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Abstract

Background: Compression therapy is an important part of the treatment of patients with lymphedema or
chronic venous disease. However, there is no validated questionnaire evaluating the effect of compression and
its acceptance by the patient. Therefore, the aims of this study were to construct a questionnaire evaluating the
effect of compression and its acceptance by the patient, that is, the Dutch ICC Compression Questionnaire
(ICC-CQ), to investigate its reliability and validity, and to translate it into English.

Methods and Results: Eleven experts in applying compression and 51 Dutch patients with experience of using
compression were involved in the construction process. One part of the ICC-CQ has to be completed by the
patient and evaluates seven domains. The other part has to be completed by the health care provider and comprises
three domains. Reliability and validity of the final version was investigated in a new group of 79 Dutch-speaking
patients with lymphedema or chronic venous disease, wearing compression garments (N=52) or bandages
(N=27). Except for one domain, the Intraclass Correlation Coefficients for test—rest/interrater reliability ranged
from 0.55 to 0.93. Cronbach’s alpha for internal consistency ranged from 0.71 to 0.97. Eighty-nine percent of the
patients fully understood the questionnaire indicating good face validity, and 87% found it complete indicating
good content validity. Construct validity was considered good since 10 out of 11 hypotheses were accepted.
Conclusion: The ICC-CQ is the first reliable and valid questionnaire evaluating different kinds of compression
and the experience by patients with lymphedema or chronic venous disease.
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Introduction

LYMPHEDEMA IS A PATHOLOGICAL CONDITION charac-
terized by an abnormal collection of fluid within the inter-
stitium. This may lead to swelling of the limbs, trunk, head/neck,
or genitalia." Development of lymphedema has a considerable
influence on quality of life. Prevalence rate of chronic lym-
phedema is estimated at 150 million people worldwide. Chronic
venous disease manifests as telangiectasia, reticular veins, and
varicose veins. In more advanced disease, there may be edema,
skin fibrosis, and ulceration. This is a highly prevalent condi-
tion” and affects millions of people worldwide.?

Compression therapy is the mainstay of lymphedema
treatment and of conservative measures in chronic venous
disease.*> Compression therapy can be applied as bandages,
compression garments and as intermittent pneumatic com-
pression. To evaluate the effect of compression material and
systems, often the pressure under the material or system (i.e.,
interface pressure) is measured.® In addition, quality of life
of the subject and disease-related symptoms are evaluated.
Lymphedema-specific questionnaires are the upper limb
lymphedema-27,” Lymphedema Functioning, Disability and
Health questionnaire (Lymph-ICF),** Lymphoedema Quality
of Life Tool,'® Freiburg Life Quality Assessment for patients
with lymghedema—l,” and Lymphedema Quality of Life In-
ventory.'? Questionnaires specific to evaluate chronic venous
disease are VEINES Quality of Life instrument for chronic
venous disorders of the leg.1 14 Chronic Venous Insufficiency
Questionnaire (CIVIQ),L Tiibingen Questionnaire for mea-
suring Quality of Life in patients with Chronic Venous
Insufficiency, © Venous Leg Ulcer Quality of Life
Questionnaire,17 and Wound-Qol.18 However, none of these
questionnaires specifically evaluate the effect of compression
therapy and the experience of patients using the compression.
Besides the pressure and quality of life and symptoms, it is
necessary to evaluate other aspects related to compression, such
as the ease of application and removing of compression and the
comfort and complications of compression. Previous studies
about the effect of compression therapy used a self-developed
compression-specific evaluation tool, wherein reliability or va-
lidity was not yet investigated.'®~! To our knowledge, no re-
liable and valid compression-specific questionnaire exists to
assess different aspects of compression materials and devices
applied in patients with lymphedema or chronic venous disease.

Therefore, the first aim of our study was to develop an
assessment tool to evaluate the effect of different kinds of
compression materials and devices applied in patients with
lymphedema or chronic venous disease. The second aim was
to investigate its reliability and validity. The third aim was to
translate the questionnaire into English.

Material and Methods

Step 1: Development of the Dutch
ICC-Compression Questionnaire

The development of the questionnaire was based on input
from Dutch patients receiving compression therapy and
experts in applying compression therapy. Patients with lym-
phedema or chronic venous disease and receiving compression
therapy were recruited in the Centre for Lymphoedema and

Phlebology at the University Hospitals of Leuven. The expert
group was composed of individuals with a variety of profes-
sions and from different countries. Each version of the ques-
tionnaire was corrected based on the remarks from experts and
patients on the previous version. A version was considered as
final if consensus was reached within the expert group.

Step 2: Investigation of reliability and validity
of the Dutch ICC-Compression Questionnaire

Subjects. A new group of patients was recruited in the
Centre for Lymphoedema and Phlebology of the department
of Vascular Surgery at the University Hospitals Leuven
(Belgium) and in the Lymphology and Phlebology Clinic at
Nij Smellinghe Hospital (the Netherlands). Subjects who had
planned for a consultation in the hospital were contacted
by phone, and the study was explained. Subjects were in-
cluded if they were wearing compression stockings/garments
or bandages for the treatment of lymphedema (primary and
secondary) or chronic venous disease (any stage). Subjects
<18 years, non-Dutch speaking and unable to fill out ques-
tionnaires independently were excluded.

Study procedure. If a subject agreed to participate, the
informed consent was sent to the patient, together with four
questionnaires. The following questionnaires had to be filled
out 24-48 hours before the consultation:

ICC Compression Questionnaire (ICC-CQ) for patients
(ICC-CQ-P).

A questionnaire for assessing face and content validity for
patients (see further).

Short Form Health Survey-36 (SF-36): a reliable and valid
questionnaire to assess health-related quality of life in a
general population.??

For subjects with lymphedema of upper or lower limb, the
Lymphoedema Functioning Disability and Health ques-
tionnaire (Lymph-ICF): a valid and reliable questionnaire
for the evaluation of problems in functioning in patients
with lymphedema of the lower limb® or the upper limb.”*

For subjects with chronic venous disease, the CIVIQ: a
disease-specific reliable and valid questionnaire to eval-
uate the health-related quality of life in patients suf-
fering from chronic venous insufficiency.”*

All participants were asked to wear the compression material
or device at the time of the consultation. During the consulta-
tion, the subject filled out the ICC-CQ-P a second time.
Thereafter, two independent experienced health care providers
(providing care during the consultation, such as a vascular
surgeon, dermatologist, physical therapist, or nurse) filled out
the ICC-CQ for health care providers (ICC-CQ-H). Each health
care provider was also asked to fill out the questionnaire for
assessing face and content validity for health care providers.

The questionnaire to assess face and content validity of the
ICC-CQ-P and ICC-CQ-H contained questions (1) about the
understandability of the questions in the different domains;
(2) about the clarity of the scoring system; and (3) about the
completeness of the questionnaire.

Data analysis. SPSS version 24.0 was used to analyze
the quantitative outcomes.
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Reliability. To investigate test—retest reliability of each
domain of the ICC-CQ-P, the Intraclass Correlation Coeffi-
cient [ICC 2,1] and its 95% confidence interval was deter-
mined. To evaluate interrater reliability of each domain of
the ICC-CQ-H, the ICC [1,1] was determined. To evaluate
internal consistency for each domain, Cronbach’s alpha
coefficient was determined. To interpret the magnitude of
the within-subjects variation of two scores on the different
domains, the standard error of measurement (SEM) was cal-
culated by using the following formula: SEM = SD(+/1 — ICC),
where SD was the mean standard deviation of the two ratings.*>
For the domain scores of the ICC-CQ-P, to evaluate clinically
important changes, the smallest real difference (SRD) was
calculated as follows: SRD=1.96 x SEM x /2.>> To obtain a
reference range for the mean difference of the scores of the two
test occasions, the 95% SRD was calculated as the mean dif-
ference between the two test occasions SRD.

ICCs, Cronbach’s alpha coefficients, and correlation co-
efficients were interpreted to be weak below 0.40, moderate
between 0.40 and 0.74, strong between 0.75 and 0.90, and
very strong above 0.90.%¢

Validity. Face validity, content, and construct validity
were examined. It was not possible to examine criterion va-
lidity. There is no gold standard for evaluating compression
materials and devices.

Face validity was examined by asking the patients and
health care providers whether the questions in the different
domains of ICC-CQ-P and ICC-CQ-H, respectively, were
understandable and whether the scoring system was obvious.

Content validity was examined by analyzing the answers
of the patients wearing compression and their health care
providers about the comprehensiveness of the question-
naire. In addition, all participants could give additional
general remarks. Finally, floor and ceiling effect was in-
vestigated for the different domain scores. Floor and ceiling
effects were considered to exist if more than 20% of re-
sponses reached the lowest or highest possible score.?” Face
and content validity were defined as very good if >90% of
the patients found the whole questionnaire understandable
and complete and >90% of the domains-scores had no floor
or ceiling effect. It was defined as good if the proportion was
situated between 75% and 90%, as moderate if the propor-
tion was situated between 40% and 74%, and as weak if the
proportion was <40%.

Construct validity is a process in which validity is evalu-
ated in terms of the extent to which a measure correlates with
variables in a manner consistent with theory.”® In the present
study, convergent validity is investigated, which is a part of
construct validity. The relationship between scores on the
different domains of the ICC-CQ and other disease-specific
and general quality of life measures was examined. A priori,
hypotheses were formulated about possible moderate to high
correlations coefficients between certain domains of the ICC-
CQ-P and domains of (1) the SF-36 for all participants, (2) the
CIVIQ for participants with chronic venous disease, and (3)
the Lymph-ICF-LL for participants with lower limb lym-
phedema and the Lymph-ICF-UL for participants with upper
limb lymphedema (Table 1). To investigate the relationship
between the domains, the Pearson correlation coefficient was
used. Since a valid evaluation tool for the fitting of com-
pression and for the skin integrity is missing, construct va-
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lidity of the ICC-CQ-H was not investigated. Construct
validity was defined as ‘“very good’’ if more than 90% of all
hypotheses were confirmed, as “‘good” if 75% to 90% of
the hypotheses were confirmed, and as ‘“moderate’ if 40%
to 74% of the hypotheses were confirmed.

Step 3: Translation of the questionnaire into English

The ICC-CQ was translated into the English language
according to established international guidelines described
by the World Health Organization.?**° Therefore, a sequen-
tial approach was applied to translate the Dutch ICC-CQ into
English.>*?’ This was established in different stages after a
standard forward—backward translation process, which has
become standard in health status assessments.”>*'~* The
Dutch version was translated into English by two individuals
working independently. After a consensus meeting, a rec-
onciled translation was developed. Subsequently, a third
person translated the reconciled form back into Dutch. An
expert committee consisting of a methodologist, the devel-
opers, a language professional, and the translators reviewed
all reports and produced the final version.

Results
Step 1: Development of the Dutch ICC-CQ

Figure 1 shows that ICC-CQ has been developed between
September 2013 and August 2015. Seven different prelimi-
nary versions were developed, and the development was
based on input from experts and patients using compression.

The purpose of the ICC-CQ is to evaluate the effect of
different kinds of compression materials and systems and its
acceptance and experience by the patient. The compression
questionnaire is developed to be used for longitudinal com-
parative studies (see Fig. 2 for the procedure and structure).
The target population are patients using compression for
different causes and at different locations. As mentioned, the
ICC-CQ consists of two questionnaires: ICC-CQ-P has to be
filled out by the patients and the ICC-CQ-H by the health care
provider. The ICC-CQ, the manual and excel file to calculate
the scores can be found on the website of the International
Compression Club.

The ICC-CQ-P starts with a general introduction and in-
formation about the scoring system (Supplementary Appendix
S1). In part 1, the patient has to score his/her physical func-
tioning without wearing compression and has to score the
disease-related symptoms before the start of the tested com-
pression. Thereafter, the tested compression is applied. During
follow-up (after wearing the compression), the patient has to
fill out part 2 of ICC-CQ-P. This part starts with general
questions about the patient (5 items). Thereafter seven do-
mains are questioned (Table 2): (1) dosage of compression
(3 items), (2) application and removing of compression
(4 items), (3) compression and comfort (6 items), (4) compli-
cations of compression (12 items), (5) physical functioning in
relation to compression (9 items), (6) disease-related symp-
toms (7 items), and (7) general experience (1 item).

The ICC-CQ-H starts with an introduction about the pur-
pose, structure, and content of the questionnaire (Supplemen-
tary Appendix S2). Before the start of the tested compression,
in part 1, the health care provider performs a general
assessment, that is, general information about the patient,



TABLE 1. HYPOTHESES REGARDING CONSTRUCT VALIDITY OF THE ICC COMPRESSION QUESTIONNAIRE FOR PATIENTS

Hypothesis

Rationale

Pearson r (p)

Considering all correlation coefficients for various domains of ICC-CQ-P and SF-36, moderate to high correlation

coefficients would occur for:

1. ICC-CQ-P “‘physical
functioning”” and SF-36
“physical functioning”

2. ICC-CQ-P “‘physical
functioning” and SF-36
“role-physical”’

3. ICC-CQ-P ““physical
functioning” and SF-36
“social functioning”

4. ICC-CQ-P ““disease-
related symptoms’’ and
SF-36 “bodily pain”

ICC-CQ-P physical functioning: How do you rate, your ability to
move your ankle/wrist, knee/elbow, hip/shoulder, to walk, carry
out job, complete household chores, practice sports, carry out
leisure activities and social activities?

SF-36 physical functioning: Does your health limit you in the
following activities? Vigorous activities, such as lifting heavy
objects, moderate activities such as moving a table, vacuum
cleaning, lifting or carrying groceries, climbing several flights of
stairs, climbing one flight of stairs, bending kneeling or stooping,
walking more than a mile, walking half a mile, walking 100 yards,
bathing or dressing yourself?

ICC-CQ-P physical functioning: see 1.

SF-36 physical role: During the past 2 weeks, how many times have
you had any of the following problems with your work or other
daily activities as a result of your physical health? Cut down on the
amount of time you spent on work and other activities,
accomplished less than you would like, were limited in the kind of
work or other activities, had difficulty performing the work or
other activities.

ICC-CQ-P physical functioning: see 1.

SF-36 social functioning: During the past 2 weeks, to what extent
have your physical health or emotional problems interfered with
your normal social activities with family, neighbors, or groups?
During the past 2 weeks, how much of the time has your physical
health or emotional problems interfered with your social activities?

ICC-CQ-P disease-related symptoms: Do you experience in relation
to your disease pain, loss of muscle strength, heaviness, swelling,
tight skin, leakage of fluid?

SF-36 bodily pain: How much bodily pain have you had during the
past 4 weeks? During the past 4 weeks, how much did pain
interfere with your normal work?

0.61 (p<0.01)

0.65 (p<0.01)

0.57 (p<0.01)

~0.51 (p<0.01)

Considering all correlation coefficients for various domains of ICC-CQ-P and CIVIQ, moderate to high correlation

coefficients would occur for:

5. ICC-CQ-P ““physical
functioning” and CIVIQ
“physical impact”

6. ICC-CQ-P “‘physical
functioning” and CIVIQ
““social impact”

7. ICC-CQ-P “‘physical
functioning” and CIVIQ
‘“‘general pain
awareness’’

ICC-CQ-P physical functioning: see 1.

CIVIQ physical impact: During the past four weeks, to what extent
did your leg problems bother/limit you while doing the movements
or activities listed below: climbing stairs, crouching, kneeling,
walking briskly, housework?

ICC-CQ-P physical functioning: see 1.

CIVIQ social impact: During the past four weeks, to what extent did
your leg problems bother/limit you while doing the movements or
activities listed below: going out, travel by car, making physically
strenuous efforts?

ICC-CQ-P physical functioning: see 1.

CIVIQ general pain awareness:

During the past 4 weeks, to what extent did you have pain in the legs
and have sleep problems? To what extent did your legs
bothered/limited you in your work and while standing for a long
time?

~0.56 (p<0.01)

-0.51 (p<0.01)

~0.31 (p=0.09)

Considering all correlation coefficients for various domains of ICC-CQ-P and Lymph-ICF, moderate to high correlation

coefficients would occur for:

8. ICC-CQ-P ““physical
functioning” and
Lymph-ICF ““mobility”

ICC-CQ-P physical functioning: see 1.

Lymph-ICF-LL mobility: Due to your lymphedema, can you still sit
for a prolonged time, stand for a prolonged time, kneel, walk, ride
a bicycle, drive a car, take the stairs?

Lymph-ICF-UL mobility: Due to your lymphedema, can you still
perform tasks with an elevated arm, lift or carry heavy objects,
sleep on affected side, perform computer work (>30 minutes),
sunbathe, drive a car, walk (>2km), ride a bicycle?
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~0.54 (p<0.01)

(continued)
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TABLE 1. (CONTINUED)

Hypothesis

Rationale Pearson r (p)

9. ICC-CQ-P “‘physical
functioning” and
Lymph-ICF
“household”

10. ICC-CQ-P “‘physical
functioning” and
Lymph-ICF “life
domain/social life”’

ICC-CQ-P physical functioning: see 1. -0.63 (p<0.01)

Lymph-ICF-LL household: Due to your lymphedema, have you
become more dependent on others, do you have problems with
organizing different matters and completing household chores?

Lymph-ICF-UL household: Due to your lymphedema, can you still
cook, clean, iron, garden?

ICC-CQ-P physical functioning: see 1.

Lymph-ICF-LL life domain/social life: Due to your lymphedema, can
you fulfill your job, practice sports, carry out leisure time
activities, carry out social activities, wear clothes and/or shoes you
like to wear and go on holiday?

Lymph-ICF-UL life domain/social life:

Due to your lymphedema, can you go on holiday, perform hobbies,
practice sports, wear clothes and/or shoes you like to wear, fulfill

—0.64 (p<0.01)
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your job, carry out social activities with friends?

11. ICC-CQ-P “‘disease-
related symptoms’ and
Lymph-ICF “‘physical
function”

ICC-CQ-P “‘disease-related symptoms’’: Do you experience in
relation to your disease pain, loss of muscle strength, heaviness,
swelling, tight skin, leakage of fluid?

Lymph-ICF-LL physical function: Do you have at the level of your

0.41 (p<0.01)

leg(s) and/or foot/feet: pain, tensed skin, tingling, infections,

stiffness or heaviness?

Lymph-ICF physical function: Does your arm feel heavy, stiff,
swollen, feels like it has lost strength, tingle, hurt and has a tensed

skin?

CIVIQ, Chronic Venous Insufficiency Questionnaire; ICC-CQ-P, ICC Compression Questionnaire for Patients; Lymph-ICF-LL,
Lymphedema Functioning, Disability and Health Questionnaire for Lower Limb Lymphedema; Lymph-ICF-UL, Lymphedema
Functioning, Disability and Health Questionnaire for Upper Limb Lymphedema; SF-36, Short Form Health Survey-36.

about the compression to be tested and about the history of
compression. A nominal scoring system is used. In addition,
the health care provider performs an assessment of the skin that
will be covered by the tested compression. After the com-
pression has been started, in part 2, the health care provider
performs an evaluation of the tested compression (3 items) and
of the adherence of the patient (1 item) on an 11-point scale
(Table 2). Thereafter, the health care provider performs an
assessment of the skin under the compression material or de-
vice (9 items) on a 3-point scale (absent, doubtfully present,
and clearly present). The questionnaire ends with an appendix
with an overview of general and disease-specific quality of life
questionnaires. It is recommended to use one or more of these
questionnaires, in addition to the ICC-CQ.

The calculation of the score on each domain is demon-
strated in Table 2. With the exception of the domain ‘‘dosage
of compression” with a range of scores between 0 and 168
hours, the score on each domain ranges between 0 and 10. The
general questions need an answer on a nominal scale. It takes
+7 minutes on average to complete parts 1 and 2 of the ICC-
CQ-P as well as to complete both parts of the ICC-CQ-H.

Step 2: Investigation of reliability and validity
of the Dutch ICC-CQ

Between October 2015 and August 2016, 79 subjects were
included in this study: 62 women and 17 men. Sixty-five patients
were recruited in UZ Leuven in Belgium and 14 in Nij Smel-
linghe Hospital in the Netherlands. Mean age was 59.6 (£13.8)
years. Forty-eight patients had lymphedema, and 31 patients
suffered from chronic venous disease. Fifty-nine patients had
compression at the level of the upper limb, 19 patients at the

level of the lower limb, and 1 of the face. Fifty-two subjects
wore compression garments, and 27 wore multi-layer bandages.

Reliability. In Table 3, the results regarding reliability of
the ICC-CQ-P are shown. Test—retest reliability for the do-
mains ‘‘dosage of compression’” and ‘‘physical functioning
in relation to compression’ is very strong and for the do-
mains ‘‘application and removal of compression material,”
“compression and comfort,”” and ‘‘complications of compres-
sion” it is strong. For the domains ‘‘disease-related symp-
toms” and ‘‘general experience,” test-retest reliability was
moderate. Internal consistency of different domain scores
ranged from moderate to very strong. Scoring on the different
domains had an acceptable variability (SEM between 0.4
and 10.8). The greatest variability was found for the scor-
ing on the domain ‘‘general experience.”” Subsequently, also
SRD was highest for this domain.

In Table 3 also, the results regarding reliability of the ICC-
CQ-H are shown. Interrater reliability was strong for the
“‘compression material’’ score, was moderate for the *‘skin’’
score, and was weak for the ‘‘adherence’ score. Internal con-
sistency of the domain scores was moderate to strong scores.
SEM and SRD were small.

Validity. In Table 4, the remarks of the patients regarding
face and content validity and details regarding floor and
ceiling effect of the ICC-CQ-P are shown. All patients filled
out the questionnaire for assessing face and content validity.
Of all patients, 70 patients (89%) indicated that the ques-
tionnaire was completely understandable. The other 9 pa-
tients (11%) found one or more questions unclear or found
the scoring system unclear. In addition, 69 patients (87%)
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Board of International Idea to develop compression Excel-file September 2013
Compression Club questionnaire
Experts ND/ HP Development questionnaire in Dutch Version 1 December 2013
20 Dutch-speaking Results presented and discussed during Version 2 June 2014
patients wearing meeting of International Compression
compression Club in Maastricht (May 2014)
Set up of international
expert group ND/ HP/
RD/ IH/ VK/ AB/ GM/
EB/ ST
International expert Correction of questionnaire Version 3-5  June-September
group 2014
Experts from Correction of questionnaire Version 6 December 2014
compression group of
UZ Leuven/
1 Dutch-speaking
patient wearing
compression
30 Dutch-speaking Results presented during meeting of Version 7 August 2015
patients wearing International Compression Club in
compression Maastricht (May 2015)
Experts HP/ RD/ JH/ VK/
AB/ GM/ EB
79 Dutch-speaking Results presented during congress of Consensus September 2017
patients wearing International Compression Club in from expert
compression Barcelona (September 2017) group that
version 7 is
final version
ND physical therapist and ST vascular surgeon - Belgium; HP dermatologist — Austria; RD dermatologists
and EB compression specialist — the Netherlands; JH dermatologist - Switzerland; AB compression specialist
— Germany; VK internist — United Kingdom; GM internist — UK;
FIG. 1. The process of development of the ICC-CQ with an overview of the kind of input from the experts/patients and

the period. ICC-CQ, ICC Compression Questionnaire.

indicated that the questionnaire was complete and had no
other remarks regarding the content of the questionnaire. In
none of the domain scores, floor effect was present and 3 on
7 domain scores showed a ceiling effect. Table 2 shows the
hypotheses of expected moderate to high correlation coeffi-
cients between domain scores of the ICC-CQ-P and domain
scores of the SF-36 questionnaire, of CIVIQ, and of Lymph-
ICF questionnaires (to investigate construct validity). For 10

on 11 (or 91%) hypotheses, the Pearson correlation coeffi-
cient was interpreted as moderate to strong (» between 0.40
and 0.90) and was accepted.

Table 4 also shows the remarks of the health care providers
regarding face and content validity and details regarding floor
and ceiling effect of the ICC-CQ-H. Nineteen health care
providers filled out the questionnaire for assessing face and
content validity. Of all health care providers, 14 (74%) found
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ICC-CQ-P ICC-CQ-H
Filled out by patient Filled out by health care
provider

BEFORE START OF
TESTED COMPRESSION

Part 1:

General questions

Physical functioning without
wearing compression
Disease-related symptoms

Part 1:
General assessment, with
description of:

- patient
compression to be
tested
history of
compression

Assessment of skin

AT FOLLOW-UP, AFTER WEARING TESTED
COMPRESSION

Part 2:

Seven domains:

1) dosage of compression (3
items)

2) application and removing
of compression (4 items)

3) compression and comfort
(6 items)

4) complications of
compression (12 items)

5) physical functioning in
relation to compression (9
items)

6) disease-related symptoms
(7 items)

7) general experience (1
item)

Part 2:

Three domains:

1) tested compression (3
items)

2) adherence (1 item)

3) assessment of skin
under compression (9
items)

FIG

. 2. Procedure of use of ICC-CQ in a clinical trial.
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the questionnaire completely understandable. The other five
health care providers found one question unclear (N=4) or the
scoring system unclear (N = 1). Moreover, all except one health
care provider (95%) found the questionnaire complete. Neither
floor nor ceiling effects of the domain scores were present.

In September 2017, the results regarding reliability and
validity of the Dutch ICC-CQ were presented during the
congress of the International Society of Lymphology in
Barcelona. The expert group reached consensus that the
seventh version is the final version.

Step 3: Translation of the questionnaire into English

Comparison of the backward translation with the original
Dutch ICC-CQ was performed, and modifications were
provided to the translation if needed. This resulted in the final
version after unanimous agreement of all translators. Clini-
metric properties of the English version of the questionnaire
have yet to be investigated.

Discussion

The Dutch ICC-CQ is the first reliable and valid ques-
tionnaire to evaluate the effect of different kinds of compres-
sion materials and systems and its acceptance and experience
by the patient.

The finalized ICC-CQ represents a synthesis of the avail-
able specific literature, input from an international panel of
experts, and experience of expert patients with lymphedema

TABLE 2. OVERVIEW OF THE DOMAINS OF THE ICC COMPRESSION QUESTIONNAIRE FOR PATIENTS AND HEALTH CARE
PRrROVIDERS, THE ITEMS IN EACH DOMAIN, AND THE FORMULA TO CALCULATE THE DOMAIN SCORES

Domain Items Calculation score
ICC-CQ-P
Dosage of compression  No. of days past week; no. of hours during =question 1 X (question 2 + question 3)
(0-168) daytime; no. of hours at night

Application and
removing of
compression (0-10)

Compression and
comfort (0-10)

Able to put on without help; able to put on with
help; able to take off without help; able to
take off with help

Able to wear shoes; able to wear clothes; feeling
immediately; feeling during daytime; feeling
at night; appearance

Skin irritation; tender spots; skin damage;
itching; warmth; throbbing; cramps; cutting
in; slippage; local swelling; bulky feeling; too
tight feeling; other; other

Able to move wrist/ankle; elbow/knee;
shoulder/hip; use spoon/walk; carry out job;
complete household chores; practice sports,
carry out leisure activities; social activities

Pain; loss of muscle strength; heaviness;
swelling; tight skin; tingling; leakage

Complication of
compression (0-10)

Physical functioning
in relation to
compression (0-10)

Disease-related
symptoms (0-10)

General experience Experience
(0-10)
ICC-CQ-H
Compression material Cover; fit; appropriate
(0-10)
Adherence (0-10) Adherence
Skin (0-10) Dry; local swelling; general redness; local

redness; strangulation; blister; erosion;
ulceration; papules; other

=([question 1x2] + question 2b) +
([question 3 x2] + question 4b)/6

=[sum of questions 1-6]/[6 — no. of
questions not answered]

=[sum of questions 1-14]/[14 — no. of
questions not answered]

=[sum of questions 1-9]/[9 — no. of
questions not answered]

=[sum of questions 1-7]/[7 — no. of
questions not answered]
=question 8

=[sum of questions 2—4]/[3 — no. of
questions not answered]

=question 5

=([sum of questions 2.1 — 2.10]/[10 — no.
of questions not answered]) x5

ICC-CQ-H, ICC Compression Questionnaire for health care providers.
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TABLE 3. MEAN SCORES (MIN; MAX) OF THE FIRST AND SECOND RATING AND RELIABILITY, INTERNAL CONSISTENCY,
VARIABILITY, AND CLINICALLY IMPORTANT CHANGE OF THE ICC COMPRESSION QUESTIONNAIRE
FOR PATIENTS AND HEALTH CARE PROVIDERS

Clinical
Internal important
Rating 1 Rating 2 Reliability*  consistency  Variability change
Mean Mean Icc SRD
(min; max) (min; max) (95% CI)  Cronbach’s o SEM (95% CI)
ICC compression questionnaire for patients
Dosage of compression 99.0 (14; 168) 99.9 (14; 168) 0.93 (0.90 to 0.97 10.8 30.0 (=30.9 to
[0-168] 0.96) 29.2)
Application and removing 8.3 (2.7; 10.0) 8.2 (1.7; 10.0) 0.89 (0.83 to 0.94 0.7 2.0 (-2.0to
[0-10] 0.93) 2.0)
Compression and comfort 6.7 (0.0; 10.0) 8.3 (1.3; 10.0) 0.82 (0.72 to 091 1.0 2.7 (-3.1to
[0-10] 0.88) 2.3)
Complications of 25(0.2;63) 25(0.3;6.2) 0.81(0.72to 0.89 0.7 2.0 (-2.0to
compression [0—10] 0.87) 1.9)
Physical functioning 8.2 (2.4; 10.0) 8.3 (4.0; 10.0) 0.93 (0.90 to 0.97 04 1.2 (-1.3to
in relation to 0.96) 1.1)
compression [0—10]
Disease-related symptoms 2.7 (0.0; 8.3) 2.7 (0.0; 7.6) 0.73 (0.61 to 0.85 1.1 3.1 (-3.0to
[0-10] 0.82) 3.2)
General experience 7.5 (0; 10) 7.8 (0; 10) 0.55 (0.31 to 0.71 1.8 50 (-53to
[0-10] 0.72) 4.7)
ICC compression questionnaire for health care providers
Compression material 8.6 (5.0; 10.0) 8.6 (5.0; 10.0) 0.71 (0.58 to 0.83 0.6
[0-10] 0.97)
Adherence [0-10] 9.4 (4; 10) 9.5 (6; 10) 0.39 (0.19 to 0.56 0.8
0.56)
Skin [0-10] 2.3(0.0;7.5) 2.4(0.0,7.00 0.82(0.73 to 0.90 0.7
0.94)

aTest—retest reliability for ICC—CQ-P and interrater reliability for ICC-CQ-H.
CI, confidence interval; SEM, standard error of measurement; SRD, smallest real difference.

or chronic venous disease. The questionnaire was refined over
seven steps. Since there is no other tool to evaluate compres-
sion material and systems in the literature, we were not able to
compare the results of our study with an existing questionnaire.

Face and content validity of the ICC-CQ was good. More
than 75% of the patients and health care providers found their
questionnaire understandable and complete. In Table 4, a
reply on the different remarks from patients and health care
providers with consensus from the expert group is shown.
Construct validity was very strong. Ten of 11 (91%) hypoth-
eses assessing construct validity were accepted. For these
10 hypotheses, moderate correlation coefficients were found
between expected domain scores of the ICC-CQ-P and do-
main scores of other reliable and valid questionnaires that
evaluate the same construct. It is important to note that we
were unable to investigate construct validity of the complete
ICC-CQ. Since evaluation tools to validate the other domains
of ICC-CQ are missing in the literature, the hypotheses were
only formulated about the ‘‘physical functioning and
“disease-related symptom’” domain of ICC-CQ-P.

Except for the ‘‘general experience’’ domain, test-retest
reliability of the ICC-CQ-P was good to very good, internal
consistency was good, and measurement variability and
clinical important change was small. Test-retest reliability
of the score on the ‘‘disease-related symptoms’’ domain was
borderline strong. This is unexpected, since the questions in
this domain resemble the questions of the ‘“‘physical func-

tion”” domain of the Lymph-ICF questionnaires closely and
its test—retest reliability is very strong.®® One of the remarks
regarding face validity was that some patients did not know
whether they had to evaluate their symptoms because of
the disease or the side effects of the compression material/
system. It may be that a number of patients scored it dif-
ferently on different occasions. With the exception of the
“‘adherence” domain, interrater reliability of the ICC-CQ-H
was moderate to strong, internal consistency was strong to
very strong, and measurement variability was small.

The present study had several strengths. First, the ques-
tionnaire was developed in different stages with an improve-
ment of each version. Second, the construction was based on
input from 11 experts in compression therapy and from seven
different countries on the one hand and from 51 patients
wearing compression on the other hand. Third, the investiga-
tion of reliability and validity of the final Dutch ICC-CQ was
performed on a large group of patients (n="79) in two different
countries. Fourth, the study group was representative for all
patients receiving compression (i.e., mix of patients with
lymphedema or chronic venous insufficiency and of patients
wearing compression garments or bandages). Finally, different
aspects of reliability and validity were investigated.

The present study also had some weaknesses. First, not all
types of compression therapy were applied. The included
patients wore compression garments or bandages and did
not receive intermittent pneumatic compression nor did they



TABLE 4. FACE AND CONTENT VALIDITY OF THE ICC COMPRESSION QUESTIONNAIRE FOR PATIENTS

AND OF HEALTH CARE PROVIDERS

Remark regarding ...

Face validity (=remarks
regarding comprehensibility of
questions and scoring system)

and content validity (=remarks Floor vs.
regarding completeness of ceiling effect
questionnaire and other remarks (=% score
regarding content) of 0 vs. 10)

Reply on remarks with consensus
from expert group

ICC-CQ-P
Questionnaire in
general

Scoring system

Dosage of
compression
domain

Application and
removing of
compression
domain

Compression and
comfort domain

Complications of
compression
domain

Physical functioning
in relation to
compression
domain

It judges rather the effect and
experience from compression
garments and not from
bandages (N=2)

It is difficult to distinguish the
side effects caused by
compression material from the
side effects caused by the
disease (N=2)

Questions about durability of the
compression material and
system are missing (N=2)

Since the anchors of the scoring
system are changing, the
scoring is sometimes difficult
(N=1)

It is difficult to express the
amount of problems in a
number (N=2)

Since the effect and experience
from the compression material
changes from day to day, it is
difficult to score the questions
(N=3)

What is daytime and what is 1% vs. 19% °
night time (N=1)

Not possible to distinguish 0% vs. 52%
between help from others and
help from a device (N=1)

The difference in scoring
between with and without help
is not obvious (N=1)

It is not clear what is meant with 1% vs. 12%
usual shoes: preferred shoes or
wearable shoes (N=1)

“Development of blue toes” is 6% vs. 0%
missing (N=1)
“Hypoesthesia of the toes” is
missing (N=1)
— 0% vs. 0%
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Only the questions in the ‘‘application and
removing of compression’’ domain are
more specific for compression garments
and this is because bandages are
applied or removed without the use of
material. However, a person wearing
bandages can answer all questions in
this domain.

It is, indeed, difficult to completely
distinguish the scoring of these two
domains. Therefore, the separate
domains only contain the typical side
effects and there is no overlap.

Indeed, this information is missing and
has to be evaluated separately.

These remarks are typically reported
when patients have to fill out a
questionnaire when using a numeric
scale. A numeric scale was chosen (and
not a scale with words), because
numbers result in more accurate
estimates.”

Advise the patients to score the mean
effect and experience of the last week.

In the questionnaire, add between
brackets the explanation ‘‘the waking
hours” after the word ‘‘daytime’’ and
the explanation ‘“‘the hours sleeping in
bed’’ after the word ‘“‘night.”” In fact,
based on this information, we want to
know the dosage of compression during
24 hours, so the exact hours during the
day and at night are not necessary.

Based on input from other patients, the
structure of this domain has changed
several times during the construction
process. Finally, consensus with the
expert group was reached to apply the
current structure.

In that case, the patient has to score that
she is not able to wear her usual shoes.
Add between brackets the words “‘you
like to wear” after shoes.

Patients have to fill out these missing
complaints in the section ‘‘other
specific problems.”

(continued)



TABLE 4. (CONTINUED)

Remark regarding ...

Face validity (=remarks
regarding comprehensibility of
questions and scoring system)
and content validity (=remarks

regarding completeness of

questionnaire and other remarks
regarding content)

Floor vs.
ceiling effect
(=% score
of 0 vs. 10)

Reply on remarks with consensus
from expert group

Disease-related
symptoms domain

General experience
domain
ICC-CQ-H
Questionnaire in
general
Scoring system

Compression

material domain
Adherence domain
Skin domain

Do I have to score the symptoms
related to the disease or
evoked by the treatment
(bandaging)? (N=2)

I do not understand ‘‘tensed
skin” (N=1)

Difficult to distinguish between
present and doubtfully present
N=1)

Global swelling is missing
WN=1)

Local redness is scored
identically as strangulation
(N=1)

Difference between local and
general redness is not obvious
(N=2)

When do you report that
strangulation is present: only
in case of non-expected
strangulation or also in case of
expected strangulation that is
present for instance when
there is compression at the
level of the knee? (N=1)

20% vs. 0%

6% vs. 29%

0% vs. 20%

0% vs. 67%
8% vs. 0%

Emphasize here that the patient has to

score the symptoms related from the
disease (i.e., lymphedema or chronic
venous insufficiency). The side effects
from the bandaging are scored in the
“complication and compression’’
domain. If the questionnaire is used in a
randomized controlled trial comparing
two compression materials/systems, the
“disease-related symptom’” domain has
to be scored at baseline (before the start
of wearing the compression) and
without using the material or system.
After using the material or system
during a certain time interval, the
patient fills out the ‘“‘disease-related
symptom’’ domain again while wearing
the compression material/system. In
this way, the change of symptoms
related to the disease (i.e., treated by
the compression) is evaluated.

During the construction process, to

simplify the scoring, the scoring system
was changed from an 11-point scale
into a 3-point scale with words. This
change has led to an improvement of
interrater reliability and a decrease of
measurement variability.

Global swelling is scored in the ICC-CQ-

P in the “‘disease-related symptoms”’
domain.

The content of this domain has changed a

lot during the construction process. To
improve face validity, for instance,
after each item a small explanation is
provided. The health care provider has
to read these explanations before
starting to fill out the questionnaire.

3016 hours; °152-168 hours.
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wear velcro bandages. Second, it was not possible to inves-
tigate construct validity of all domains of the questionnaire
for patients and health care providers. The reason is that no
evaluation tool assessing compression material and systems
exists in the literature. Third, not all clinimetric properties
of the Dutch ICC-CQ were investigated. Responsiveness has
to be further explored. In addition, further research into the
clinimetric properties of the English version of the ICC-CQ is
warranted, as well as into those of other already existing
translations such as the German and French language versions.

Besides the application of this questionnaire in longitudinal
comparative studies, it can be used in clinical practice to make
adjustments to the applied compression based on patients’
feedback regarding comfort of the compression materials as
well as on skin inspection as performed by the health provider,
to improve patients’ quality of life during treatment.

Conclusions

In conclusion, the Dutch ICC-CQ is the first reliable and
valid questionnaire to evaluate different kinds of compres-
sion material and devices and its acceptance and experience
by Dutch-speaking patients with lymphedema or chronic
venous disease. In the future, the questionnaire can be used in
longitudinal comparative studies to compare the effect and
patients’ views of different kinds of compression therapy. In
clinical practice, this tool enables an objective evaluation
of the applied compression to make adjustments to the
patient-specific treatment program if needed. Further re-
search is needed to examine responsiveness of the Dutch
version and the reliability and validity of the questionnaire in
other languages than Dutch.
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