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ABSTRACT

Introduction: Type 1 diabetes (T1D) is reported
to be one of the most common medical condi-
tions in school-age youth and is ranked third in
the prevalence of pediatric conditions. Only a
few studies have investigated the occurrence of
itch in diabetes mellitus, reporting conflicting
data. The purpose of this study was to investi-
gate the prevalence of itch in T1D to provide
itch characteristics and to explore the potential
underlying causes.
Methods: This prospective study evaluated itch
among 100 children with T1D. Itch intensity
was assessed with the Numerical Rating Scale
(NRS) and the 4-Item Itch Questionnaire (4IIQ).
The Children’s Dermatology Life Quality Index
(CDLQI) was implemented to assess the quality
of life issues. Various clinical features and fac-
tors influencing itch were also examined. Skin

dryness was evaluated clinically by non-inva-
sive assessment of epidermis moisturizing.
Results: Itch occurred in 22% of children with
T1D with the mean maximal intensity of
5.9 ± 3.0 points in NRS and 6.7 ± 3.5 points in
4IIQ (median, 5.5 points). In the majority of
patients, the itch was limited to a few regions of
the body; usually, the upper limbs (68.2%) were
affected, followed by the lower limbs (50%) and
the trunk (31.8%). Clinically examined skin
xerosis was significantly more advanced in
children with itch compared with those with-
out itch (p\0.01). The mean CDLQI score in
the itchy group was 4.0 ± 4.7 points (median,
2.5 points), indicating a small impairment of
quality of life. The intensity of itch (both NRS
last 3 days and NRS last 24 h) correlated posi-
tively with life quality impairment (R = 0.7;
p = 0.015 and R = 0.8, p = 0.002, respectively).
Conclusions: Our study found itch as a mod-
erately frequent symptom in children with T1D;
however, itch presence and intensity may rele-
vantly debilitate quality of life among subjects.
We suggest that dryness of the skin may play a
role in the pathogenesis of itch in this
population.
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Key Summary Points

Type 1 diabetes (T1D) is reported to be one
of the most common medical conditions
in school-age youth, and it is ranked third
in the prevalence of pediatric conditions.

However, only a few studies investigated
the occurrence of itch in diabetes mellitus,
reporting conflicting data. Studies on the
child population with T1D are missing.

This study aimed to investigate the
prevalence of itch in T1D to provide itch
characteristics and to explore the
potential underlying causes.

Itch is a moderately frequent symptom
among children with T1D (22%). Dryness
of the skin may play a role in the
pathogenesis of itch in this population.

Itch presence and intensity may relevantly
impair quality of life among the affected
subjects.

INTRODUCTION

Diabetes mellitus (DM) and its complications
are a growing problem worldwide. The Inter-
national Diabetes Federation estimated that 1 in
11 adults aged 20–79 years (which amounts to
415 million adults) had DM globally in 2015 [1].
Type 1 diabetes (T1D) is reported to be one of
the most common medical conditions in
school-age youth, and it is ranked third in the
prevalence of pediatric conditions [2]. More
than 90% of patients with T1D are diagnosed
before the age of 30 [3]. Approximately 2–3
teenagers per 1000 are currently diagnosed with
this type of diabetes, and this ratio is rising by
3% per annum in European children, with an
increasing number being diagnosed in early
childhood [4].

Itch is defined as an unpleasant sensation
that leads to intensive scratching [5]. It is a
frequent and distressing symptom occurring
not only in dermatologic conditions but also in

chronic systemic diseases [5, 6], posing a high
burden and decrease in quality of life (QoL) of
patients [7, 8]. Most researchers classify itch in
diabetes, according to the International Forum
for the Study of Itch (IFSI), as systemic itch [9];
however, some authors suggested mixed etiol-
ogy of diabetic itch with the additional
involvement of both dermatologic and neuro-
logic components [10–12]. Only a few studies
investigated the occurrence of itch in DM,
reporting a wide prevalence ranging from
18.4–27.5% [13]. However, these studies used
inconsistent definitions and various tools for
itch evaluation and included heterogeneous
diabetic populations. Studies on itch in T1D,
employing currently accepted methodology, are
scarce.

Therefore, we set up a prospective study
among pediatric patients with T1D, using stan-
dardized methods for itch assessment to inves-
tigate the prevalence of itch, to provide itch
characteristics and to explore the potential
underlying causes.

METHODS

Study Population and Design

This prospective cross-sectional study was per-
formed between April 2019 and December
2019. The project was approved by the local
Ethical Committee (ST.C260.18.019). The study
procedures were carried out in agreement with
the Helsinki Declaration of 1964 and its later
amendments, and good clinical practice guide-
lines. Written informed consent to participate
was obtained from all children and their carers
before enrollment, they were also informed of
their right to leave the study at any time. We
approached 104 consecutive patients aged 6–-
18 years who were treated in the Department of
Endocrinology and Diabetology for Children
and Adolescents. The mother of one child
refused participation in the study because of the
severe course of T1D (hospitalization due to
diabetic ketoacidosis); the mother of another
child refused participation in the study without
specifying the reasons (response rate: 98%). The
inclusion criteria were diagnosis of T1D
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according to internationally accepted criteria
[14] and an informed written participation
agreement signed by the parent. Exclusion cri-
teria included: mental status changes making
the patient unable to make a detailed assess-
ment of itch; known severe renal or liver dis-
ease; a history of chronic dermatologic disease.
Among 102 patients, 2 subjects suffered from
dermatologic disorders (one patient had atopic
dermatitis and one suffered from psoriasis).
Therefore, the final study group constituted 100
pediatric patients with T1D (Table 1).

After inclusion, detailed information on
demographics, clinical history, comorbidities
and physical findings was recorded. The results
of routine laboratory blood tests were also noted
with particular emphasis on glycated hemoglo-
bin (HbA1c) and fasting plasma glucose (FPG). If
multiple laboratory tests were available, the
results closest to the day of dermatologic
examination would be chosen.

The main clinical parameter, the presence of
chronic itch (CI), was documented, including
the affected anatomical locations. A numerical
rating scale (NRS; 0: no itch; 10 points: worst
imaginable itch) was utilized to assess maximal
values of itch intensity in both the last 3 days

and last 24 h. NRS cutoff points are as follows:
1–\ 3 points represent mild itch, 3–7 points
moderate itch, C 7–9 points severe itch and C 9
points very severe itch [15].

Additionally, the 4-Item Itch Questionnaire
(4IIQ), previously used by our group in many
studies on different types of itch [16–19], was
employed to assess CI extensity, severity, fre-
quency and associated sleep impairment. Fur-
thermore, the description of cutaneous
sensations associated with itch, the emotional
burden of itch, sleep impairment, certain fac-
tors influencing itch intensity and itch impact
on psyche were noted.

The Children’s Dermatology Life Quality
Index (CDLQI) [20–22] was applied to assess
relationships of itch with life quality
impairment.

Skin dryness was assessed clinically using a
graduated 4-point scale (range 0–3 points; 0
points – no symptoms of dry skin; 1, ashiness,
but no discernible flakes; 2, small to medium
flakes; 3, large flakes and a prominent ‘‘cracked
glass pattern’’) [23, 24]. Subsequently, nonin-
vasive corneometric assessment of epidermal
hydration, using a Corneometer CM825
(Courage ? Khazaka Electronic GmbH, Köln
Germany) was carried out. All measurements
were performed on four areas of the skin—
forearm, lower leg, abdomen and chest—at
stable room temperature (20–22 �C) and air
humidity (40–50%) after a 10-min rest in the
lying position.

Neurologic examination of the patients was
done according to the guidelines of the Ameri-
can Diabetes Association [25]. Each patient was
questioned as to the presence or absence of pain
(characteristic of neuropathic pain such as
burning, stabbing or shock-like); numbness,
tingling and weakness in the feet; the presence
or absence of similar upper-limb symptoms; and
the presence or absence of unsteadiness on
ambulation. Five sensory testings were evalu-
ated: pain sensation with a pinprick, tempera-
ture sensation with the Tip-therm (Thermo
Feel�) device, light touch sensation using the
Semmes-Weinstein monofilament test with
standardized 10 g monofilament, vibratory
sensation with a 128-Hz standard tuning fork
and the position sensation. All tests were

Table 1 Basic demographics of the subjects

Sex (n) 100

Female 57

Male 43

Age (years), mean ± SD 13 ± 3.1

Range (6–18)

Median 13

BMI (kg/m2), mean ± SD 20.6 ± 3.9

Range (12.8–33.1)

Median 20.7

Duration of diabetes (years), mean ± SD 4.6 ± 3.6

Range (0–13)

Median 4

SD standard deviation, BMI body mass index
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performed at the first toe and rated as normal or
abnormal.

Statistical Analysis

All variables were assessed for normal or non-
normal distribution to apply corresponding
statistical tests. Differences between groups
were determined using the Mann-Whitney
U test with reference to the non-normal distri-
bution of evaluated variables. Correlations were
determined using Spearman’s correlation anal-
ysis. The level of significance was set at a = 0.05.
The resulting p values were considered signifi-
cant if p\0.05. Statistical analyses were per-
formed using Statistica 12 software (StatSoft,
Tulsa, OK, USA).

The sample size of the study cohort was
determined by sample size calculation using the
principle of the anticipated response distribu-
tion of 50%, with a 95% confidence interval and
10% precision.

RESULTS

General Demographics, Laboratory
Glycemic Control, Systemic Comorbidities
and Diabetic Neuropathy

Among 100 studied patients, 22 subjects (22%)
reported itch during the course of T1D. The
recruited number of subjects fulfilled the above-
mentioned sample size criterion, as 97 or more
measurements/surveys were needed.

In 12 patients (12%), itch was present during
the last 3 days. Clinical characteristics of the
examined individuals displayed in different itch
statuses (itch during the course of diabetes vs.
itch during last 3 days vs. no itch) are shown in
Table 2. There was no significant difference
between the analyzed groups concerning sex,
age, body mass index (BMI), duration of T1D
and basic laboratory examinations (Table 2). No
correlations were documented between any
assessment of itch intensity and values of
HbA1c and FPG (NRS during the last 3 days:
with HbA1c-R = 0.2 p = 0.6, with FPG-R = - 0.4
p = 0.4; NRS during the last 24 h: with HbA1C-

R = 0.5 p = 0.1, with FPG-R = 0.05 p = 0.9; 4IIQ:
with HbA1C-R = 0.02 p = 0.9 with FPG-
R = - 0.02 p = 0.9).

The most common systemic comorbidities
encompassed thyroid disorders (11%), celiac
disease (7%) and asthma (4%) without signifi-
cant differences between itchy and non-itchy
patients (detailed data not shown). All patients
(100%) were euthyroid. Among the examined
group, none of the subjects had signs of diabetic
polyneuropathy in the basic neurologic
examination.

Itch Characteristics

Twelve patients out of 22 itchy subjects (54.5%)
had itch present during the last 3 days. In this
group of subjects, the maximal NRS score for
itch intensity during the last 3 days was
5.9 ± 3.0 points, while during the last 24 h it
was assessed as 5.0 ± 3.8 points, indicating
moderate itch intensity. Mild itch was observed
in 16.7% of patients, moderate itch in 41.7% of
patients, and severe or very severe itch in 41.7%
of patients. The mean 4IIQ score was 6.7 ± 3.5
points (median, 5.5 points).

Notably, in all 22 itchy subjects, 25% of
patients reported that itching occurs constantly
every day. More than 40% of itchy patients
(40.9%) reported a shorter duration of single
itch episodes lasting \ 1 min; however, 13.6%
of patients reported feeling itch all the time
without breaks.

In the majority of patients, itch was limited
to a few regions of the body; most commonly,
the upper limbs (68.2%) were affected, followed
by the lower limbs (50%) and the trunk (31.8%).
Not even a single subject reported generalized
itch. Itch requiring scratching was found in
86.4% of itchy individuals.

Itch occurred most frequently during the
evening and night (27.3%), very rarely in the
morning and midday. Usually, itch was not
accompanied by other unpleasant cutaneous
sensations (81.8%). Less commonly, it was
described as warming (13.6%), stinging (9.1%)
or tingling (4.5%). Patients frequently described
that itch did not affect their mood (51.9%);
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however, for some subjects itch was annoying
(27.3%) and burdensome (18.2%).

Itch contributed to difficulties in falling
asleep and sleep disturbances, described as
‘‘waking during the night sleep due to itching’’
in 18.2% of affected individuals, and one of
them (4.5%) reported the use of soporifics.

The most common exacerbating factors
included heat (18.2%) and hot water (13.6%),
while diabetic diet and cold water were consid-
ered alleviating factors in 22.7% and 13.6% of
patients, respectively. Most of the patients
(54.5%) did not see any correlation between
analyzed factors and itch; 31.8% of subjects

regarded itch as a factor negatively influencing
their mood with 27.3% finding it affected con-
centration, e.g., at school.

Itch and Skin Xerosis

Skin xerosis, examined clinically, was signifi-
cantly more advanced in children with itch
compared with those without itch (p\0.01).
The skin seemed to be even drier in patients
with itch occurring during the last 3 days com-
pared with all 22 subjects reporting itch during
the course of T1D; however, the difference was

Table 2 Basic demographics and laboratory glycemic control for the subsequent groups of subjects

Itch during the course of
diabetes

Itch during the last 3
days

No itch p-
value*

Sex (n) 22 12 78 NS

Women 12 6 35

Men 10 6 33

Age (years), mean ± SD 11.8 ± 3.5 12.6 ± 3.6 13.3 ± 3.1 NS

Range (7–17) (7–17) (6–18)

Median 11 13 14

BMI (kg/m2), mean ± SD 20.05 ± 4.2 21.1 ± 4.7 20.7 ± 3.8 NS

Range (12.8–26.9) (13.5–26.9) (14.5–33.1)

Median 21.6 21.7 20.7

Duration of diabetes (years),

mean ± SD

5.4 ± 2.7 5.75 ± 2.7 4.4 ± 3.8 NS

Range (0–12) (2–12) (0–13)

Median 5 5 3

HbA1C (%), mean ± SD 8.6 ± 1.6 8.8 ± 1.6 9.3 ± 2.9 NS

Range (6.5–12.9) (6.9–12.9) (5.6–19.3)

Median 8.35 8.35 8.6

FPG (mg/dl), mean ± SD 168.6 ± 72.2 181.2 ± 76.1 160.8 ± 63.8 NS

Range (87–300) (91–300) (66–315)

Median 153 167 147.5

* For both comparisons, i.e., between the no itch group and itch during the last 3 days as well as between no itch and itch
during the course of the disease
SD standard deviation, NS not significant, BMI body mass index, HbA1C glycated hemoglobin, FPG fasting plasma glucose
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not statistically significant (p[0.05) (Table 3,
Fig. 1).

Using corneometry, there was no difference
between the groups with and without itch with

regard to the epidermal hydration values
(Table 3).

However, there were significant correlations
between itch intensity assessed by 4IIQ and

Fig. 1 Visible skin xerosis in children with itch during the last 3 days, during the course of the disease, compared with those
without itch. Results are statistically significant

Table 3 Dry skin and itch in children with diabetes

Itch during the course of
diabetes

Itch during last
3 days

No itch P value*

Skin xerosis (points), mean ± SD

median

0.8 ± 1.0

1

1.25 ± 0.6

1

0.3 ± 0.5

0

\ 0.01

Epidermal hydration (AU).

mean ± SD (median)

Forearm 25.6 ± 7.7 (27.1) 28.2 ± 8.6 (27.1) 25.0 ± 7.6 (23.7) NS

Lower leg 27.7 ± 12.7 (28.0) 28.6 ± 9.7 (25.5) 30.0 ± 11.3 (28.1) NS

Abdomen 24.2 ± 12.8 (23.7) 27.0 ± 13.9 (21.3) 25.6 ± 11.4 (22.3) NS

Chest 38.2 ± 12.0 (39.0) 38.8 ± 11.4 (39.3) 40.0 ± 14.0 (38.3) NS

SD standard deviation, NS not significant
* For both comparisons, i.e., between the no itch group and itch during the last 3 days as well as between no itch and itch
during the course of the disease
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epidermal hydration on the abdomen
(R = - 0.5; p = 0.032) (Fig. 2). There were no
relationships between itch severity evaluated
with NRS and corneometric values (Table 4).
Additionally, there were no significant correla-
tions between itch intensity measured with the
NRS and 4IIQ and skin xerosis, examined clin-
ically (detailed data not shown).

Itch and Quality of Life

The mean CDLQI score in the itchy group was
4.0 ± 4.7 points (median 2.5, range 1–16
points), indicating small impairment of quality
of life [26]. The intensity of itch (both NRS last
3 days and NRS last 24 h) correlated positively
with life quality impairment (R = 0.7; p = 0.015
and R = 0.8, p = 0.002, respectively). Addition-
ally, the abdominal epidermal hydration

Table 4 Correlations between itch intensity and epidermal hydration

Epidermal hydration (AU), mean – SD NRS during the last 3 days 4-Item Itch Questionnaire

Forearm NS NS

Lower leg NS NS

Abdomen NS R = - 0.5

(p = 0.032)

Chest NS NS

SD standard deviation, NS not significant, NRS numerical rating scale

Fig. 2 Correlation between itch intensity measured with the 4-Item Itch Questionnaire and epidermal hydration on the
abdomen (R = - 0,5; p = 0.032)
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correlated negatively with CDLQI (R = - 0.4;
p\0.045).

DISCUSSION

To the best our knowledge, this is the first
prospective study, investigating specifically the
prevalence of itch among pediatric patients
with T1D, in whom we obtained detailed char-
acteristics and applied a comprehensive, vali-
dated methodology to characterize itch. We
showed that itch occurred in more than 20% of
children with T1D and those subjects who
reported itch had more severe dry skin. These
findings are in consistence with our previous
study, where about 20% of children on dialysis
treatment were suffering from uremic itch [18].
It was also clearly documented that diabetic itch
markedly contributed to the impaired quality of
life.

There are not many studies concerning
cutaneous manifestations, including itch and
dry skin, in children and adolescents with T1D.
In 2007 Pavlovic et al. [27] studied the youngest
population, comparable to ours. In the cross-
sectional study, they examined 212 patients
with T1D aged 2–22 years (mean age
12.5 ± 3.7 years) and compared the results with
196 healthy children and adolescents. The most
common skin manifestation was xerosis, found
in 22% of type 1 diabetic patients. In control
subjects, dry skin was demonstrated only in 3%
of the children and adolescents, the difference
was highly significant. However, Pavlovic [27]
did not exclude from their study group patients
with other causes of xerosis, such as atopic
dermatitis, etc. No patient with itch was repor-
ted. Romano et al. [28] in 1997 studied hetero-
geneous population of 477 patients with DM, of
which 64 patients had T1D. Patients with T1D
were mostly adolescents and young adults with
mean age 22 ± 8 years, and mean diabetes
duration of 10 ± 4 years. The studied popula-
tion was older and with longer mean diabetes
duration than our group. Skin xerosis was
reported in 4 patients with T1D (6%), and itch
in 1 patient (2%). Yosipovitch et al. [29] in 1998
performed a cross-sectional study with 238 T1D
patients aged 12–44 years with a mean age of

23.5 ± 7.6 years, and mean diabetes course of
13 ± 2.5 years (range: 5–37 years). Only
patients with disease onset at\30 years of age
and with diabetes duration[5 years were
qualified to the study. Skin xerosis was present
in 48% of patients and only 0.4% of patients
reported itching sensations. Khurdish et al. [30]
studied older (above 15 years of age), mixed
population of 350 diabetic patients, including
30 patients with T1D. Itch was not observed in
the population of patients with T1D. In the
study performed by Farshchian et al. [31] itch
was reported by 17.4% of patients with T1D and
this was no significant difference in comparison
to their population of patients with type 2 DM
(27% had itch).

Summarizing, taking into account available
epidemiological data concerning itch in T1D,
one may draw a conclusion that the studies on
itch in T1D, employing currently accepted
methodology, are practically missing. Studies
on itch prevalence, based on all clinical cuta-
neous manifestations analyzed in T1D patients,
have given conflicting results and are difficult to
be compared with each other due to non-ho-
mogenous methodology. Most studies are based
on the point prevalence of itch with no detailed
data. It seems that 0% to 17.4% of patients with
T1D may suffer from itch. Our study confirms
this as itch during the course of DM was present
in 22% of pediatric patients, while itch during
the last three days was noted in 12% of studied
subjects.

Pathogenesis of itch in DM is not fully
understood and various factors have been sug-
gested as contributing to the development of
this symptom. Currently, it is believed that skin
xerosis and diabetic polyneuropathy are the
main factors influencing the occurrence and
severity of itch in DM patients. In our cohort of
patients, xerosis was more common in children
with itch during the course of DM compared
with those without itch. Moreover, epidermal
hydration on the lower leg and abdomen cor-
related negatively the itch intensity. It is known
that itching may occur in clinically inconspic-
uous dry skin [12, 32]. Seité et al. [33] assessed
40 diabetic patients, among them 32 (80%)
were diagnosed with T1D, with regard to stra-
tum corneum (SC) hydration, skin barrier
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dysfunction (Trans Epidermal Water Loss—
TEWL) and itching. The authors showed that
emollient application induced a significant
increase in skin hydration associated with a
remarkable reduction in TEWL. This resulted in
significant reduction of itch intensity. Sakai
et al. [34, 35] proposed a thesis that patients
with DM tend to develop a reduced hydration
state of the SC together with decreased seba-
ceous gland activity. Unfortunately, data about
the type of diabetes among their subjects, are
missing. On the other hand, Seirafi et al. [36]
provided a case–control study with 49 Japanese
patients, among them 11 had T1D (22.5%).
They demonstrated no significant difference in
SC hydration and TEWL in DM patients com-
pared with age- and gender-matched healthy
people. Additionally, it was pointed out that
patients with DM had a lower acoustic wave
propagation speed (related to skin elasticity). As
a result of long-lasting DM patients may
develop a cutaneous neuropathy with subse-
quent neuropathic itch. In the current study
population, no diabetic polyneuropathy was
found, probably because of the short course of
diabetes ranging from 0 to 13 years with a mean
duration of 4.6 ± 3.6 years. The American Dia-
betes Association recommends screening for
diabetic neuropathy five years after diagnosis
for someone with type 1 diabetes [25]. There-
fore, we suggest that cutaneous neuropathy
most probably does not play an important role
in the pathogenesis of itch in T1D pediatric
population.

What is interesting, no correlation was
found between parameters associated with gly-
cemic control—FPG and HbA1c and the pres-
ence and severity of itch, skin dryness and
quality of life among our subjects. Only a few
studies focused on the itch and a parameter of
glycemic control and all of them were per-
formed on adult population with diabetes type
2. Ko et al. [32] claimed that patients with a
higher postprandial glucose level had a higher
probability of having generalized itch
(p = 0.02). Moreover, in newly diagnosed and
untreated patients with type 2 DM Hillson et al.
[37] found out the correlation between the FPG
and generalized itch. The mean FPG level in
itching subjects was 239 ± 68 mg/dl,

significantly higher comparing to non-itching
population—200 ± 74 mg/dl (p\0.01). The
mean FPG levels in our cohort of itchy subjects
were 168.6 ± 72.2 mg/dl, which represents
much lower values than in the above-men-
tioned study. Nearly 1/4th of patients with itch
during the course of diabetes (22.7%) consid-
ered diabetic diet (recommendation to consume
products with a low glycemic index as well as
carbohydrate counting in order to optimize
prandial insulin dose) as itch alleviating, which,
we can only speculate, may be consistent with
the data presented by Hillson et al. [37].

In both above-mentioned studies, no rela-
tionship between HbA1c levels and itch has
been found [32, 38].

In our group of pediatric patients with DM
itch correlated with impairment of quality of
life. This is in agreement with other studies on
both cutaneous and systemic itch and quality of
life assessment [16–18, 39–42]. It is generally
accepted that chronic itch is the devastating
symptom in the majority of itch patients.

This study has several limitations. Firstly,
this was a single-centre study and the number of
subjects with itch was relatively small, there-
fore, this study should be considered of an
exploratory nature. The findings regarding the
itch characteristics in pediatric population
should be treated with caution. In addition, the
descriptive nature of the study has to be taken
into account. Secondly, concerning the neuro-
logical background of the itch, we did not
consider the warmth detection thresholds.
However, several other assessments were
undertaken. Thirdly, the period of the study was
relatively long starting in April and ending in
December. Despite our efforts, additional fac-
tors such as change in the weather and con-
nected to this, change in the patient’s habits
(different clothes, different sports) could affect
the final results. Last but by no means least
quality of life of our patients was measured with
CLDQI. To the best of our knowledge there is no
itch-specific instrument to evaluate influence of
itch on quality of life in pediatric population,
however the above-mentioned questionnaire
was used to correlate the presence and intensity
of itch with quality of life assessment in itchy
adults [16, 17, 39–42].
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CONCLUSIONS

In conclusion, our prospective study on chil-
dren with T1D found itch as a moderately fre-
quent symptom. We suggest that dryness of the
skin may play a role in the pathogenesis of itch
in this population. However, further multicen-
ter studies, including a reasonable number of
children with T1D, are necessary to confirm our
findings.
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