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Few studies have validated standard measurement
instruments for evaluation of chronic pruritus. The
Chronic Pruritus Tools Questionnaire PRURITOOLS as-
sembles a set of instruments for the assessment of
pruritus, such as the visual analogue scale (horizontal
100-mm line), numerical rating scale (0-10), verbal
rating scale, and information on pruritus quality and
improvement during therapy. This study, with 40 sub-
jects, analysed PRURITOOLS regarding convergent va-
lidity and test-retest reliability (60 min), followed by
a feasibility questionnaire. Test-retest reliability for
PRURITOOLS items was excellent (intraclass correla-
tion coefficient 0.84-1). Strong to very strong corre-
lations between the pruritus intensity scales indicated
convergent validity. The feasibility questionnaire sho-
wed an overall acceptance of PRURITOOLS, and the
majority of subjects (82.5%) considered it an appro-
priate questionnaire to measure pruritus. In conclusi-
on, PRURITOOLS offers validated tools for rapid pruri-
tus assessment in routine care or endpoints of clinical
trials.
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hronic pruritus (CP) is, according to the International

Forum for the Study of Itch (IFSI), defined as an it-
ching sensation lasting over 6 weeks (1). This distressing
symptom is associated with a variety of dermatological
conditions and non-dermatological diseases, such as
chronic renal insufficiency or liver diseases (2-5). Pru-
ritus, described as the urge to scratch the skin to obtain
relief, can have a high level of impact on quality of
life (1, 6-8). New therapies are needed, since current
treatments do not control pruritus in all patients and are
often accompanied by side-effects (9—11). Collecting
information on different aspects and attributes of pruritus
is important for feedback on treatment efficiency and
comparability of the assessed aspects across different
studies. The problem of assessing CP in daily routine
and clinical trials is that pruritus is a subjective multi-
dimensional symptom, the presentation of which varies
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SIGNIFICANCE

Itch lasting for longer than 6 weeks (chronic pruritus) is
one of the main symptoms in dermatology and can appear
not only in dermatological disorders, but also in systemic,
neurological and psychological diseases. Chronic pruritus is
often difficult to treat and has a high level of impact on a
patient’s quality of life. There are only a few validated stan-
dard measurement instruments available for the evaluation
of chronic pruritus, which makes it difficult to assess this
symptom objectively. This study validated the Chronic Pru-
ritus Tools Questionnaire PRURITOOLS, which assembles a
set of tools for the assessment of pruritus and can now be
used in routine care or in clinical trials.

from patient to patient. Finding a suitable, objective
method of measurement is therefore challenging (12)
and thus patient-reported outcomes (PRO) currently
constitute the standard tools for assessment of pruritus.
Validated and reliable PRO measurement tools evalua-
ting CP in patients are required in order to collect and
process information about CP both individually and
collectively, especially in clinical trials. Not only for the
assessment of chronic distress, but also for a more ac-
tive involvement of patients in shared decision-making
about treatment of their CP, simple and reliable tools
measuring progress and outcome are required (13). Ho-
wever, although pruritus is prevalent in 17% of the adult
population (assessed in a large cohort of the working age
population in Germany) (7), to date there are only a few
validated standard measurement tools for the evaluation
of pruritus. Unidimensional scales, such as the visual
analogue scale (VAS), numerical rating scale (NRS) or
verbal rating scale (VRS), have been validated in several
languages (14, 15) and thus provide a method to obtain
data to establish baselines for pruritus and accompany-
ing symptoms in clinical trials (14). They show good
reproducibility, are easily understood by the general
population and have good psychometric properties (16).
However, the qualities of sensory symptoms (pruritus,
burning, stinging) assessed, recall periods and reference
points (worst/mean pruritus) of the intensity scales used
in different trials and in routine care vary largely and
not all scales currently in use are validated. The aim of
this study was to close the gap of pending validations
and evaluate a set of tools that can be used in clinical
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practice and trial. Here, we validated, for the first time,
a VRS for stinging and burning sub-qualities in patients
with CP. In addition, one of the scales validated is the
Dynamic Pruritus Score (DPS), a novel instrument
that assesses the patients’ global impression of change
in pruritus (17). In this study, we broke down the in-
formation collected by the DPS into single questions
in order to collect the same information in a simpler
fashion. Our newly developed PRURITOOLS covers
a comprehensive set of VRS, VAS, NRS, and carefully
selected questions on improvement of symptoms (based
on the DPS) in patients with CP. With PRURITOOLS,
a 2-page hand-out consisting of 12 validated items, we
aimed to assemble suitable tools for the assessment of
CP, which serve for selection of instruments in routine
care or endpoints in clinical trials.

METHODS

Development of PRURITOOLS

PRURITOOLS (Table I) was developed based on already valida-
ted instruments (e.g. VRS, VAS) with modification of the recall
periods (current pruritus, past 24 h), categorical qualities (pruritus,
burning, stinging assessed on the VRS) and reference points (mean
and worst pruritus). The original Dynamic Pruritus Score (DPS)
was subdivided into Questions 9 (DPS I), 10 (DPS 1I), 11 (DPS
IIT) and 12 (DPS temporal).

Subjects

Routine patients presenting at the Center for Chronic Pruritus at
the University Hospital Miinster, Germany, were recruited from
September 2014 to March 2015. Adults (>18 years old) with CP
reporting a score of 2 or more out of 10 on the NRS were asked
to participate in the study. Prior to any study-specific procedures,
all subjects gave written informed consent for data collection
and analysis. The study was performed in accordance with the
Declaration of Helsinki with later revisions. The ethics committee
of the University of Miinster approved the validation trial (No.
2014-385-1-S), which is registered at the German Clinical Trials
Register DRKS00009902.

Table I. PRURITOOLS questions

Study design

After providing informed consent subjects completed PRURI-
TOOLS and were also asked to complete routine questionnaires for
pruritus intensity evaluating different recall periods and reference
points (VAS: mean pruritus in the past 4 weeks, worst pruritus
in the past 4 weeks, mean pruritus in the past 24 h; NRS: mean
pruritus in the past 24 h; VRS: mean pruritus in the past 24 h).
Subjects then completed the original DPS, the Dermatology Life
Quality Index (DLQI) and ItchyQoL, a pruritus-related quality
of life questionnaire (with the subscales Symptom, Emotion and
Function, comprising 22 questions), as well as the Hospital Anxiety
and Depression Scale (HADS with subscales Anxiety (HADS-A)
and Depression (HADS-D), 14 questions) (17-20). After 60 min,
subjects were asked to complete PRURITOOLS questionnaire
again, along with a feasibility questionnaire of 10 questions on
the usability, readability and convenience of the assessment of
pruritus via PRURITOOLS.

Statistical analysis

Statistical analyses were performed with IBM SPSS Statistics
for Windows, Version 22.0 (IBM Corp., Armonk, NY, USA).
All items were tested for test-retest reliability (using Cohen’s
kappa for nominal variables and intraclass correlation coefficient
(ICC) for continuous variables), convergent validity (inter-item
correlations). The Mann—Whitney U test was applied to compare
independent subgroups of continuous or ordinal variables, while
the Kruskal-Wallis test was used to compare a continuous variable
between 3 independent diagnosis subgroups. Differences between
2 independent subgroups of categorical variables were tested using
the ¥’ test. Pearson product-moment correlation coefficient and
the Spearman’s rank correlation coefficient were used to estimate
the strength of the relationship between 2 continuous or ordinal
variables. Statistical significance was assumed if p<0.05 (2-sided).
Exploratory factor analysis was used to identify the pattern of
correlations within items 2—8 (a set of the pruritus intensity and
quality variables).

RESULTS
Subjects

Based on previous studies (18), 40 patients (22 women;
age (mean + standard deviation (SD)): 58.4+16.7 years)

Item Question

Answer options

1 Global Pruritus Rating: Have you had pruritus during the past 24 hours?
2 a VRS categorical intensity scales in the past 24 h: Pruritus

2b VRS Burning

2 c VRS Stinging

3 VAS mean in the past 24 h

VAS worst in the past 24 h

VAS current

NRS mean in the past 24 h

NRS worst in the past 24 h

NRS current

O o N U D

with the onset of treatment?
10  DPS-Score II: If yes, in which direction has your pruritus changed?

11 a DPS-Score III (score bands):
If improved, by what percentage has the pruritus decreased?

11 b Can you please specify to what extent in exact percentage the pruritus
decreased?

12 a DPS temporal: If improved, for how long
12 b Can you please specify for how long exactly the pruritus decreased?

Dynamic Pruritus Score (DPS)-Score I: Has your pruritus changed compared

Yes or No

Range 0-4; 0: not present/ 1: weak/ 2: moderate/ 3: strong/ 4: very strong
Range 0-4; 0: not present/ 1: weak/ 2: moderate/ 3: strong/ 4: very strong
Range 0-4; 0: not present/ 1: weak/ 2: moderate/ 3: strong/ 4: very strong
Range 0.0-10.0

Range 0.0-10.0

Range 0.0-10.0

Range 0-10

Range 0-10

Range 0-10

Yes or No

Improved or Worsened

1-30% reduction (no/ weak improvement); 31-50% reduction (moderate
improvement); 51-70% reduction (good improvement); 71-100% reduction
(very good improvement)

Free text

A few minutes; a few hours; a few days
Free text

VRS: verbal rating scale; VAS: visual analogue scale; NRS: numerical rating scale.
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Table II. Subject demographics and routine instruments

Total cohort

(n=40)
Age, years, mean+SD 58.4+16.7
Men, n (%) 18 (45)
Women, n (%) 22 (55)
Clinical IFSI* Group, n (%)
Chronic pruritus on inflamed skin 21 (52.5)
Chronic pruritus on non-inflamed skin 7 (17.5)
Chronic scratch lesions 12 (30)
IFSI* Category of underlying disease, n (%)
Dermatologic 6 (15.0)
Systemic 1(2.5)
Neurologic 5(12.5)
Multifactorial 11 (27.5)
Unknown origin 17 (42.5)
Duration of chronic pruritus, n (%)
<1 year 11 (27.5)
1-5 years 13 (32.5)
6-10 years 5(12.5)
>10 years 11 (27.5)
Routine Pruritus Intensity Instruments (range)
VAS mean in the last 4 weeks, median (range: 0-10) 6.5 (0.5-10)
VAS worst 4 weeks, median (range: 0-10) 9.5(1.1-10); na=1
VAS mean 24 h, median (range: 0-10) 6.0 (0.5-9)

Verbal rating scale mean 24 h, median (range: 0-3) 2.0 (0-3); na=1
Numerical rating scale mean 24 h, median (range: 0-10) 6.0 (0-10)
Original Dynamic Pruritus Score, mean+SD (range: 3.17+52.30 (-100
-100-+100) to +76.54); na=3

Quality of Life 10.5 (0-29)

DLQI, median (range: 0-40)

ItchyQol total score, median (range 0-5, German 3.2 (1.1-4.3)
version)

ItchyQoL symptom, median (range 0-5) 3.3 (1.0-4.7)
ItchyQolL function, median (range 0-5) 3.4 (1.0-4.7)
ItchyQoL emotion, median (range 0-5) 3.0(1.1-4.2)
HADS-A, median (range 0-21) 8.0 (1.0-17)

HADS-D, median (range 0-21) 6.0 (0-16); na=1

SD: standard deviation; IFSI: International Forum for the Study of Itch; na: not
answered; VAS: visual analogue scale; DLQI; Dermatology Life Quality Index;
HADS: Hospital Anxiety Depression Scale.

with CP were included (Table II). The average pruri-
tus intensity in the past 24 h assessed on the NRS was
5.73 +2.55. No statistical difference in pruritus intensity
between the underlying disease categories was found
(p=0.686). In addition, no correlation was found between
pruritus intensity and the duration of CP (Spearman’s rho
r=0.04; p=0.808). The results of all assessed parameters

Chronic Pruritus Tools Questionnaire (PRURITOOLS) 659

including PRURITOOLS data are displayed in Tables
II-IV. Exploratory factor analysis showed that PRURI-
TOOLS items 1-8 (Table I) had acceptable distributions
and good internal consistency. There was no significant
difference between the results of PRURITOOLS consi-
dering age (p>0.6), sex (male/female; Mann—Whitney
U'test, p>0.6) and diagnosis subgroups (Kruskal-Wallis
test, p>0.6) of the subjects.

Test—retest reliability

ICCs of the pruritus intensity scales ranged from 0.843
(item 5, VAS current) to 0.98 (item 6, mean pruritus-NRS
in the last 24 h; Table V). The ICCs of the VRS intensity
scales (range 0—4: 0: not present, 1: weak, 2: moderate,
3: strong, 4: very strong) ranged from 0.936 (item 2c,
stinging) to 0.974 (item 2 a, pruritus).

The kappa coefficient of the DPS I and DPSII (items 9
and 10, pruritus change) was significant at 1.0 (p<0.001),
while ICC of DPS III (items 11A and 11B, pruritus im-
proved/worsened) varied between 0.91and 1.0 (p<0.001)
(Table V).

Convergent validity

Tables VI and VII show the convergent validity of
PRURITOOLS with regard to each item of the routine
questionnaires. The correlation between the routine pruri-
tus intensity scales and PRURITOOLS pruritus intensity
scales varied from 0.630 to 0.937 (strong to very strong
correlations). As for the routine pruritus intensity scales
and PRURITOOLS VRS categorical intensity scales for
different qualities, such as pruritus, burning and stinging,
the correlation coefficient ranged from 0.401 to 0.868
(moderate to strong). All other parameters, including
DLQI, ItchyQoL (total score), ItchyQoL subscores
symptom, function and emotion, HADS-A and HADS-
D, showed low to strong correlations to PRURITOOLS
(Tables VI, VII).

Table III. PRURITOOLS data including mean, standard deviation, median, maximum and minimum (n=40)

PRURITOOLS Item

2A 2B 2C 3 4 5 6 7 8
n 40 39 (na=1) 38 (ha=2) 39 (na=1) 39 (ha=1) 40 40 40 40
Mean *standard deviation 5.27+2.51 6.55+2.79 4.34+2.72 5.50+2.48 6.83+2.63 4.50+2.74
Minimum Not present None None 0.0 0.0 0.0 0.0 0.0 0.0
Maximum Very strong Very strong Very strong 9.9 10.0 9.7 10.0 10.0 10.0
Median Moderate Weak Weak 5.4 7.1 3.9 5.5 8.0 4.0
na: not answered.
Table IV. PRURITOOLS data of Dynamic Pruritus Score (DPS) (n=40)
PRURITOOLS Item 9 10: 1l1a: 11 b: 12a:
DPS-Score I: DPS-Score II DPS-Score III DPS-Score III DPS-Score temporal

(pruritus changed?)

(If yes, which direction?)

(If better, how much?)

(Exact percentage?)

(If yes, for how long?)

No: 21 (52.5%)
Yes: 18 (45.0%)

Better: 12 (30.0%)
Worse: 5 (12.5%)
n=39 (na=1) n=17

Mean: 2.36+1.03

Median: 3.00
Min-Max: 1-44
n=11

Mean: 50.0%+17.85
Median 50.00%
Min-Max: 25.00%- 80%
n=9

Mean: 2.33+0.65

Median: 2.0
Min-Max: 1-4
n=12

na: not answered.
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Table V. Analysis of test-retest reliability: correlation coefficients and subject responses

PRURITOOLS
Item Item

First use vs. second use results

1 Global Pruritus Rating: Itching in the last 24 h

2A Verbal rating scale categorical intensity scales in the past 24 h: Pruritus

2B Verbal rating scale intensity quality scales in the past 24 h: Burning

2C Verbal rating scale intensity quality scales in the past 24 h: Stinging

3 Visual analogue scale average in the last 24 h

4 Visual analogue scale worst in the last 24 h

5 Visual analogue scale current

6 Numerical rating scale average in the last 24h

7 Numerical rating scale worst in the last 24h

8 Numerical rating scale current

9 Dynamic Pruritus Score (DPS)-Score I: pruritus changed since the start of treatment

10 Dynamic Pruritus Score (DPS)-Score II: If yes, change in which direction

11A Dynamic Pruritus Score (DPS)-Score III: If better, how much percent pruritus decrease

11B Dynamic Pruritus Score (DPS)-Score III: exact percentage

1.0T1+ T2: Yes: 34 (97.1%);

T1 + T2 No: 1 (2.9%); n=35 (na=5)
ICC=0.974, (p<0.001)
T1:2.18+0.96

T2:2.18+1.01

ICC=0.973, (p<0.001)
T1:1.23+1.39

T2:1.21+1.38

ICC=0.936, (p<0.001)
T1:1.03+1.10

T2:1.03+1.15

ICC=0.931, (p<0.001)
T1:5.27+2.51

T2: 5.34+2.64

ICC=0.878, (p<0.001)

T1: 6.55+2.79

T2: 6.39+2.85

ICC=0.843, (p<0.001)

T1: 4.34+2.72

T2:4.28+2.61

ICC=0.980, (p<0.001)
T1:5.50+2.48

T2:5.60+2.58

ICC=0.976, (p<0.001)
T1:6.83+2.63

T2: 6.72+2.72

ICC=0.932, (p<0.001)

T1: 4.50+2.74

T2: 4.23+2.48

K=1.0 (p<0.001)

T1+ T2: Yes: 18 (46.2%);

T1+ T2 No: 21 (53.8%); n =39 (na=1)
K=1.0 (p<0.001)

T1+ T2: better: 12 (70.6%)

T1+ T2 worse: 5 (29.4%); n=17 (na=1)
ICC=0.910, (p<0.001); n=11 (na=1)
ICC=1.0, (p<0.001)

T1+T2: 50.0+17.85; n=9 (na=3)

12A Dynamic Pruritus Score (DPS)- temporal: If yes, for how long (several minutes; several hours; several days) K=1.0, (p<0.001)

T1+ T2: minutes: 1/12 (8.3%)
T1+ T2 hours: 6/12 (50.0%)
T1+ T2 days: 5/12 (41.7%); n=12

T1: time-point 1; T2: time-point 2 after 60 min; K: kappa coefficient; ICC: intraclass correlation coefficient.

A significant association was found between the
mean VAS of the past 24 h and DPS-Score II (item 10,
improved vs. worsened) and between the original DPS
and DPS-Score II: if the pruritus had improved, the
mean VAS of the past 24 h was 3.36 points lower and
the original DPS was 29.61 points higher than in the
group in which the pruritus had worsened (p=0.024;
p=0.002). Strong correlations were found between the
mean VAS-score of the past 24 h and item 10 (difference:
3.36 points, p=0.024) and item 12 (r=-0.734, p=0.004),
respectively, as well as between the mean NRS-score of
the past 24 h and item 11b (r=-0.755, p=0.012). The ori-
ginal DPS also correlated with item 10 (difference: 29.61
points, p=0.002) and item 11b (r=0.796, p=0.006).
Between the remaining routine parameters and items 9 to
12, again, only low correlation coefficients were found.

PRURITOOLS feasibility

All but one patient (n=39, 97.5%) felt sufficiently in-
formed about the purpose of PRURITOOLS. Ninety-five
percent of patients (n=38) thought that the individual
questions were phrased clearly. In mean, it took them
7.51+5.82 min to complete the questionnaire (Table VIII).

www.medicaljournals.se/acta

Eight subjects (20%) felt that important aspects were
not expressed. Specifically, they felt that PRURITOOLS
does not address the psychological welfare of the patient,
and that the time-frame in which pruritus is evaluated
via the questionnaire is too short (just covering the past
24 h). On the other hand, 22.5% (n=9) of the subjects
thought the questionnaire was too long and 20% (n=28)
felt that they had to put too much effort into answering
the questions. The majority of subjects (n=27, 70%)
had no difficulty in finding answers for the questions.
Those who did (=8, 20%), found items 11 and 12 to
be most difficult. Twenty-seven subjects (67.5%) stated
that they would participate in a clinical trial including
PRURITOOLS. Overall, 33 subjects (82.5%) felt that
PRURITOOLS is an appropriate tool to measure CP.

DISCUSSION

The proper validation of health measurement instru-
ments for the use in routine care and clinical trials is a
prerequisite for data interpretation and the establishment
of international standards (19). There is still a lack of
consensus on the optimal assessment of CP, including the
recall period of the pruritus intensity scales VAS, NRS
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Table VI. Convergent validity (PRURITOOLS item 2 to 8 vs. routine VAS, NRS, original DPS, DLQI, ItchyQolL and HADS)
Routine questionnaires Item 2a Item 2b Item 2c Item 3 Item 4 Item 5 Item 6 Item 7 Item 8
VAS average past 24 h 0.742%*x1  ,534%1 0.466*! 0.838**x!  (0.666%*! 0.653%x! 0.828**x1  ,714%*1 0.698%x1
0.000? 0.0012 0.003? 0.000? 0.000? 0.0002 0.000? 0.0002 0.000%
403 383 383 403 403 403 403 40° 40°
NRS average past 24 h 0.868**x!1  0.457%! 0.401%! 0.937*xx1 0 712%*! 0.711%x! 0.919%xx1 0 787%*! 0.630%*x!
0.000? 0.003? 0.013? 0.000? 0.000? 0.000? 0.000? 0.000% 0.000%
403 393 383 393 393 403 403 40° 40°
VRS average past 24 h 0.772%x1 0.374! 0.413%! 0.797%x1 0.731%*1 0.717%x! 0.760%*1 0.778%*1 0.712%x!
0.0002 0.0212 0.0112 0.000? 0.000? 0.000? 0.000? 0.000? 0.000°
393 383 373 383 383 393 393 39° 39°
Original Dynamic Pruritus Score -0.2641 -0.233! -0.189¢ -0.373% -0.387¢ -0.506%* -0.403*1 -0.379% -0.422%*
0.1152 0.1722 0.2772 0.0252 0.0202 0.0012 0.0132 0.0212 0.0092
373 36° 353 363 36° 373 373 37° 373
DLQI Score 0.357¢ 0.351% 0.366* 0.438%1 0.619%*1 0.440%1 0.372% 0.573%1 0.350!
0.0242 0.0292 0.024% 0.0052 0.000? 0.0052 0.0182 0.0002 0.0272
403 393 383 393 393 403 403 40° 40°
ItchyQoL Score 0.373* 0.342% 0.273% 0.411%* 0.513%! 0.398* 0.381% 0.509%* 0.410%*
0.0182 0.033? 0.0972 0.009? 0.0012 0.0112 0.0152 0.0012 0.0092
403 39° 383 393 39° 403 403 40° 40°
ItchyQoL Subscore Symptom 0.421%! 0.510%! 0.380! 0.485*! 0.554*! 0.357¢ 0.448*! 0.498*! 0.359!
0.0072 0.0012 0.0192 0.0022 0.0002 0.0242 0.0042 0.0012 0.0232
403 39° 383 393 39° 403 403 40° 40°
ItchyQoL Subscore Function 0.276* 0.374' 0.275* 0.324% 0.452%1 0.285* 0.263% 0.399! 0.293!
0.0842 0.019? 0.0952 0.0442 0.0042 0.0752 0.1012 0.0112 0.0662
403 393 383 393 393 403 403 40° 40°
ItchyQoL Subscore Emotion 0.348! 0.119¢ 0.156! 0.386* 0.373% 0.436%* 0.410%* 0.498*1 0.479%*
0.0282 0.4712 0.3502 0.0152 0.0202 0.0052 0.0092 0.0012 0.0022
403 393 383 393 39° 403 403 40° 40°
HADS-A -0.1111 -0.153% 0.046*! -0.107% -0.047*! 0.027¢ -0.088***!  _0,035! 0.036!
0.4952 0.3532 0.7852 0.5162 0.7752 0.8672 0.5902 0.8322 0.8232
403 39° 383 393 393 403 403 40° 40°
HADS-D -0.038* 0.146' 0.130* -0.027* 0.078**x1  0,192! 0.035% 0.078**x1 0,162}
0.8212 0.374? 0.436° 0.8732 0.6402 0.2422 0.8342 0.6362 0.3242
393 393 383 383 383 393 393 39° 39

LCorrelation coefficient (Spearman Rho), 2Significance (2-sided), 3n.

*0.40-0.59 medium correlation, ** 0.60-0.79 strong correlation, *** 0.80-1.00 very strong correlation.
VRS: verbal rating scale; VAS: visual analogue scale; NRS: numerical rating scale; DPS: Dynamic Pruritus Score; DLQI: Dermatology Life Quality Index; HADS: Hospital

Anxiety and Depression Scale.

and VRS. Several approaches have been tried in the past
in randomized controlled trials, such as recall periods of
“justnow”, 24 h, 3, 5 or 7 days or the calculation of means
of single assessments over 3—7 days: the interpretation of
the data is difficult, as patients give a number for a certain
period of time without providing details on fluctuations
in pruritus intensity, quality or localization. To minimize
potential fluctuations, we selected a recall period of 24 h
for PRURITOOLS. This allows a once-daily assessment
and potentially enhances the compliance in clinical trials
compared with a 12-h recall period necessitating twice
daily assessment. Here we could show that a 24-h as-
sessment produces reliable data. Most of the patients felt
that the time-frame in which the pruritus was evaluated
was adequate. The test—retest reliability testing provided
excellent results, with ICCs between 0.84 and 1.0. The
time between tests (60 min) was selected to reduce the
risk of distractions by the natural fluctuation of itch and
by the possible doctors’ visit in between the tests. On
the other hand, it cannot be excluded that some patients
might remember their first answers, resulting in a high
test-retest reliability. Convergent validity tests showed
strong to very strong correlations between the pruritus
intensity scales (up to 0.937), confirming the compara-
bility of the scales used. The population included in this
study was already familiar with these tools in general, as

we regularly use them in our pruritus centre (20). Thus,
there were few missing data, a quick response time and
very good feasibility responses, including the question
on the face validity. However, importantly, prior to the
first use of such instruments, patients with CP need to
be familiarized with the tools (14, 15). While explaining
the written instructions of the instruments, it is important
that physicians and/or study nurses avoid their own in-
terpretation, such as, for example, “a value of 3 is like
a mosquito bite” as this may produce considerable bias.

For the convergent validation of PRURITOOLS, pru-
ritus intensity instruments as used in our routine care and
according to a previous tool validation (14), but also addi-
tional well-established tools, such as the DLQI, ItchyQoL
and HADS questionnaire were analysed. The results of
the convergent validation analysis solidified the high
validity of PRURITOOLS. Interestingly, VAS worst, but
also to a slightly lesser degree NRS worst, showed the
highest correlations with convergent variables compared
with the average or current itch intensity. These results
may be a first hint for a superior association of VAS worst
and NRS worst in regard to correlations with quality of
life questionnaires compared with the means of VAS
and NRS. However, studies with larger collectives are
necessary in order to prevent over-interpretation of our
results. There was no significant correlation with one
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Table VII. Convergent validity (PRURITOOLS Item 9-12 vs. routine VAS, NRS, original DPS, DLQI, ItchyQoL, HADS)

Routine questionnaire

Item 9

Item 10

Item 11b

Item 12

Mean VAS past 24 h

Mean NRS past 24 h

Mean VRS past 24 h

Original Dynamic Pruritus Score

DLQI

ItchyQoL

ItchyQoL Symptom

ItchyQoL Function

ItchyQoL Emotion

HADS-A

HADS-D

Yes: 5.78 + 2.86
No: 5.14+2.56
Difference: 0.64
p=0.446

Yes: 5.72+5.50
No: 5.57+2.54
Difference: 0.15
p=0.783

Yes: 1.82+0.88
No: 1.81+0.75
Difference: 0.01
p=0.996

Yes: 7.61+72.11
No: -1.10+23.46
Difference: 8.71

p=0.113

Yes: 13.5+£8.58
No: 8.86+6.37
Difference: 4.64
p=0.106

Yes: 3.27+0.63
No: 2.74+0.82
Difference: 0.53
p=0.054

Yes: 3.47+0.77
No: 2.90+0.96
Difference: 0.57
p=0.084

Yes: 3.2+0.97
No: 2.76+£1.02
Difference: 0.58
p=0.116

Yes: 3.12+0.66
No: 2.61+0.9
Difference: 0.51
p=0.074

Yes: 8.56+3.84
No: 7.19+3.83

Difference: 1.37
p=0.264

Yes: 6.78+3.95
No: 6.3+5.02
Difference: 0.48
p=0.518

Better: 4.54+2.46
Worse: 7.9£1.85
Difference: 3.36
p=0.024

Better: 5+£2.52
Worse: 6.6+ 1.95
Difference: 1.6
p=0.190

Better: 1.50+0.80
Worse: 2.50+0.58
Difference: 1.0

Better: 4.83+25.61

Worse: -84.44+13.655

Difference: 29.61
p=0.002

Better: 11.5+9.47
Worse: 18.0+5.33
Difference: 6.5
p=0.139

Better: 3.2+0.66
Worse: 3.54+0.63
Difference: 0.37
p=0.245

Better: 3.39+0.86
Worse: 3.66+0.66
Difference: 0.27
p=0.49

Better: 3.14+1.03
Worse: 3.86+0.72
Difference: 0.72
p=0.224

Better: 2.99+0.73
Worse: 3.32+0.50
Difference: 0.33
p=0.559

Better: 8.83+4.61
Worse: 7.60+1.52
Difference: 1.23
p=0.339

Better: 6.25+3.27
Worse: 8.4+4.83
Difference: 2.15
p=0.34

Mean: 4.4£2.97

Mean improvement:

p=0.06
r=-0.612

Mean: 4.70+£2.830

Mean improvement:

p=0.012
r=-0.755

Mean: 1.85+0.81

Mean improvement:

p=0.001
r=-0.864

Mean: 46.91+49.77
Mean improvement:

p=0.006
r=0.796

Mean: 11.40+9.49

Mean improvement:

p=0.987
r=0.006

Mean: 3.15+0.66

Mean improvement:

p=0.649
r=-0.165

Mean: 3.22+0.80

Mean improvement:

p=0.890
r=-0.050

Mean: 3.06+1.1

Mean improvement:

p=0.629
r=0.175

Mean: 3.11+0.88

Mean improvement:

p=0.079
r=-0.579

Mean: 3.40+4.79

Mean improvement:

p=0.821
r=0.083

Mean: 6.50+4.09

Mean improvement:

p=0.469
r=0.259

45.00+23.09

45.00+£23.09

45.00+£23.09

45.00+23.09

45.00+23.09

45.00+23.09

45.00+£23.09

45.00+£23.09

45.00+23.09

45.00+23.09

45.00+£23.09

Minutes: 7.7+£0
Hours: 5.75+1.54
Days: 2.75+1.92
p=0.004
r=-0.734
Minutes: 8.00+0
Hours: 6.33£1.63
Days: 3.17+1.83
p=0.002
r=-0.784

Mean improvement:
Hours: 7.5+3.54
Days: 12.25+7.14
p=0.058
r=-0.537
Minutes: 1.23+0
Hours: 58.02+20.60
Days: 55.35+25.09
p=0.674

r=0.129

Minutes: 10.0+0
Hours: 11.17+9.87
Days: 11.00+10.37
p=0.803

r=-0.77

Minutes: 3.8+£0
Hours: 3.02£0.57
Days: 3.08+0.79
p=0.690
r=-0.122
Minutes: 4.5+0
Hours: 3.2+£0.76
Days: 3.23+0.96
p=0.438
r=-0.236
Minutes: 3.6+0
Hours: 2.85+0.98
Days: 3.27+1.13
p=0.827

r=0.067

Minutes: 3.4+0
Hours:3.02+0.47
Days: 2.77+1.00
p=0.561
r=-0.178
Minutes: 8.0£0
Hours: 8.17+4.36
Days: 8.67+5.82
p=0.803

r=0.077

Minutes: 6.0£0
Hours: 4.67+£2.34
Days: 7.17+4.96
p=0.506

r=0.203

VRS: verbal rating scale; VAS: visual analog scale; NRS: numerical rating scale; DPS: Dynamic Pruritus Score; DLQIL: Dermatology Life Quality Index; HADS: Hospital

Anxiety and Depression Scale.

Table VIII. PRURITOOLS feasibility evaluation among subjects

Yes No

Item n (%) n (%)
1. Did you feel sufficiently informed about the purpose of PRURITOOLS questionnaire? 39 (97.5) 1(2.5)
2. Were the instructions about how to fill in the questionnaire clear? 40 (100) 0 (0)
3. Were the individual questions phrased clearly? 38 (95) 1(2.5), na=1
4. Do you have the feeling that important aspects were not addressed? 8 (20) 30 (75), na=2
5. Did the questionnaire seem too long? 9 (22.5) 31 (77.5)
6. Were there any questions where you had difficulties choosing an answer? 8 (20) 28 (70), na=4
7. If yes, which question(s)? (11 answers total, with 3 multiple answers)

Q4 2(5)

Q7 1(2.5)

Q9 1(2.5)

Q10 1(2.5)

Qi1 3(7.5)

Q12 3(7.5)
8. How long did it take you approximately to fill out the questionnaire? 7.51+5.82 min; na=1
9. Would you participate in a clinical evaluation that uses PRURITOOLS? 27 (67.5) 12 (30), na=1
9a. If no: Is it too much investment for you to answer the questions? 8 (67) 4 (33)
10. Do you think PRURITOOLS is an appropriate tool to measure pruritus? (face validity) 33 (82.5) 5(12.5), na=2

na: not answered.
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of the HADS subscales. An explanation could be that
the subscores for HADS were slightly low in this study
group, so that the intensity of pruritus has no negative
impact on the HADS scores.

The original DPS was developed as an instrument to
assess the patient’s impression of change of pruritus in a
certain period (17). The original version showed moderate
correlations with PRURITOOLS pruritus intensity scales
reflecting a different construct (change of pruritus vs.
current pruritus intensity). The novel DPS was basically
broken down into 3 questions (items 9—11a). Due to its
pyramid structure of subsequent questions, the modified
DPS was challenging to compare with established para-
meters of existing questionnaires and scales. However,
the data obtained in this study suggest a good separation
between these patients who had an improvement in the in-
tensity of pruritus and those whose pruritus had worsened.

Good correlations with significant separation between
the answers for the pruritus intensity scales. In addition,
the original and modified DPS showed good correlations,
encouraging further research and the use of the novel
DPS instrument on mobile applications for which it
was developed. In another project, we already used the
modified DPS on the ItchApp® for Android smartpho-
nes (18). In the future, the DPS could be an interesting
instrument that allows the definition and validation of
responder populations in clinical trials.

Conclusion

The PRURITOOLS has been designed as a collection of
validated instruments with the same recall timescale of
24 h for assessment of CP of any origin. Validation data
suggested a superiority of VAS worst and NRS worst over
the mean VAS/NRS tools. PRURITOOLS will serve for
instrument selection in routine care and endpoint selec-
tion in clinical trials, but might also be used as a whole
in patients to obtain a comprehensive overview on the
pruritus level. In order to test the sensitivity in the future,
PRURITOOLS must be tested before and after treatment.
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