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Abstract
Background: The ageing skin is more susceptible to pruritic dermatoses, which are associated with adverse
psychosocial effects and reduced quality of life among older adults. This cross-sectional study aimed to identify the
burden of pruritus and factors associated with its presence and severity among older adults recruited to the
Malaysian Elders Longitudinal Research study.
Methods: Seven hundred seventy individuals aged 55 years (lower age limit) and above were interviewed as to
whether they experienced pruritus during the preceding week and the locations involved if present. The
association between generalised pruritus, sleep quality, and major systemic risk factors were explored.
Results: 5.97% of respondents reported generalised pruritus. Generalised pruritus was associated with poorer sleep
quality, with Pittsburgh Sleep Quality Index score above 6. Mean haemoglobin level was lower in subjects with
generalised pruritus (13.14 g/dL) but there was no significant difference in the frequency of generalised pruritus and
severe generalized pruritus between subjects with clinically defined anaemia. Also, there were no significant
associations between other major systemic risk factors and generalised pruritus in this population-based study.
There was no association between generalised pruritus with depression, anxiety or stress.
Conclusion: The negative effect of pruritus on sleep quality suggests a possible deleterious effect of pruritus on health
and quality of life. Further prospective research on the longer-term effects of pruritus on health status is now warranted.
(222 words)
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Background
In 2015, there were 2.8 million individuals aged 60 years
and over in Malaysia, which comprises over 9% of its
total population of 31 million [1]. Therefore, Malaysia is
expected to achieve the status of an ageing nation status
by 2035 when senior citizens make up 15% or 5.6 million of its population [2]. Older patients represent a
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unique population group with regards to skin disorders.
Among individuals within the older age group, symptoms of pruritus may represent systemic disease and require a comprehensive clinical approach. Furthermore,
the presence of chronic pruritus is often associated with
long-term discomfort adversely affects the quality of life
and psychological well-being [3, 4].
The International Forum for the Study of Itch (IFSI)
classification categorises itchiness into three groups,
namely: pruritus on the diseased skin (group I), nondiseased skin (group II) and secondary lesions due to
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pruritus (group III). Underlying diseases are classified
into dermatological, systemic, neurological, psychogenic,
mixed, and other causes [5]. Skin ageing increases the
susceptibility to pruritic dermatoses [6]. The reduction
in skin cell turnover and barrier function together with
lifestyle factors such as sleep quality, stress, and diet are
the factors associated with skin ageing [7].
Pruritus, or itch, is a common symptom or presentation in many systemic, dermatological, or psychological
disorder. Any tissue damage or inflammation can lead to
localised or generalised pruritus and pruritus can be defined as the sensation that can be relieved by scratching
of the skin [8]. Published data on the prevalence of pruritus and factors associated with itch among older populations remain limited. Much of previous data focused
on institutionalised residents and patients attending geriatric outpatient clinics rather than community-dwelling
adults [9–11]. An understanding of the magnitude of the
problem, associated risk factors, and possible impact on
the general population will aid in resource planning as
well as inform clinical practice. We, therefore, determined the burden of generalised pruritus as well as factors associated with its presence and severity among the
community-dwelling older population.

Methods
This study utilized data from the first and second waves
of the Malaysian Elders Longitudinal (MELoR) study.
The measurement of pruritus, psychological status, sleep
quality and self-rated health are described below.

Sample population

The MELoR study is a cohort study comprising of
community-dwelling older adults aged 55 years or over
at the time of recruitment between 2012 and 2015. Participants, in the first wave study, were selected through
simple random sampling stratified by age and ethnicity
from the electoral rolls of the parliamentary constituencies of Petaling Jaya North, Petaling Jaya South, and Pantai Valley. This study recruited 1623 participants from
the community. Two hundred seventy-four with incomplete data were excluded and the remaining 1349 participants were included for follow-up. However, 45 died and
534 were unable to follow up due to insufficient resources, therefore only 770 completed the follow-up assessments in the second wave study. The study methods
have been described in detail elsewhere [12]. This study
was approved by the University of Malaya Medical
Centre Medical Ethics Committee (Ref: 925.4) and complied with the Helsinki Declaration of 1975, revised in
1983. Written informed consent was obtained from all
study participants prior to their inclusion.
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Data collection

First wave data were collected through a detailed homebased computer-aided questionnaire interview followed
by a hospital visit for clinical assessments. Information
on basic demographics, socioeconomic status, living environment, health, psychology, quality of life, function,
social participation, lifestyle and health beliefs were obtained at baseline. Eligible participants were then interviewed again in the second wave between 2015 and
2016. Changes in health, psychological, functional, social,
lifestyle, and quality of life outcomes were measured
using a computerised questionnaire survey in the second
wave, as in the first wave. Second wave data were obtained entirely from a home-based questionnaire survey
administered by the trained researchers.
Changes in health, psychological, functional, social,
lifestyle, and quality of life outcomes were measured
using a computerised questionnaire survey. Psychological symptoms were assessed with the 21-item Depression, Anxiety and Stress Scale (DASS-21), perceived
health status using self-rated health, and sleep quality
suing the Pittsburgh Sleep Quality Index (PSQI). For the
purpose of this study, medical history from both the first
wave and second wave were merged to establish prevalence of each condition at the second wave. Only DASS21 results from the second wave was included in this
analysis.
The DASS-21 consists of seven items each for each
domain of depression, anxiety and stress rated on a
four-point Likert scale, with 0 indicating “did not apply
to me at all”, and 3 indicating “applied to me all the
time”. The sum of scores are calculated for each domain,
and the total score is then multiplied by two. The maximum score for each domain is therefore 42, with 0 indicated absence of any symptoms and 42 indicating
extremely severe symptom. Symptoms of depression,
anxiety, or stress symptoms were considered present for
those with score of 10 or above, 8 and above and 15 and
above for the respective domains [13].
The Pittsburgh Sleep Quality Index was used to assess
the quality and patterns of sleep by evaluating seven
components of sleep. It contains 19 self-rated questions
and 5 questions rated by the bed partner or roommate
(if available). Only self-rated questions are included in
the scoring. The 19 self-rated items are combined to
form seven “component” scores, each of which has a
range of 0–3 points. In all cases, a score of “0” indicates
no difficulty, while a score of “3” indicates severe difficulty. The component scores were summed to produce a
global score ranging from 0 to 21. A score of 5 or higher
indicated poor sleep quality [14].
Self-rated health (SRH) was assessed using the two questions, “Would you say your health is……?” and “In general,
compared to other people your age, would you say your
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health is…….? The possible responses were: “poor”, “fair”,
“good”, “very good” and “excellent”. Response for each
question was then dichotomized to “poor or fair” and
“good, very good or excellent”.
Pruritus
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Table 1 Demographics of the study population
Demographic

Frequency, n (%)

Gender
Male

331 (43.0)

Female

439 (57.0)

Marital status

Participants were asked at the second wave whether they
had experienced pruritus in the preceding week. Those
who responded ‘yes’ to the presence of pruritus in the
preceding week were then asked whether the pruritus
was localised or generalised. They were also asked to
rate the severity of pruritus on a scale on 0–10 using a
numerical rating scale (NRS) which represents a row of
10 rectangles with increasingly heaving shading starting
from no shading for 0–1 and black solid shading from 9
to 10. Numerical numbers from 0 to 10 were also included beneath the margin between each rectangular
box, and at each end. The NRS is a unidimensional scale
which has similarly been validated for measuring the severity of pain, where 0 represents “having no symptoms”
while ten represents “having the worst imaginable symptoms.” For NRS, a score of 0 to 2 represents no or mild
pruritus, a score of 3–6 represents moderate pruritus,
while a score of 7 to 8 and 9 to 10 represents severe and
very severe pruritus, respectively [15]. For chronic pruritus, the NRS, visual analogue scale (VAS) and verbal
rating scale (VRS) have shown high reliability and concurrent validity (r > 0.8; p < 0.01) [16].

69.83 years. This difference was not statistically significant
using the Mann-Whitney U test (p = 0.880). Forty-six subjects (5.97%) reported generalised pruritus, with 45.7%
(n = 21) reporting either severe or very severe pruritus
(Fig. 1).

Statistical analysis

Risk factors for generalised pruritus

Data were analysed using the SPSS version 21.0 (IBM Corporation). Essential characteristics obtained at wave one was
then compared against those with and without pruritus. For
parametric data, the independent t-test was used to compare means while the Mann-Whitney U test was used to
compare medians for non-parametric data. The Pearson
chi-squared test or Fisher’s exact test where necessary were
used to determine possible factors associated with generalised pruritus. All tests were two-tailed with a significance
level of p < 0.05. Potential confounders were adjusted for by
using multivariate logistic regression with stepwise backward method. The fit of the logistic models was assessed on
the basis of the Hosmer-Lemeshow test and p < 0.05 (two
tailed) was considered as statistically significant.

The mean haemoglobin for subjects who reported generalised pruritus was 13.14 g/dL (standard deviation, SD =
1.217) compared to 13.71 g/dL (SD = 1.487) for those
without generalised pruritus (t = − 2.966, mean difference − 5.75, p = 0.005). However, there was no significant
difference in the frequency of genaralized pruritus and
severe generalized pruritus between subjects with clinically defined anemia and those without (p = 0.275 and
p = 0.507, respectively). We did not find any association
between generalised pruritus and other possible risk factors such as chronic kidney disease, thyroid disorders
and liver disease (Table 2). The association between
pruritus and sleep remained significant even after adjustment for haemoglobin. (adjusted OR 0.516, p = 0.049,
95% CI 0.267–0.997). (Table 3).
We categorised respondents according to their ages. For
those aged between 55 and less than 65 years old, 6.5%
(n = 13) reported generalised pruritus while for those aged
between 65 to less than 75 years old, the corresponding
figure was 5.9% (n = 22). Similarly, for those aged between
75 to less than 85 years old, 6.4% (n = 11) had generalised
pruritus. None of the respondents aged 85 years and above
reported similar complaints. Further analysis did not reveal any statistically significant differences between the

Results
Generalised pruritus

Data on the presence or absence of pruritus were available
for 770 subjects interviewed during the second wave. The
demographics of the study population are as shown
(Table 1). The median age was 69.86 years (interquartile
range 64.70 years and 75.20 years). For subjects reporting
generalised pruritus, the median age was 70.81 years while
for those without generalised pruritus, the median age was

Married

545 (70.8)

Widowed

152 (19.7)

Single/never married

50 (6.5)

Divorced/separated

20 (2.6)

Other relationship (i.e. life partner)

1 (0.1)

Unknown

2 (0.3)

Education
Secondary

327 (42.5)

College/university

225 (29.2)

Primary

150 (19.5)

Certificate/skill (post-secondary)

42 (5.5)

No formal education

22 (2.9)

Unknown

4 (0.5)
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Fig. 1 Severity grading of generalised pruritus. The frequency and severity of generalised pruritus among 43 patients who reported
generalised pruritus

different age categories in terms of frequency or severity
of generalised pruritus among the study respondents.
Impact of generalised pruritus

Poor Pittsburgh Sleep Quality Index (PSQI) was associated with generalised pruritus (p = 0.04). However, generalised pruritus was neither associated with general
health nor psychological comorbidities such as depression, anxiety and stress (Table 4).

Discussion
Six percent of our older community dwelling population
aged 55 years and over reported the presence of generalised pruritus over the previous week, of which almost
half described severe or very severe pruritus. The presence of pruritus was associated with lower haemoglobin
levels and reduced sleep in our population.
While increasing age is associated with increased risk
of multiple morbidities such as liver and renal disease
with are in turn associated with itch, the presence of itch
in our general older population was not found to be associated with any specific medical condition. This implies that pruritus in our older population may be
primarily attributed to specific dermatoses, which may
necessitate evaluation by trained physicians in order to
institute appropriate treatment measures to ameliorate
the symptoms. In this study, despite the significant difference in the mean haemoglobin between respondents
who reported generalised pruritus and those who did
not, the difference was too small to draw any clear conclusions in terms of clinical significance. This concurred
with the study done by Yonova et al., where pruritus was
not common among elderly people with anaemia but
there is a possible role of iron deficiency [17]. As iron is
implicated in the key functions of many enzymes, its deficiency may lead to alteration in enzymatic function and

metabolic function with subsequent itching [18]. Cyanocobalamin levels have also been reported to be lower in
patients with generalised pruritus compared to controls
[19]. Hence, further research can be conducted to investigate the role iron deficiency in generalised pruritus in
the elderly population. However, we were unable to
proceed to test subjects for nutritional deficiencies due
to funding issues and this may be an area for potential
future work.
Older individuals with pruritus in our study population
were not more likely to have poorer self-rated health, depression, anxiety and stress [19]. Our findings conflicted
with that of other previous studies which evaluated pruritus in dermatology clinics which reported the presence of
negative psychological sequelae from pruritus associated
with dermatological conditions, such as prurigo nodularis,
atopic dermatitis, and pruritus of unknown origin [4]. In
addition, pruritus has often been cited as a distressing
symptom affecting quality of life among patients with
end-stage renal disease [20]. We can therefore surmise
that although patients with specific dermatological conditions or chronic medical conditions associated with pruritus may experience psychological effects, this does not
apply in the general older population who report the presence of generalised pruritus.
Pruritus, however, is associated with impaired sleep
quality in our study which is consistent with the findings
of previous studies [3]. In the absence of a direct relationship between itch and negative psychological symptoms, the negative effects of reduced sleep resulting
from pruritus remains undefined in this study. Reduced
sleep has been associated with reduced physical activity
and reduced likelihood to go outdoors in a previous
study [21]. The lack of sunlight exposure and physical
exercise then further exacerbates the reduction in sleep
quality. This could be due to the increment of melatonin
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Table 2 Associations between generalised pruritus and selected systemic factors
Total

χ2

p-value

Unadjusted Odds
Ratio (OR)

–

–

–

0.880

0.997

0.961

1.035

14 (30.43%)

317 (43.78%)

331

3.145

0.076

0.562

0.295

1.071

32 (69.57%)

407 (56.22%)

439
1.046

1.084

Yes

0 (0.0%)

15 (2.07%)

15

0.972

1.000

1.065

No

46 (100%)

709 (97.93%)

755

Yes

28 (60.87%)

465 (64.23%)

493

0.212

0.646

0.866

0.470

1.597

No

18 (39.13%)

259 (35.77%)

277

Yes

34 (73.91%)

539 (74.45%)

573

0.006

0.936

0.972

0.493

1.918

No

12 (26.09%)

185 (25.55%)

197

0.789

0.423

1.734

0.507

5.932

0.255

1.000

1.064

1.045

1.083

0.006

1.000

0.924

0.120

7.102

0.972

1.000

1.065

1.046

1.084

2.083

0.149

1.522

0.851

2.831

0.015

0.902

0.942

0.362

2.450

0.093

1.000

0.798

0.187

3.415

0.070

0.554

1.319

0.168

10.367

2.133

0.148

1.938

0.786

4.783

0.035

0.852

1.082

0.471

2.484

0.003

0.955

0.982

0.520

1.854

Factors

Generalised pruritus
Yes

No

–

Male
Female

Age

95% Confidence interval
Lower

Upper

Gender

Heart disease

Hypertension

Dyslipidaemia

Malignancy
Yes

3 (6.52%)

28 (3.87%)

31

No

43 (93.48%)

696 (96.13%)

739

Parkinson
Yes

0 (0.0%)

4 (0 .55%)

4

No

46 (100%)

720 (99.45%)

766

Depression
Yes

1 (2.17%)

17 (2.35%)

18

No

45 (97.83%)

707 (97.65%)

752

Anxiety
Yes

0 (0.0%)

15 (2.07%)

15

No

46 (100.0%)

709 (97.93%)

755

Yes

26 (56.52%)

330 (45.58%)

356

No

20 (43.48%)

394 (54.42%)

414

Diabetes mellitus

Chronic kidney disease
Yes

5 (10.87%)

83 (12.15%)

88

No

41 (89.13%)

641 (87.85%)

682

2 (4.35%)

39 (5.39%)

41

44 (95.65%)

685 (94.61%)

729

Thyroid disease
Yes
No
Liver disease
Yes

1 (2.17%)

12 (1.66%)

13

No

45 (97.83%)

712 (98.34%)

757

Gout
Yes

6 (13.04%)

52 (7.18%)

58

No

40 (86.96%)

672 (92.82%)

712

Yes

7 (15.22%)

103 (14.23%)

110

No

39 (84.78%)

621 (85.77%)

660

Yes

15 (32.61%)

239 (33.01%)

254

No

31 (67.39%)

485 (66.99%)

516

Hyperuricemia

Alcohol intake

*p < 0.05
Chronic kidney disease (CKD) = CKD stage 3 and above based on glomerular filtration rate (GFR) or self-reported CKD
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Table 3 Association between pruritus and sleep remained
significant even after adjustment for haemoglobin
Predictors

B

S.E.

Wald

df

pvalue

Adjusted
odds
ratio

95% CI
Lower

Upper

Haemoglobin

−0.027

0.011

6.246

1

0.012

0.974

0.953

0.994

Sleep Quality

−0.661

0.336

3.880

1

0.049

0.516

0.267

0.997

Constant

1.774

1.490

1.417

1

0.234

5.894

level from adequate sun exposure and shorter sleep onset latency with regular exercise [22]. Poor sleep quality
in those with pruritus may also be drug-induced. Corticosteroids [23] and first generation H1 antagonist [24]
can cause hyperactivity, insomnia, and anxiety due to

the blockade of acetylcholine receptors [25]. The act of
scratching can also lead to lightening of sleep and a longer bout of scratching is associated with higher likelihood of subsequent arousal [26].
Our findings are limited by the cross-sectional relationship between pruritus and other associated factors.
As pruritus was not recorded in the first wave of
MELoR, we were unable to establish new incidence or a
prospective relationship between itch and clinical outcomes. Due to resource constraints, it was not possible
to assess the individuals with itch clinically to establish
the underlying causes of their pruritus, and only half of
the initial cohort were evaluated in the second wave due
to an abrupt withdrawal of funding. Furthermore, the

Table 4 Associations between generalised pruritus and self-rated health, psychological status and sleep quality according to the
Pittsburgh Sleep Quality Index (PSQI)
SRH1 (n = 747)

Total

χ2or
Fisher’s
exact
test

pvalue

0.117

0.732

0.474

0.491

1.732

0.188

0.537

0.463

0.017

0.897

4.348

0.047*

Poor orW fair

Good, very good or excellent

Yes

20 (43.5%)

26 (56.5%)

46

No

323 (46.1%)

378 (53.9%)

701

Generalised pruritus:

SRH2 (n = 738)
Poor or fair

Good, very good or excellent

Generalised pruritus:
Yes

15 (32.6%)

31 (67.4%)

46

No

193 (27.9%)

499 (72.1%)

692

Depression (n = 749)
Yes

No

Yes

7 (15.6%)

38 (84.4%)

45

No

67 (9.5%)

637 (90.5%)

704

Generalised pruritus:

Stress (n = 751)
Yes

No

Yes

1 (2.2%)

44 (97.8%)

45

No

32 (4.5%)

674 (95.5%)

706

Generalised pruritus:

Anxiety (n = 749)
Yes

No

Yes

6 (13.3%)

39 (86.7%)

45

No

99 (14.0%)

607 (86.0%)

706

Generalised pruritus:

Sleep Quality(n = 756)
Poor

Good

Generalised pruritus:
Yes

31 (67.4%)

15 (32.6%)

46

No

366 (51.5%)

344 (48.5%)

710

SRH self-rated health, SRH1 general SRH, SRH2 SRH compared to people of similar age. *p < 0.01
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small number of participants with itch may also limit
our ability to detect associated psychological effects. A
larger study would be required to further determine the
burden of pruritus in the general older population, but
our findings will be vital to inform the power calculations for such a study.

Conclusion
Generalised pruritus is common among communitydwelling older adults aged 55 years and over and the
presence of pruritus is leads to poorer sleep quality.
Those with pruritus also had lower haemoglobin. Selfreported kidney and liver diseases, however, were not
significantly associated with general pruritus. Future larger studies will now need to establish the likely aetiology
of pruritus in the general older population to accurately
determine the burden of this common condition.
Abbreviations
IFSI: The International Forum for the Study of Itch; MeLOR: Malaysian Elders
Longitudinal Study; DASS-21: Depression, Anxiety and Stress Scale-21;
PSQI: Pittsburgh Sleep Quality Index; SRH: Self-rated health; NRS: Numerical
rating scale; VAS: Visual analogue scale; VRS: Verbal rating scale
Acknowledgements
Not applicable.
Authors’ contributions
MPT and ZK developed the study methodology. The survey and design of
the work were developed by SBK, AVC, and MPT. MPT, ZK, and SSY
conducted the statistical analysis. SSY, ZK, CCC, ASWY, LLT and WHH drafted
the manuscript. All authors read and approved the final manuscript.
Funding
This study was funded by a Ministry of Higher Education High Impact
Research Grant (UM.C/625/1/HIR/MOHE/ASH/02). The funder had no role in
the design of the study and collection, analysis, and interpretation of data
and in writing the manuscript.
Availability of data and materials
The datasets used and/or analysed during the current MeLOR study are
available from the corresponding author on reasonable request.
Ethics approval and consent to participate
This study was approved by the University of Malaya Medical Centre Medical
Ethics Committee (Ref: 925.4) and complied with the Helsinki Declaration of
1975, revised in 1983. Written informed consent was obtained from all study
participants prior to their inclusion. No administrative permissions were
required to access the raw data from MELoR study.
Consent for publication
Not applicable.
Competing interests
The authors declare no conflict of interest.
Author details
1
Division of Dermatology, Department of Medicine, Faculty of Medicine,
University of Malaya, 50603 Kuala Lumpur, Malaysia. 2Division of Geriatric
Medicine, Department of Medicine, Faculty of Medicine, University of Malaya,
Kuala Lumpur, Malaysia.

Page 7 of 7

Received: 20 September 2019 Accepted: 10 June 2020

References
1. Malaysia DoS. Current population estimates. 2014-2016.
2. Nations U. World population ageing; 2015.
3. Yosipovitch G, Goon A, Wee J, Chan YH, Goh CL. The prevalence and
clinical characteristics of pruritus among patients with extensive psoriasis. Br
J Dermatol. 2000;143(5):969–73.
4. Schneider G, Driesch G, Heuft G, Evers S, Luger TA, Stander S.
Psychosomatic cofactors and psychiatric comorbidity in patients with
chronic itch. Clin Exp Dermatol. 2006;31(6):762–7.
5. Reich A, Stander S, Szepietowski JC. Pruritus in the elderly. Clin Dermatol.
2011;29(1):15–23.
6. Farage MA, Miller KW, Berardesca E, Maibach HI. Clinical implications of
aging skin: cutaneous disorders in the elderly. Am J Clin Dermatol. 2009;
10(2):73–86.
7. Chinniah N, Gupta M. Pruritus in the elderly - a guide to assessment and
management. Aust Fam Physician. 2014;43(10):710–3.
8. Millington GWM, Collins A, Lovell CR, Leslie TA, Yong ASW, Morgan JD, et al.
British Association of Dermatologists' guidelines for the investigation and
management of generalized pruritus in adults without an underlying
dermatosis, 2018. Br J Dermatol. 2018;178(1):34–60.
9. Kilic A, Gul U, Aslan E, Soylu S. Dermatological findings in the senior
population of nursing homes in Turkey. Arch Gerontol Geriatr. 2008;47(1):
93–8.
10. Smith DR, Sheu HM, Hsieh FS, Lee YL, Chang SJ, Guo YL. Prevalence of skin
disease among nursing home patients in southern Taiwan. Int J Dermatol.
2002;41(11):754–9.
11. Smith DR, Atkinson R, Tang S, Yamagata Z. A survey of skin disease among
patients in an Australian nursing home. J Epidemiol. 2002;12(4):336–40.
12. Lim LM, McStea M, Chung WW, Nor Azmi N, Abdul Aziz SA, Alwi S, et al.
Prevalence, risk factors and health outcomes associated with polypharmacy
among urban community-dwelling older adults in multi-ethnic Malaysia.
PLoS One. 2017;12(3):e0173466.
13. Lovibond SHLP. Manual for the depression anxiety stress scale. 2nd ed.
Sydney: Psychology Foundation of Australia; 1995.
14. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh
sleep quality index: a new instrument for psychiatric practice and research.
Psychiatry Res. 1989;28(2):193–213.
15. Reich A, Chatzigeorkidis E, Zeidler C, Osada N, Furue M, Takamori K, et al.
Tailoring the cut-off values of the visual analogue scale and numeric rating
scale in itch assessment. Acta Derm Venereol. 2017;97(6):759–60.
16. Phan NQ, Blome C, Fritz F, Gerss J, Reich A, Ebata T, et al. Assessment of
pruritus intensity: prospective study on validity and reliability of the visual
analogue scale, numerical rating scale and verbal rating scale in 471
patients with chronic pruritus. Acta Derm Venereol. 2012;92(5):502–7.
17. Yonova D. Pruritus in certain internal diseases. Hippokratia. 2007;11(2):67–71.
18. Lonsdale-Eccles A, Carmichael AJ. Treatment of pruritus associated with
systemic disorders in the elderly: a review of the role of new therapies.
Drugs Aging. 2003;20(3):197–208.
19. Polat M, Oztas P, Ilhan MN, Yalcin B, Alli N. Generalized pruritus: a
prospective study concerning etiology. Am J Clin Dermatol. 2008;9(1):39–44.
20. Mettang T, Kremer AE. Uremic pruritus. Kidney Int. 2015;87(4):685–91.
21. Roepke SK, Ancoli-Israel S. Sleep disorders in the elderly. Indian J Med Res.
2010;131:302–10.
22. Lee H, Kim S, Kim D. Effects of exercise with or without light exposure on sleep
quality and hormone reponses. J Exerc Nutrition Biochem. 2014;18(3):293–9.
23. Ciriaco M, Ventrice P, Russo G, Scicchitano M, Mazzitello G, Scicchitano F,
et al. Corticosteroid-related central nervous system side effects. J Pharmacol
Pharmacother. 2013;4(Suppl 1):S94–8.
24. Church MK, Church DS. Pharmacology of antihistamines. Indian J Dermatol.
2013;58(3):219–24.
25. NS NS. Long-term antihistamine therapy revisited. S Afr Pharm J. 2015;82(8):12–6.
26. Aoki T, Kushimoto H, Hishikawa Y, Savin JA. Nocturnal scratching and its
relationship to the disturbed sleep of itchy subjects. Clin Exp Dermatol.
1991;16(4):268–72.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

