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Abstract
Purpose—The purpose of the study was to examine the symptom of itch and its relationship with
chronic venous disease, pain, and quality of life.

Design—The study used an exploratory, cross sectional design.

Methods—One hundred sixty one participants completed demographic, health, substance abuse,
itch, and pain questionnaires and the SF-12v2 Health Survey to measure health related quality of
life.

Results—Participants were mostly men (n = 95, 59%), African American (113, 70.2%) had a
mean age of 44.19 years. A history of injection drug use was reported by 91.4%. Using the clinical
score of the Clinical-Etiology-Anatomy-Pathophysiology (CEAP) Classification of the worst leg,
the most common classification was Class 3, edema without skin changes (45.9%); 18.6% had
severe venous disease (Classes 5 and 6). Eighty-eight participants (54.7%) reported itch
somewhere on their body with 74 of them (45.9%) reporting itch on the legs/feet. Fourteen
participants who reported itch of their legs or feet had wounds on the legs or feet. A positive
correlation between magnitude of reported itch and CEAP clinical classification was noted (0.26,
p = .025). This relationship was not strictly linear with itch increasing at a faster rate at higher
levels of the CEAP classification. Persons with leg or feet itch had poorer health related quality of
life, more comorbidities, and higher leg pain than those without itch. Because the SF-12v2 Health
Survey is norm based, persons with itch were more than one standard deviation below the mean
for the United States for their mental and physical health scores.

Conclusions—Itch on the legs or feet is a clinically relevant problem that is related to the level
of venous disease. Persons with lower extremity itch have higher pain ratings and lower quality of
life.
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Introduction
Itch is a subjective symptom seen with multiple pathologic conditions and with changes to
the skin. The term is difficult to define and is often a neglected symptom. More than 340
years ago, Hafenreffer, a German physician, defined itch as an unpleasant sensation
provoking the desire to scratch.1,2 This definition has remained largely unchanged over
time. Categorization of itch has been difficult because of the multiple dimensions of the
phenomenon. Like pain, itch has sensory, cognitive and emotional components. The
objective response to itch is scratching or rubbing.3 One example of itch with a pathologic
change is venous eczema or stasis dermatitis of chronic venous disease (CVD). Fluid and
macromolecules leak into the tissues causing an inflammatory response which includes
erythema, scaling and intense itching.4 The trauma produced by the scratching is of great
concern because it can result in excoriation, secondary infection, further changes in
pigmentation, thickening of the skin, scars, and delayed healing.5 We examined the bodily
occurrence of itch and its relationship with CVD, pain, and health related quality of life.

Although generally used interchangeably, some distinctions have been made between itch
and pruritus. Waxler and colleagues6 specify that pruritus is a condition in which itch is
present without a specific cause. The term pruritus has also been used to indicate itch
without visible skin lesions.7 For the purpose of this study, itch and pruritus will be
considered synonymous and we will use both terms throughout this article.

Physiology and Classification of Itch
Until 1997, the sensation of itch was thought to follow the same pathways as painful stimuli,
but with a less intense stimulus eliciting a symptom of itch rather than pain. In a
breakthrough study, Schmelz and coinvestigators identified itch-selective neurons in
humans.8 Slow-conducting C-fibers that originate in the skin pass sensory information to the
dorsal horn of the spinal cord that travels via the spinothalamic tract to the thalamus in the
somatosensory cortex.6,9–11 These C-fibers, sometimes called pruriceptors are a subclass of
C-nociceptors for pain; they account for approximately 5% of all afferent C-fibers in human
skin and are similar to, but functionally distinct from, pain fibers. They are responsive to
histamine and other pruritogens.9 Pruritogens that are hypothesized to be present in open
wounds include histamine that is released from granulation tissue and nerve growth factors.
5,11,12 The symptom of itch occurs when free nerve endings of the specialized C-fibers are
stimulated by pruritogenic substances.

The classification of itch can be determined based on timing and mechanism. For example,
acute itch can last from seconds to a week.3 Chronic itch persists for more than three
months.1 Twycross and colleagues11 proposed an itch classification system based on
underlying mechanism: 1) pruritoceptive, 2) neurogenic, 3) neuropathic, 4) psychogenic,
and 5) mixed that has proved most useful in clinical and research settings. Pruritoceptive
itch originates in the skin in response to insect bites, eczema, or dry skin. Neurogenic itch
originates centrally without evidence of neural pathology and is found with systemic
disorders such as chronic liver disease, chronic renal disease, and malignant and
hematologic conditions.1,11 Neuropathic itch is associated with diseased neurons along the
afferent neuronal pathway’ it is associated with post-herpetic pruritus, multiple sclerosis,
and diabetic neuropathy.1 Psychogenic itch is associated with psychological factors such as
emotional stress. The origin of itch in the central nervous system is demonstrated with the
common event of socially contagious scratching (similar to contagious yawning). With
distraction, itch can be forgotten and the symptom can be suppressed with training.11 Itch
associated with chronic venous disorders is attributed to mixed mechanisms including
cutaneous changes, neuropathic changes, and psychological factors.
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In contrast to pain, itching provokes a withdrawal response to remove the offending irritant
and protect the skin and integrity of the body.10 The itch-scratch cycle is described as itch
eliciting a scratch response.5,13 Scratching causes inflammation and further stimulation of
nerve fibers which provokes the sensation of itch. The sensation of itch then prompts further
scratching or rubbing and so on. While scratching and rubbing can provide relief, both can
also lead to lichenification (scratch marks) and additional trauma to the local skin.13

Chronic Venous Disease and Itch
With CVD, fluid and macromolecules leak into the tissues causing an inflammatory
response.4 Soft tissue injury begins in the subcutaneous tissue; it presents as induration and
fibrosis and is commonly referred to as lipodermatosclerosis.14 The skin increases in color
intensity, often to hues of red, brown, or black, owing to hemosiderin released from the
breakdown of red blood cells in the subcutaneous tissue. The skin becomes incessantly dry
and flaky due to edema and fibrinogen deposits. This leads to pruritus and scratching with
excoriation and eczematous changes referred to as stasis dermatitis.4 Venous ulcers may
develop whenever the skin is injured, even when the original injury is minor. In addition,
individuals may have other types of wounds or ulcers within areas of CVD that produce itch
because of surrounding skin changes.

Duque and cowrkers15 conducted a study among persons with mild to moderate venous
insufficiency to estimate the prevalence of itch, pain, and burning sensations. They also
examined characteristics of these symptoms and their relation to severity of venous disease,
identified factors that aggravated or alleviated these symptoms, and determined their impact
on health related quality of life. Eklof and associates16 used The Clinical-Etiology-
Anatomy-Pathophysiology (CEAP) Classification to grade venous disease. Sixty-six percent
of their subjects (n = 100) had itch at the time of the interview. They reported that itch did
not correlate with the severity of venous disease, but they did find a statistically significant
negative relationship between itch intensity and health related quality of life (r = .50, p < .
001).

Shai and Halevy17 interviewed and reviewed the medical records of 91 persons who had a
total of 110 venous ulcers to determine what actually causes ulceration in persons with
venous insufficiency. Although the study did not focus specifically on itch, they concluded
that 5.4% of the ulcers were triggered by dry skin and subsequent scratching.

Wound Itch
Research related to wound itch is sparse; our literature review revealed 3 studies focusing on
itch in acute burns. Mendham18 was interested in determining if itch associated with burns
would respond to medications used for neuropathic pain. He observed episodes of itching in
35 children with acute burns and found that a marked reduction in episodes of scratching
was noted with gabapentin use. Baker and colleagues12 used a numeric itch scale to assess
the effects of histamine antagonists on 32 patients with acute burns; cetirizine with
cimetidine provided the best effect. Matheson and colleagues19 looked for a method to
reduce itch experienced by persons with burns. They assessed itch ratings of 35 acute burn
patients who tried one of two bath oils: one with colloidal oatmeal and one without. Persons
using the bath oil with colloidal oatmeal reported a daily mean itch that was half of the
magnitude reported by those persons using the product without colloidal oatmeal.

Hareendran and associates20 interviewed 38 persons with venous ulcers to identify their
quality of life. Participants reported their ulcers resulted in pain (80.5%), itching (69.4%),
altered appearance (66.7%), loss of sleep (66.6%), and functional limitations (58.3%), and
disappointment with treatment (50%). Since this study did not focus on itch, its influence on
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sleep or functional limitations was not reported. In a separate study, Hareendran and
cowirkers21 conducted in-depth interviews and focus groups in 36 persons with venous leg
ulcers in order to develop and validate a quality of life questionnaire. Symptom severity and
bother were assessed. Bother included pain, smell, itching, sleep disturbance, and influence
on daily activities. “Ulcer itches” was ranked fourth among ten symptoms causing distress,
after ulcer burns and stings, ulcer hurts, and skin irritated.21

Purpose
Itch is a subjective symptom that is difficult to define and categorize. Like pain, itch has
sensory, cognitive and emotional components. In addition to skin and wound changes that
occur with CVD, itch may cause further skin damage. In order to further elucidate itch in
patients with CVD, we asked the following questions: (1) What is the frequency of
occurrence of leg or foot itch in persons with CVD? (2) What are the characteristics of itch
in persons with CVD? (3) What measures do participants use to minimize or eradicate itch?
(4) What is the relationship of itch to pain? (5) What is the relationship of itch to quality of
life?

METHODS
Design

This study was part of a larger study described in a previous publication.22 Seven hundred
thirteen participants from that study were recruited from 12 methadone treatment clinics
located in a large urban Midwestern city between 2005 and 2007. Eligible participants were
25 to 65 years of age, able to understand and speak English, had not undergone lower
extremity amputation, able to walk, non-pregnant, and deemed physically and mentally able
to participate. The study used a three-group comparative design with stratification. The three
groups were determined by site of injection/non-injection drug use: Group 1 consisted of
non-injection drug users; Group 2 consisted of participants who injected drugs in their arms
and/or upper body only; and Group 3 consisted of participants with a history of injecting in
their legs (leg +/− arm). Stratification within each drug group was based on age (25 – 39
years; 40 – 49 years; 50 – 65 years); gender (male, female); and ethnicity (African
American; White). We recruited the initial 104 participants from one methadone treatment
clinic for the purpose of preliminary psychometrics for test-retest reliability. These results
are reported in the Measures section below. Because the itch questionnaire was added late to
the study, data analysis is based on responses from 161 participants out of 716 parent study
participants (22.6%).

Study Procedures
The study was approved by the Institutional Review Board of the affiliated university.
Research assistants obtained informed consent from all participants, administered the
questionnaires and completed the leg assessment. Questionnaires were read to participants to
facilitate responding and decrease frustration for those who read poorly. Both legs were
assessed for clinical manifestations of CVD. Participation comprised 1.5 to 2 hours;
participants were compensated $40 for their time.

Instruments
A demographic questionnaire provided information about sex, race, and age of participants.
The Health History Questionnaire was a self-report of 23 medical diagnoses. Participants
were measured and weighed on a standard scale to determine body mass index (BMI). In the
overall study, the test-retest reliability values for the demographic and health history
questionnaires were 0.99 and 0.86 respectively.23
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A drug history questionnaire was used to obtain a detailed history about illicit drugs
consumed.23 Participants were asked to report age at first use, age at last use, and number of
years between first and last use of all substances. Additional questions addressed the number
of years spent injecting in the upper body (i.e., hands, arms, and above the waist) and
number of injection years in the lower body (i.e., groin, legs, and feet). The scoring of the
drug history questionnaire provided the information for the drug use group classification
(nominal data) (non-injection drug use, arm/upper body injection only, or legs +/− upper
body injection), years of use per substance, and years of injecting in the upper and lower
body sites. For this study, the drug use questionnaire had a median kappa value of .79.23

The clinical portion of the Clinical-Etiology-Anatomy-Pathophysiology (CEAP)
Classification was used to determine the clinical severity of CVD (Table 1).16 In our
previous work, the inter-rater reliability of the CEAP was kappa = 1.0.24 Using 25 of the
104 participants in the test-retest sample, we determined clinical CEAP inter-rater reliability
was .97 for the right leg and .94 for the left leg.22

The Itch Questionnaire was developed for this study and was based on the itch literature.25.
Participants initially rated the amount of bodily itch on a 0 (none) to 10 (unbearable) scale
and identified its location (head, arms, hands, chest, back, legs, feet, and other). From a list
of 19 items (cold pack, lotion, air, etc.), participants selected what decreased or relieved
bodily itch. From 5 items (heat, cold, eating certain foods, worry, other), they identified
factors that made itch worse. If participants had a wound, they rated the amount of itch on
and surrounding the wound (0, none to 10, unbearable), the length of time they had wound
itch, and when during the day it was most bothersome. Reliability cannot be calculated for
the instrument because it is a survey versus a singular summative rating scale.

The Pain Severity subscore of the Brief Pain Inventory (BPI) Short Form26 was modified to
measure leg pain. Severity is a primary factor that determines the impact of pain for the
person.27 Participants rated their leg pain for its worst, average, and current level. Each item
was scored on an 11-point scale ranging from 0 (no pain) to 10 (worst possible pain). The
three items were combined for a total pain score. The pain severity items have a reported
Cronbach’s alpha of .85.28 The Cronbach’s alpha for the three pain severity items for this
study was .89.

Health Related Quality of Life
The SF-12v2 Health Survey was used to measure health related quality of life. The SF-12v2
consists of 12 questions selected from the SF-36 Health Survey.29 The 12 items measure
physical and mental health with questions categorized as: Physical Functioning, Role
Physical, Bodily Pain, General Health, Vitality, Social Functioning, Role Emotional, and
Mental Health. Participants responded to questions in terms of the past 4 weeks. Responses
range from all of the time to none of the time. Items were tabulated to obtain the physical
and mental health scores. SF-12v2 scores have been norm-based for the general United
States (U.S.) population.29 For the general U.S. sample, the reliability coefficients of each of
the eight SF12v2 scales range from .73 to .87; the reliability estimates of the physical and
mental health scores are .89 and .86, respectively.29

Data Analysis
We first performed simple frequencies to describe the participants. The relationship between
itch and other variables was examined with correlations or inferential statistics.
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RESULTS
Subjects

The 161 study participants included 95 men (59.01%) and 66 (40.99%) women. A majority
(70.2%) were African American. Their mean age was 44.19 ± 9.48 years (Mean ± SD, range
25 to 63 years). Participants reported a mean of 2.32 ± 1.88 co-morbid conditions. Thirty
participants (18.63%) reported no history of injection drug use; 36 (22.36%) had a history of
injecting drugs in the upper extremities only. Ninety-five participants had a history of
injecting drugs in the lower extremities, either with (93.7%) or without upper extremity
injection.

Based CEAP classification of the worst leg, 3 subjects (1.9%) did not exhibit clinical
changes of CVD; 60.9% percent had mild CVD (Classes 1 – 3), 18.6% had moderate disease
(Classes 4a and 4b), and 18.6% had severe CVD disease (Classes 5 and 6). The most
common classification was Class 3, edema without skin changes (45.9%).

Eighty eight participants (54.7%) reported itch somewhere on their body, including 74
(45.9%) who reported itch on the legs and/or feet. Fourteen participants with leg/feet itch
had lower extremity wounds (Table 2). Among the 74 participants who had itch on their legs
and/or feet, their mean itch score was 5.66 ± 2.73. The most common ways to relieve itch
were scratching (n = 36), lotion (n = 28), and rubbing (n = 17) (Table 3). Four factors were
reported to exacerbate itch; heat and worry were most commonly cited (Table 4).

Fourteen participants had wounds on their legs or feet; 7 had one or more wounds that were
classified as venous ulcers and the other 7 had diabetic or trauma ulcers. Wound itch had a
mean rating of 5.71 ± 3.27; itch around the wound had a mean rating of 6.36 ± 2.82. Itch
within and around the wound was associated (r = .76, p = .001). Wound itch was most
commonly relieved by antibiotic ointment (n = 5), petrolatum (n = 4), scratching and lotion
(n = 3 for each) (Table 3).

Table 5 shows the relationship between leg or foot itch CEAP classification. Itch occurred
with the skin changes of venous disease (CEAP clinical classifications 4 and 5) (n = 33,
44.6%), but not necessarily with the presence of an ulcer (n = 5, 6.8%). The correlation
between amount of itch and CEAP classification was .26, p = .025. This relationship was not
strictly linear; itch increased at a faster rate with higher CEAP classification categories
(Figure 1).

Analysis of variance was used to examine the relationships between itch with pain,
comorbid conditions, and health related quality of life (Table 6). Persons with leg or feet itch
had poorer physical quality of life [F(1, 159) = 13.18, p < .001], more comorbid conditions
[F(1, 129) = 12.79, p < .001], and higher leg pain [F(1, 159) = 18.90, p < .001]. The two
groups did not differ significantly on the mental health quality of life score. Because the
SF-12 has norm based statistics/scoring, the T scores for the mental health and physical
health scores for the United States population are 50 with a standard deviation of 10.29

When leg/feet itch or wound itch was present, participants’ mean physical and mental health
scores were more than one standard deviation below the national mean for these scores [leg/
feet itch (Mean Physical = 39.66; Mean Mental = 39.03) and wound itch (Mean Physical =
34.79; Mean Mental = 37.45)] (Table 2). These scores indicate the negative effect of itch on
quality of life.
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DISCUSSION
We examined body, leg/feet and wound itch in a group of patients with CVD undergoing
treatment in a methadone treatment program. A majority of participants (55%) experienced
body itch; 19% of them rated its magnitude as unbearable. We found that itch negatively
affected physical components of health related quality of life, and associated with more
intense leg pain. The most common locations for itch were the legs and feet. Scratching and
rubbing were used to relieve itch; worry and heat made the symptom worse.

Itch is an unpleasant sensation that induces a desire to scratch; it is associated with multiple
disorders or of psychogenic origin.30 When interviewing physicians about impact of
psoriasis, the first symptom mentioned was itch.31 Blome and colleagues32 reported the first
expressed need of patients with pruritus is to get rid of itching (97%); this was followed in
importance by finding a diagnosis of the itch (94%) and having confidence in the treatment
(92%). Verhoeven and colleagues33 questioned 492 persons with various skin diseases about
itch, pain and fatigue. Itch (53.5%) and fatigue (52.4%) were more frequently reported than
pain (23%). In contrast, Maida and colleagues34 studied 67 cancer patients at the time of
referral for palliative care. The prevalence of pruritus was 6%, as compared to 31.3% for
pain and 11.9% for odor. Pruritus was reported within the wound itself as well as in the
periwound area. Because Maida’s study was done at a random point in time, not when
participants were seeing their practitioners, the findings may underestimate the presence and
severity of symptoms.

Dawn and colleagues35 asked 304 persons with atopic dermatitis to complete a web-based
Characteristics of Itch Questionnaire. A correlation (p < .001) between itch descriptors and
itch intensity was found. Strong adjectives, such as annoying and bothersome, were selected
by participants to depict the intense degree of suffering and unpleasantness they
experienced.

CVD affects about 2.5 million persons in the U.S.36 With CVD, inflammatory mechanisms
are up-regulated in the skin.37 Our findings are similar with other researchers who report
that that itch is associated with advanced CVD20,21 The effect of itch is negative for
someone with CVD since scratching can further damage the skin and result in ulceration.

Our findings are also consistent who report that pruritus of any origin leads to psychosocial
burden and impairs quality of life.14, 25, 30,31 For example Globe and colleagues31 reported
psoriatic itch symptoms influenced a person’s concentration, regular physical activity, and
sleep quality. Similarly, Yosipovitch and coworkers25 reported that 60% of respondents on
dialysis indicated that pruritus was associated with nervousness (36%) and depression (8%).
However, itch is not typically included in studies evaluating the influence of CVD on health
related quality of life.14

Research reveals physiologic associations between pain and itch processing, leading to the
Selectivity Theory of Itch and the Pattern Theory of Itch.38 This theory is based on evidence
that a subset of afferent nociceptors which respond to pruritogens exist that have separate
central connections and neurons. They theory also postulates that an inhibitory process
occurs so that pain and itch are not sensed simultaneously. Nevertheless, pain and itch are
difficult phenomena to separate. No single “itch center” in the brain has been identified.39

Testing of itch theories has been difficult, as there are no good animal models for itch.40, 41

Implications for WOC Nursing
WOC nurses care for many patients with CVD and lower extremity wounds. Our findings
add support to the findings of others indicating that recognition of itch as a problem,
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assessment a patient’s itch, and inclusion of itch management in treatment is a crucial
component of this care. Often the cause of itch cannot be identified and causal therapy is not
possible.30 Lawton42 noted managing dry and itching skin conditions is a skill required in all
nursing specialties. Dry and itchy skin conditions require emollient therapy to restore the
skin barrier.42 Our participants reported frequent use of petrolatum and various lotions to
treat itch. Antihistamines also may be used to relieve itch symptoms. Globe and
colleagues31 observed that no oral agent has been developed or approved by the United
States Food and Drug Administration for managing itch. First generation antihistamines
such as diphenhydramine and hydroxyzine may be used, but they are associated with
sedation that may affect day time performance. WOC nurse counseling should include
information about managing adverse side effects including administration of these agents in
the evening. Topical corticosteroids may provide relief from itch, but they should be used
with caution in patients with DVD since they may cause local atrophy. Additional treatment
strategies include psychoeducational interventions, stress training, and relaxation techniques.
30

Limitations
The itch questionnaire was added late in the study, resulting in a smaller sample size. We
did not explore a participant’s history of skin conditions that may have influenced itch such
as psoriasis or associated conditions. The number of participants with wounds was small
limiting our ability to evaluate wound itch. In addition, we did not collect data about the
influence of treatments on leg/feet or wound itch. Future studies need larger samples and
specific questions to specify itch by various body locations. Longitudinal data about what is
effective in treating itch of advanced CVD are needed.

The Itch Questionnaire we used provided descriptive information about the occurrence of
itch and its severity, but it further development of a robust instrument for itch is needed. The
Eppendorf Itch Questionnaire has been developed and tested that evaluates itch intensity and
health related quality of life.43 It is based on the long form of the McGill Pain Questionnaire
and provides information about itch and its psychosocial effects.44

Conclusions
Itch of the legs or feet was a common occurrence in patients with advanced CVD
irrespective of ulceration. Persons with itch reported higher lower extremity pain and had
lower scores on physical components of a validated health related quality of life instrument.
These findings indicate the need for further studies of the itch phenomenon, including
interventions for its prevention and treatment.
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Figure 1.
The figure shows the relationship between leg/feet itch (n = 74) and chronic venous disease
severity. The vertical axis is the leg/feet itch score (0 to 10 scale). The horizontal axis is the
clinical CEAP score (Class 0 to Class 6). This relationship was not strictly linear with itch
increasing at a faster rate at higher levels of clinical CEAP
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Table 1

CAEP Classifications16

Class Description

Class 0 No visible or palpable signs of venous disease

Class 1 Telangiectasias or reticular veins

Class 2 Varicose veins, distinguished from reticular veins by diameter of 3 mm or more;

Class 3 Edema

Class 4a Pigmentation or eczema

Class 4b Lipodermatosclerosis or atrophie blanche

Class 5 Healed venous ulcers

Class 6 Active venous ulcer
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Table 3

Methods Used to Decrease Leg/Feet Itch (n = 74) and Wound Itch (n = 12)

Methods Used to Decrease Itch Leg/Feet
Itch

Wound
Itch

n % of
cases

n % of
cases

Scratching 36 48.6 3 25

Lotion 28 37.8 3 25

Rubbing the area 17 23.0

Petrolatum 13 17.6 4 33.3

Diphenhydramine/hydroxyzine 8 10.8 1 8.3

Hot/warm water 5 6.8 1 8.3

Shower or tub bath 6 8.1 1 8.3

Steroid ointment 3 4.1

Antibiotic ointment 3 4.1 5 41.7

Cold pack/ice 3 4.1

Epsom salt (2) or menthol cream (2) or blowing air on area (1) 5 6.8

Note: More than one item could be selected. Percent of cases is presented because it gives the percent of persons who selected that option.
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Table 4

Factors That Exacerbated Leg/Feet Itch (n = 70)

Factor n % of cases

Heat 19 27.1

Worry 18 25.7

Cold 6 8.6

Certain foods 3 4.3

Note: More than one item could be selected. Percent of cases is presented because it gives the percent of persons who selected that option.
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