual dysfunction on Sensory pruritus 0.052 0.046 0.104 0.090 0.252

Affective pruritus 0.034 0.032 0.080 0.075 0.296
Sensory pruritus -0.727 3.771 -0.016 0.082 0.847
Affective pruritus 8.328 3.874 0.214 0.100 0.032
Sleep disturbances 16.203 5.667 0.278 0.095 0.004
Sexual dysfunction 14.291 7.563 0.155 0.084 0.059

convergent validities for both factors.
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SE: standard error.
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scores. Although not significant, sexual dysfunction
was marginally associated with ItchyQoL (b=14.291,
p=0.059) (Fig. 1, Table III).

DISCUSSION

Pruritus is a multidimensional sensation that can be
described in numerous ways. These unpleasant sensa-
tions can cause sleep disturbance or sexual dysfunction,
leading to serious deterioration in quality of life (2, 11,
30). Most studies on chronic pruritus evaluation are
closely related to the quality of life of patients, and fo-
cus on measuring the intensity of pruritus. The authors
recently reported a high correlation between these
unidimensional scales and quality of life, but this was
lower than the correlation of multidimensional scales
(i.e. ISS) with ItchyQoL (19). Although pruritus is the
most important and common symptom experienced by
dermatological patients, there is a lack of research and
related information regarding the relationship between
the quality of pruritus, sleep disorders, and quality of life
in patients. The purpose of the current study was to group
the interrelationships of various chronic pruritus-related
descriptors due to dermatological or systemic diseases,
rather than those of a specific disease or patient group.
This study also aimed to analyse differences in sleep
disorders, sexual dysfunction, and health-related quality
of life in each group.

To our knowledge, this study is the first to perform a
qualitative analysis of pruritus through a prospective,
multicentre study, without being limited to specific di-
seases or age groups.

This study classified 11 pruritus descriptors as either
sensory or affective pruritus. Affective pruritus directly
and indirectly influences quality of life through sleep
disorders. Sensory pruritus descriptors also affected
sleep disorders, but had little direct or indirect effect on
quality of life.

The warm sensation descriptor, even if it can be con-
sidered a sensory dimension, such as “cold”, had more
affective implications, rather than being simply percei-
ved as purely sensory. Linguistic and cultural contexts,
such as how stressful situations are described as “fever-
causing” in Korea, could have affected this. The current
results differ from those of another study analysing the
association between subjective descriptors and ItchyQoL
of 405 US veterans reporting chronic pruritus, wherein
“hot” was classified as a sensory dimension (4). In addi-
tion, a Danish study that investigated the dimensions of
pruritus in patients with psoriasis, burning, and stinging
were classified as affective dimensions (8). This discre-
pancy between studies conducted in different countries
means that linguistic and cultural differences in different
countries need to be accounted for when interpreting
results.
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Few studies have evaluated the quality of pruritus in
a specific disease or group of patients. Yosipovitch et
al. analysed the relationship between pruritus quality
and intensity in patients with uraemic pruritus, but did
not consider their skin diseases (2). They used a spe-
cific questionnaire constructed for the evaluation and
measurement of pruritus. The most common sensory
descriptors of pruritus were crawling (40%), stinging
(39%), and tickling (15%). The most common affective
descriptors were bothersome (80%), annoying (68%),
and unbearable (33%). A correlation was noted between
the affective score and VAS score during the worst state
of the pruritus. A weak correlation was noted between the
sensory and affective scores. No correlation was noted
between the sensory and VAS scores.

A study of 40 patients with psoriasis assessed the
subjective dimensions of pruritus and their association
with psychological symptoms and quality of life (8). The
patients completed a structured pruritus questionnaire,
with a scale containing the descriptors, together with
measures of depression, distress, sleep quality, and
ItchyQoL. Factor analysis of the descriptors confirmed
both the affective and sensory pruritus severity dimen-
sions. Multivariate statistical analysis, controlling for
age, sex, disease duration, and severity, showed that
the severity of affective, but not sensory, pruritus was
a significant predictor of depressive symptoms, global
distress, sleep impairment, and ItchyQoL. This study
showed that pruritus is multidimensional, and that the
affective dimension may be the most important predictor
of pruritus-related psychological morbidity. Although a
small number of patients with psoriasis were studied, the
results were similar to those of the current study.

Study limitations

This study has some limitations. First, selection bias
should be considered, because patients visiting university
hospitals may have felt anxious due to pruritus refractory
to standard therapies. Secondly, this study enrolled only
participants from Korean hospitals. It may be difficult
to apply these results to other countries because the
subjective descriptors for pruritus can have affective
implications depending on linguistic and cultural dif-
ferences. Thirdly, although baseline data were utilized
for EFA and follow-up data for CFA, it would be more
valid to use 2 different samples to identify and confirm
the factor structure of the pruritus descriptors.

Conclusion

This study identified how patients described pruritus and
its association with sleep disorders, sexual dysfunction,
and poor quality of life. Patients who described their pru-
ritus through affective pruritus descriptors experienced
more severe sleep disturbances and had a poorer quality
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of life. In clinical settings, these results may improve
the assessment of pruritus, which is usually performed
by determining the degree of pruritus. Therefore, we
believe that a patient’s description of pruritus contains
information regarding sleep disorders or deterioration
in health-related quality of life. These findings can be
used to study the mechanism by which patients accept,
interpret, and express the highly subjective symptoms
of pruritus in the brain.
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