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Prurigo nodularis (PN) shows the highest scores for
itch intensity and frequency in dermatologic conditions
(1). Scratching of the skin, as a response to the itch, is
rewarding in the short term but may perpetuate the skin
condition in the long run (2).

A significant amount of research is currently focused
on developing new pharmaceutical treatments. Although
preliminary studies are showing promising results, there
remains a group of patients with persistent symptoms and
scratching behaviour despite adequate treatment. Therefore
it is crucial not to overlook or underestimate the added va-
lue of psychological interventions targeting scratching be-
haviour, which have shown substantial alleviation in both
itching intensity and scratching (3). These interventions
encompass self-control techniques, habit reversal, and self-
monitoring of habitual behaviour, common components
of effective cognitive-behavioural treatments, resulting in
reduced frequency of the behaviour (4).

Recently, a novel type of psychological intervention, the
Eye Movement Desensitization Protocol for Urge (EMD-
U) (5), has proved effective in reducing the scratching
behaviour of patients with atopic dermatitis (6).

Parallel to the itch—scratch cycle in atopic dermatitis,
the scratching behaviour in patients with PN also de-
teriorates the skin condition. The hypothesis is that the
rewarding impact of scratching exerts even more influence
in patients with PN. Therefore, we aimed to investigate
the effect of EMD-U in reducing the daytime scratching
behaviour of patients with PN, additional to the standard
dermatological treatment.

MATERIALS AND METHODS

Participants

Included were adult patients with a clinical diagnosis of prurigo
nodularis (PN) with stable disease activity, who exhibit significant
and persistent scratching behaviour and are motivated to actively
engage in treatment. Patients were not allowed to change medica-
tions during the study period. If this proved necessary, the patient
would be considered a dropout. The study was approved by the
medical scientific research Ethical Committee of the Erasmus
University Medical Center (reference number MEC-2023-0009).

Study design and intervention

Similar to the study in atopic dermatitis (AD) patients, the current
pilot study applies a multiple baseline across subjects design (6,7).
The study duration for all patients was 8 weeks, and consisted of 2
phases: baseline (pre-treatment) and post-treatment (Fig. S1). All

patients started and ended with the registration of the scratching
behaviour on the exact same day. Patients were randomly assigned
to 1 of 5 weekdays in 1 of the 4 possible starting weeks (weeks
3 to 6), to start the intervention (8). In this way, the moment at
which a patient starts the intervention is controlled and within- and
between-subject comparisons can be made. Within 3 days after
each session, patients were called by the psychologist.

Baseline. At the start of the study, patients were instructed regar-
ding the registration of scratching behaviour, the TO questionnaires
were administered, and the disease activity was evaluated by a
dermatologist. Patients had the mobile phone application for the
registration of scratching behaviouur installed on their devices.
During the baseline period, patients did not yet receive treatment,
but only registered their scratching behaviour.
Intervention and post-treatment. The intervention consisted of 2
EMD-U sessions of maximum 90 min in 2 consecutive weeks.
In EMD-U, only the desensitization part of the full EMDR (Eye
Movement Desensitization and Reprocessing) procedure is app-
lied. The goal of desensitization is to “fade out” or “lose appetite”
for the desired behaviour, in this case scratching (9). Patients are
allowed to scratch in their imagination. At the same time, a dist-
racting stimulus is presented. In addition, homework assignments
and self-registration of the scratching behaviour are essential
components of the treatment. As a homework assignment straight
after the first session, patients were instructed and encouraged to
practise the same intervention at home whenever they felt the urge
to scratch. A detailed description of the protocol can be found in
the previous article involving AD patients (6).

Measures

During the full 8 weeks, patients registered the frequency of their
actual scratching behaviour. The registration was recorded on a
mobile phone application designed for this study. In addition, mul-
tiple standardized measures were applied at the start and end of the
study. Disease activity was measured with the Investigator Global
Assessment (IGA) for stage of chronic nodular prurigo (CNPG)
and signs of activity in chronic prurigo (10). Moreover, 2 quality-
of-life measures were used: the SKINDEX-17, a dermatology-
specific health-related quality of life (HRQOL) instrument (11);
and the EQ-5D-5L, a generic QoL outcome measure (12). Finally,
self-control (the Self-Control Cognition Questionnaire (in Dutch:
Zelfcontrole Cognitie Vragenlijst [ZCCL] (13)) and sleep quality
(the Pittsburgh Sleep Quality Index (PSQI) (14)) were queried.

Statistical analysis

Registration data of scratching behaviour was analysed using the
web application Shiny SCDA (Single-Case Data Analysis; https://
ppw.kuleuven.be/mesrg/software-and-apps/shiny-scda) (8,15).
The nonoverlap of all pairs (NAP) effect size, an index of overlap
of data between 2 phases in single-case research, is calculated
using an expected decrease in scratching behaviour (16).

Standardized measures were presented as descriptives, given
the small sample size in this multiple baseline study.
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RESULTS

Five patients with prurigo nodularis completed the 8-week
study period (mean age 61.8 years [SD 15.2]), 4 female).
Patients 1, 2, and 6 used class 3 or 4 topical steroids with
emollients. Patient 4 used narrowband UVB and patient
5 methotrexate 15 mg/week. There was no change in tre-
atment during the study and patients showed insufficient
improvement on standard dermatological treatment. One
patient dropped out during the baseline phase as they
experienced a sudden decrease in skin complaints and no
longer considered the intervention necessary.

The course of the scratching behaviour of individual
patients is shown in Fig. 1. The end of the baseline (A)
and therefore the start of treatment (B) is indicated by the
vertical dotted line. Except for patient 1, all other plots
show a decrease in scratching behaviour over time. The
horizontal dotted lines in Fig. 1 represent the average
scratching frequency pre- and post-intervention.

ANAP (non-overlap of all pairs) effect size of 0.75 was
found, indicating a moderate treatment effect.

The exploratory analysis of disease activity, self-
control, quality of life, and sleep quality are indicated in
Table SI.

DISCUSSION

This multiple baseline study is the first to investigate the
effect of the EMD-U in PN patients. The results show a
moderate effect of the treatment on reducing scratching
behaviour in addition to standard dermatological treat-
ment. This effect is almost identical to the effect found
in patients with AD (6). Again, an important observa-
tion is the improvement in scratching behaviour prior to
the intervention. This occurrence has been documented
in numerous pharmacological and behavioural studies
before, yet its implications and even more intriguingly,
how we can leverage it to our benefit in daily practice,
must be the subject of further research (17). Improvement
in health prior to the intervention could be attributed to
factors such as self-monitoring and anticipatory effects
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Fig. 1. Scratching behavior of individual patients over time for the baseline (A) and intervention (B) phase.
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(e.g. the optimistic expectations patients hold regarding
the therapy).

Results of the EMD-U procedure both for PN and AD
patients show promising evidence supporting the efficacy
of this new method. In addition to a reduction in scratching
frequency, improvements are observed in disease activity
and self-control. Notably, there appears to be a positive
impact on dermatology-specific quality of life as well. Ne-
vertheless, further extensive research with a larger sample
size is necessary to determine whether this intervention is
a suitable method of enhancing the (dermatology-specific)
quality of life for individuals experiencing frequent scrat-
ching behaviour. Moreover, in the current study we one
used self-report data of scratching behaviour. Integrating
actigraphs or similar tools could address this limitation,
yet accurately capturing daytime scratching remains chal-
lenging due to difficulties in distinguishing it from other
movements like playing the piano (18). Therefore, while
alternative measurement methods offer potential solutions,
they also pose their own challenges.

In conclusion, while considerable efforts and resources
are mostly directed toward the development of pharma-
ceutical treatments for this impactful disease, it is impe-
rative not to underestimate the contribution of additional
psychological interventions addressing scratching beha-
viour. Although many patients benefit from pharmaco-
logical therapy, this unfortunately is not true for all. For
these individuals, additional psychological interventions
like EMD-U may play an important role in enhancing
treatment effects. As we navigate the path to more effec-
tive solutions, a holistic approach that incorporates both
pharmacological and psychological perspectives holds the
key to cost-effective and enduring relief for those affected.

The authors have no conflicts of interest to declare.
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