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Chronic pruritus is associated with sleep disturbance and 
negatively impacts on patients’ quality of life (QoL) (1). 
Pruritus is often worse in the evening (2), and the severity 
of nocturnal pruritus (NP) correlates significantly with 
the severity of sleep disturbance (3). NP is present in 
numerous pruritic conditions, including atopic dermatitis 
(AD), psoriasis, and prurigo nodularis (PN) (3). However, 
there are conflicting reports on the impact of pruritus on 
sleep in patients with PN (4–7). A prospective case-control 
study of patients with endogenous eczema, with (n = 36) 
and without (n = 47) prurigo nodules, found no significant 
difference in the degree each group scratched at night 
(8); however, the impact of scratching on sleep was not 
reported directly, as it was combined with the impact on 
eating and sleep. 

The aim of the current study was to determine the 
impact of itch, specifically NP, on sleep in patients with 
PN, compared with another severely itchy dermatosis 
with well-established sleep abnormalities, AD. Validated 
questionnaires were used to explore itch timing, frequency, 
and sleep disturbance over multiple time-points (9, 10).

MATERIALS AND METHODS

Data obtained from an itch questionnaire bank that has enrolled 
subjects since April 2015 (3) were analysed. All participants 
completed validated questionnaires (9, 10), as outlined in a pre-
vious report (3). All participants were examined and diagnosed 
by an attending dermatologist. Briefly, overall severity of itch was 
quantified using an 11-point numerical rating scale (NRS), itch 
characteristics were measured on a scale from 0 to 4 (0 = not at 
all, 1 = minimal, 2 = mild, 3 = moderate, 4 = great), and ItchyQol 
items were measured on a scale from 0 to 5 (1 = never, 2 = rarely, 
3 = sometimes, 4 = often, 5 = all the time) (10).

All data were analysed using the licensed statistical package JMP 
Pro (version 15.0, SAS Institute Inc. 2019) with significance set at 
p < 0.05. Descriptive statistics for quantitative variables are repor-

ted as mean ± standard deviation (SD), median and range values. 
Qualitative variables are reported as percentages. Differences in 
quantitative outcomes were assessed using non-parametric tests, 
as normality and homogeneity assumptions were not satisfied. 
Correlations were assessed using the non-parametric measure 
Spearman’s rank correlation.

RESULTS

Overall, 39 patients with PN (29 females; 74.4%) and 
81 with AD (48 females; 59.3%) completed the ques-
tionnaires, with a mean ± SD age for patients with PN of 
62.8 ± 11.8 years, and for patients with AD 44.2 ± 19.6 
years. Additional demographic data are shown in Table 
SI1. Pruritus history (mean ± SD) of patients with PN 
(8.75 ± 8.9 years) and AD (13.8 ± 16.6 years) was not 
significantly different, nor was the current severity of 
pruritus (7.7 ± 2.3 vs 7.2 ± 2.5, respectively). Ratings for 
evening pruritus and NP were not significantly different 
between patients with PN and AD, and pruritus usually 
occurred most of the time to constantly for both groups 
(Fig. 1C, Table SII1). Further comparison of patients with 
PN and AD pruritus characteristics, timing, frequency, 
severity over different recall periods, severity of sleep 
disturbance, and other qualitative sleep-related variables, 
were not significantly different (Table SII1). The majo-
rity of patients with PN (n = 24; 61.5%) and AD (n = 48; 
64.0%) reported that pruritus disturbed sleep to a great 
extent (Fig. 1A and B). 

For patients with PN, evening pruritus and NP sig-
nificantly correlated with sleep disturbance (rs = 0.32, 
p = 0.0449; rs = 0.33, p = 0.0439) and, specifically, sleep 
disturbance in the past week (rs = 0.46, p = 0.0031; 
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Fig. 1. Impact of itch on sleep disturbance in patients with prurigo nodularis (PN) and atopic dermatitis (AD). (A) Sleep disturbance reported 
by patients with PN. (B) Sleep disturbance reported by patients with AD. (C) Presence of pruritus over time; frequency defined as 0 (never), 1 (rarely), 
2 (sometimes), 3 (most of the time), or 4 (constantly).
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rs = 0.58, p = 0.0001). However, qualitative pruritus-related 
factors, including “tiresome” and “tiring”, did not cor-
relate with sleep disturbance (Table SIII1). NP correlated 
significantly with the pruritus-related factor “tiresome” 
(rs = 0.37, p = 0.0252). “Depression/sadness” and “anger/
irritability” did not significantly correlate with NP or sleep 
disturbance. Other correlations are shown in Table SIII1. 

DISCUSSION

A recent systematic review, summarizing all PN studies 
prior to 12 May 2019 investigating sleep disturbance, 
found very little evidence on the effect of PN pruritus on 
sleep (11). In fact, there are conflicting reports on how the 
severity of pruritus impacts on sleep quality (4–7). One of 
the largest studies, comprising 39 patients with PN and 39 
healthy controls, found that there was no significant cor-
relation between severity of pruritus and sleep quality (5). 
Furthermore, a pan-European multicentre cross-sectional 
study reported that only 4% of those surveyed (n = 304) 
regarded sleep disturbance as their greatest burden; howe-
ver, sleep was affected in 66.5% of patients (sometimes, 
often, or always; (n = 405) (12).

More recently, studies have measured the effect PN 
treatments have on improving sleep disturbance. A retro-
spective analysis of patients with PN-like phenotype in 
AD (n = 11) found, through measuring the quality of sleep 
using the Non-Restorative Sleep Scale (NRSS), that dupi-
lumab improved sleep quality (13). A larger retrospective 
study of 27 patients with chronic nodular prurigo found 
that dupilumab improved NRS values for sleeplessness 
as early as 4 weeks after the start of treatment, and sleep 
continued to improve through 36 weeks (14). A well-
designed 12-week randomized controlled trial (RCT) 
of nemolizumab involving 70 patients also used a NRS 
(values from 0 to 10) and found numerical improvements 
in sleep quality starting at week 1 after the first treatment 
and at week 4 (15). 

The current study shows that sleep disturbance occurs 
in a large proportion of patients with PN, with the majority 
reporting sleep to be disturbed to a great extent (Fig. 1A). 
In addition, sleep disturbance correlates significantly with 
pruritus timing in the evening and night (Table SIII1). It is 
notable that, by reporting the frequency at which patients 
with PN have disturbed sleep over multiple recall periods, 
e.g. historical and over the past week, variations can be seen 
in related factors (Tables SII and SIII1), including how the 
severity of historical sleep disturbance correlated signifi-
cantly with severity of pruritus in the past 6 weeks and 1 
year, but not the severity of current pruritus, while sleep 
disturbance in the last week showed significant correlation 
for all recall periods of pruritus severity rating (Table SIII1). 
This study provides further analysis of the impact of itch, 
and how sleep disturbance in patients with PN is present 
and correlates with pruritus in the evening and night.  

When comparing sleep measures in patients with PN 
and AD, they were not significantly different, indicating 

that both populations experience NP and sleep disturbance 
to a similar degree (Fig. 1 and Table SII1). However, com-
pared with patients with AD, little is known about sleep 
disturbances and related impacts in patients with PN, and 
multiple gaps remain with respect to the measurement of 
severity of PN pruritus and related sleep impairment, sex 
differences, as well as the influence cross-cultural factors 
have on these measures. 

The current study included fewer patients with PN 
than with AD, and the mean age was significantly higher 
for patients with PN than for patients with AD, which 
could affect the comparative analysis. Further limitations 
include the difficulty encountered with studies of sleep 
disturbance, and how recall bias is present when collecting 
subjective patient-reported outcomes. Discrepancies bet-
ween subjective data and objective sleep quality/quantity 
data need to be considered. 

Future research, that investigates multiple recall peri-
ods, severity scores, sex differences and cross-cultural fac-
tors in comparison with objective sleep data, is necessary 
to further develop our understanding of sleep disturbance 
in PN, and to improve the assessment techniques used to 
define pruritus, sleep disturbance and related impacts in 
patients with PN.

In conclusion, this study demonstrates that PN has a 
significant effect on sleep and that evening pruritus and 
NP have a major impact on sleep in patients with PN.
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