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Background: The questionnaire for the quality of life with chronic wounds (Wound-QoL) is
a valid and reliable instrument to determine the disease-specific health-related QoL of
patients with chronic wounds. For the interpretation of HRQoL scores, it is additionally
important to know which differences in scores are considered meaningful. The minimal
important difference (MID) is defined as a change in HRQoL that a patient would consider
meaningful, such that the patient would judge a treatment to be beneficial and worthy of
repeating.

Objective: To interpret changes in the Wound-QoL scores and draw conclusions regarding
the relevance of detected changes; the purpose of this study was to estimate the MID of the
Wound-QoL global score and its subscales for patients with chronic wounds.

Patients and Methods: Patients completed the Wound-QoL before and four to six weeks
after treatment and additionally gave a global rating of wound status change after treatment.
The global rating of change served as an anchor question. MIDs were calculated based on an
anchor-based and a distribution-based method.

Results: In total, 227 patients participated in the study. The mean age of the study popula-
tion was 66.9 (+ 12.7) median was 69.5, and 51.5% of the patients were female. MIDs for the
Wound-QoL global score ranged from 0.47 to 0.52, proposing an overall estimation of 0.50.
Conclusion: The results can be used to measure and interpret changes in wound-specific
QoL over time.

Keywords: MID, minimal important difference, health-related quality of life, chronic
wounds

Introduction

Chronic wounds can cause pain, reduce mobility and lead to social isolation and further
impairments in everyday life. Accordingly, the health-related quality of life (HRQoL)
of patients with chronic wounds is substantially impaired.' Chronic wounds com-
monly persist for several months or years and treatment is very complex and time
consuming. In many cases, quality care, including identification of the wound cause, is
lacking. Improving patients’ HRQoL and decreasing the burden of disease are impor-
HRQoL is thus also an

essential outcome for evaluating treatment success in patients with chronic wounds.

tant goals in the long-lasting process of wound treatment.”

Numerous generic and disease-specific measurement instruments have been developed
in the past decades. In order for these instruments to be used in clinical practice or
clinical trials, they should fulfil defined psychometric requirements, such as reliability
and validity.> For the interpretation of HRQoL scores, it is additionally important to
know which differences in scores are considered meaningful. The minimal important
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difference (MID) is defined as a change in HRQoL consid-
ered as meaningful, in order to judge a treatment to be
beneficial and worthy of repeating.’

A frequently used instrument to assess HRQoL in
patients with chronic wounds is the Wound-QoL question-
naire. It was developed based on three wound-specific
HRQoL instruments, aiming to condense the list of items
to include the most necessary items and harmonise the
response format.® The final psychometrically validated
version of the Wound-QoL questionnaire contains 17
items and allows for conclusions to be made regarding
the overall wound-specific HRQoL as well as its indivi-
dual domains. It has been proven to be a well-
understandable, valid and highly reliable questionnaire
that is suitable for use in clinical trials as well as clinical
practice.” "' The Wound-QoL showed good internal con-
sistency, with high Cronbach’s alpha for all the subscales
and in the global scale (> 0.8). Convergent validity was
satisfactory as indicated by correlations with the generic
HRQoL as measured by the EQ-5D (range =0.5-0.7) and
another measure of wound-specific HRQoL, the FLQA-wk
global score (r>0.8).” Test—retest reliability ranged from
r = 0.79 for the subscale “psyche” to 0.86 in the total
score.'” The Wound-QoL has been translated into many
languages and is therefore used internationally.'>'® Until
now, the absence of a MID has led to limitations in the
interpretation of changes in Wound-QoL scores and made
drawing conclusions regarding the relevance of detected
changes difficult.

The MID can be determined based on different methods,
which can be assigned to two categories: distribution-based
and anchor-based methods.'*!'> Distribution-based meth-
ods use indicators of the statistical distribution (eg, effect
size, standard deviation) to determine what constitutes
a minimally relevant change. Referring to this, empirical
evidence suggests that half a standard deviation (SD)
MID for
outcomes.'® In contrast, anchor-based methods make use

approximates the several patient-reported
of external anchors: patient- or clinician-reported global
ratings of overall change in health or disease severity are
used to assign patients into different groups reflecting no
change, slight positive or negative change and large positive
or negative change. These global ratings of change are then
compared to the change in the HRQoL score over time.'”*'®

MID estimates for patient-reported outcomes are much
needed to determine the clinical importance of a given
change regarding a particular measurement instrument.
According to the U.S. Food and Drug Administration

(FDA), MID estimates are an essential component of com-
prehensive assessments of clinical utility.'® Thus, the aim of
this study was to determine MIDs for the Wound-QoL
global score and its subscales using a distribution-based
and an anchor-based method. Such MIDs will particularly
facilitate use of the Wound-QoL in aggregate analyses, such
as in clinical research and quality assurance.

Patients and Methods

To determine MIDs of the Wound-QoL in patients with
chronic wounds, data from a previously conducted long-
itudinal validation study were used.” Patients were
recruited from two specialised wound centres and four
community practices from March 2014 to March 2016.
Patients were eligible to participate in the study if they
were at least 18 years of age, had a chronic wound by
definition and had no lack of mental, physical, or linguistic
ability to take part in a questionnaire study. Detailed
information on the study can be found elsewhere.’

For the MID subanalysis, we analysed the HRQoL of
patients with chronic wounds at baseline (t1) and four to
six weeks later (t2). In the meantime, patients received
wound-specific treatment in accordance with the respec-
tive wound etiology and status. To assess HRQoL, the
Wound-QoL questionnaire written in German was used.
The validated instrument consists of 17 items that can be
assigned to three subscales: body, psychological well-
being and everyday life (Figure 1).

A global score quantifying overall HRQoL can be
determined. The total score for each subscale and the
global score each range from 0 (= no impairment) to 4
(= maximum impairment).

As an anchor, we used a patient-reported global rating
of change regarding the overall wound status. At t2,
patients were asked to describe their wound status com-
pared to before treatment, ie, at baseline. The status was
rated on a 5-point Likert scale ranging from 1 (= much
better) to 5 (= much worse).

We calculated the Wound-QoL global and subscale
scores for each patient and time point and determined indi-
vidual changes in the Wound-QoL score over time (t2—t1).
Half a SD of the Wound-QoL global score and subscale
scores at tl was used to represent the distribution-based
MID. The approach to determine SD-based important differ-
ence values in this patient sample is backed by the fact that
the distribution of Wound-QoL total values at baseline is in
line with other study data from real-world populations. For
this, a sufficient degree of representation of typical wounds
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Wound-Qol questionnaire on quality of life with chronic wounds

With the following questions, we aim to find out how your

chronic wound(s) affect(s) your quality of life.

Please tick one box per line!

=

= 215|3

# 9|5 o E

e | E gle|

In the last seven days ... 2| S| E| 2| ¢
1 |..my wound hurt 0O|jO0|O0O|0O]|O
2 |..my wound had a bad smell oO|jo|lo0o|0]|O
3 |...there was a disturbing discharge from the wound oOjo|l0oO|0]|O
4 |...the wound has affected my sleep o|jo|lo0o|0]|O
5 |...the treatment of the wound has been a burden to me O|j0O|O0O|0O]|O
6 |..the wound has made me unhappy oO|jo0o|lO0O|0O0]|O
7 |...I have felt frustrated because the wound is taking solongto | O | O | O | O | O

heal

8 |...I have worried about my wound oOo|jo|lo0|0O0]|O
9 |...I have been afraid of the wound getting worse or of new O|O0O|lO0O|0O0]|O

wounds appearing

10 |...I have been afraid of knocking the wound

11 |...1 have had trouble moving about because of the wound

12 | ...climbing stairs has been difficult because of the wound

wound

13 | ... have had trouble with day-to-day activities because of the

Oo|O0O|O |0
©o|O0|0O |0
0|0 |0 |0
0|0 |0 |0
0|0 |0 |0

14 |...the wound has limited my leisure activities

o
(@)
(@)
o
(@)

15 |...the wound has forced me to limit my activities with others | O | O | O | O

wound

16 | ... have felt dependent on help from others because of the oO|jo0o|lO0O|0]|O

17 |...the wound has been a financial burden to me O|O0oO|lO|O0]|O

Figure 1 Wound-Qol questionnaire.

can be assumed. Moreover, the kind and proportion of dif-
ferent wound types largely is in line with claims data from
Germany on large cohorts of routine patients.*”

For determination of the anchor-based MID, we focused
on two groups: patients reporting positive change and patients
reporting negative change regarding their wound status
according to the anchor question. The respective mean change
in the Wound-QoL for the group of patients reporting positive
change corresponded to the anchor-based MID for improve-
ment and the mean change in the Wound-QoL for the group of
patients reporting negative change corresponded to the MID

for deterioration. Patients who did not answer the Wound-QoL
questionnaire at both time points or the anchor question at t2
were excluded from the analysis.

Analyses were performed using SPSS Statistics for
Microsoft Windows, Version 22.0 (IBM Corporation,
Armonk, NY).

Results

In total, 227 patients participated in the study. Mean age
was 66.9 (£ 12.7), ranging from 18 to 95 years with
a median of 69.5 years and 51.5% of the patients were
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female (Table 1). The sample included patients with dif-
ferent wound etiologies: leg ulcers (n = 123), diabetic or
ischemic foot ulcers (n = 12), pressure ulcers (n = 6) and
other wounds (n = 68). The mean duration of wound
persistence among all patients was 25.9 months (+ 66.1),
ranging from 0.4 to 804 months. Of 227 patients at base-
line (tl), 209 completed the follow-up survey (t2).
Participants were excluded from the analysis if the ques-
tionnaire was not completed, the anchor question was not
answered or the Wound-QoL contained more than four
missing items such that, according to the user’s manual,
no global score could be calculated.

The mean Wound-QoL global score significantly
decreased (t1: 1.89 + 0.95, t2: 1.50 = 0.91, p < 0.001),
ie, HRQoL improved over time. The greatest improvement
was observed for the subscale psychological well-being
(tl: 234 £ 1.11, t2: 1.83 £ 1.04, p < 0.001).
Improvement regarding the subscale body (tl: 1.54 =+
0.95, t2: 1.17 £ 0.90, p < 0.001) was similar to the
improvement the subscale everyday life (t1: 1.89 + 1.2,
t2: 1.58 £ 1.23, p < 0.001) (Table 1) Histograms of the
Wound-QoL scores differences t2—t1 are presented in the
Supplement.

Overall, improvement in the wound status could also be
observed with regard to the anchor question: 114 patients
reported a better or much better wound status after compared
to treatment, 13 reported worse or much worse wound status
and 67 patients perceived no change. The correlation
between the perceived change in wound status (anchor ques-
tion) and the change in the Wound-QoL global score from t1
to t2 was positive (r = 0.45, p < 0.001).

The distribution-based MID estimate was + 0.47 for
the global score. For the subscales, MID estimates ranged
from + 0.47 for the subscale body to = 0.62 for the
subscale everyday life (Table 2).

The anchor-based MID estimates for the Wound-QoL
global score were —0.52 for patients reporting positive
change (ie, improvement) and 0.47 for patients reporting
negative change (ie, decline) in HRQoL. Contrary to the
distribution-based MIDs for the subscales of the Wound-
QoL questionnaire, the threshold for meaningful positive
change was lowest for the subscale everyday life (—0.41)
and highest for the subscale psychological well-being
(—0.63). The subsample for the determination of MID
estimates for a decline in HRQoL considering the global
score as well as the subscales was small (n = 10). Table 3
provides a summary of the MID estimates for improve-
ment and deterioration separately.

Discussion

This study aimed to establish MIDs for the Wound-QoL and
thus facilitate an understanding of what change in HRQoL is
meaningful. Two statistical methods using patient-reported
HRQoL score were applied: a distribution-based method and
an anchor-based method. According to the distribution-based
method, a change in the Wound-QoL global score (range: 0—
4) of 0.47 can be considered meaningful. The anchor-based
method confirmed an MID of 0.47 for deterioration and
determined an MID of —0.52 for improvement in HRQoL.
The MID estimates for the subscales of the Wound-QoL
questionnaire were, for the most part, slightly higher than
those for the global score. Furthermore, differences between
the anchor-based and distribution-based methods were more
pronounced. Due to the small subsample reporting
a worsening of the wound status, the anchor-based CID
estimates for deterioration in HRQoL for the global score
as well as the subscales must be interpreted with caution.
However, the anchor-based MID for deterioration, at least for
the global score, was similar to the estimate for improvement
and similar to the distribution-based MID. This indicates that
the determined estimate reflects a meaningful negative
change for patients with chronic wounds.

Identifying similar MID estimates while using different
methods strengthens our findings considering the MID for
the Wound-QoL global score. However, the strengths and
limitations of both methods need to be considered.”’
A limitation of the distribution-based method is that it
does not refer to information of clinical relevance provided

1822 although research suggests

by the patients themselves,
that patients’ capacity to discriminate between HRQoL
states corresponds well to approximately half an SD.'® In
contrast, anchor-based methods do include the patients’
valuation and thus allow for direct MID estimates.
Asking patients to state their perceived global change in
their health state, as done in this study, is a well-
established way of including the patients’ perspective in
determining the threshold for minimal but meaningful
change.®**?* However, the two methods used are of sta-
tistical nature, although using patient-reported informa-
tion. Changes in HRQoL may be statistically significant
based on a mathematical basis but may be of little or no
importance to patients.” In studies based on large sample
sizes, it is likely that small effects become statistically
significant, while patients would not consider the change
to be meaningful or the treatment to be worthy of repeat-
ing. In further research, additional evidence for adequate
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Table 1 Demographic and Clinical Characteristics of the Study Participants
Demographic characteristics
Gender (n, %)
Female 110 48.5
Male 17 51.5
Age in years (n, mean * SD,) 227 669 + 12.7
Min,max; median 18-96; 69.5
Skewness (SE); kurtosis (SE) —0.8 (0.2); 0.9 (0.3)
Duration of wound persistence (months) 221 25.9 + 66.1
Min,max; median 0.4-804; 12
Skewness (SE); kurtosis (SE) 8.5(0.2); 91.2 (0.3)
Clinical characteristics
Wound etiology (n, %)*
Leg ulcers 123 54.2
Diabetic or ischemic foot ulcers 12 53
Pressure ulcers 6 2.6
Other (arterial, surgical, traumatic, burns) 68 30.0
Wound-Qol at tI** (n, mean * SD) 221 1.9 +09
Min, max; median 0-4; 1.8
Skewness (SE); kurtosis (SE) 0.0 (0.2); —0.98 (0.3)
Reliability (n, Cronbach’s alpha) 203 0.928
Subscale body (n, mean *+ SD) 221 15+ LI
Min, max; median 0-4; 1.4
Skewness (SE); kurtosis (SE) 0.4 (0.2); —0.6 (0.3)0.754
Reliability (Cronbach’s alpha) 215 23 1.1
Subscale psychological well-being (n, mean + SD) 223 0-4; 2.4
Min, max; median —0.3 (0.2); —0.9 (0.3)
Skewness (SE); kurtosis (SE) 0.861
Reliability (Cronbach’s alpha) 218 19+12
Subscale everyday life (n, mean + SD) 220 0-4; 1.8
Min, max; median (0.1) (0.2); —1.2 (0.3)
Skewness (SE); kurtosis (SE) 0.929
Reliability (Cronbach’s alpha) 211
Wound-Qol at t2%%* (n, mean * SD) 207 1.5+09
Min, max; median 0-4; 1.4
Skewness (SE); kurtosis (SE) 0.4 (0.2); -0.3 (0.3)
Reliability (n, Cronbach’s alpha) 184 0.937
Subscale body (n, mean + SD) 207 12 £09
Min, max; median 0-4; 1.0
Skewness (SE); kurtosis (SE) 0.9 (0.2); 0.4 (0.3)
Reliability (Cronbach’s alpha) 202 0814
Subscale psychological well-being (n, mean + SD) 207 18+ 1.0
Min, max; median 0-4; 1.8
Skewness (SE); kurtosis (SE) 0.2 (0.2); —0.8 (0.3)
Reliability (Cronbach’s alpha) 199 0.842
Subscale everyday life (n, mean + SD) 206 1.6 1.2
Min, max; median 0-4; 1.4
Skewness (SE); kurtosis (SE) 0.4 (0.2); —0.9 (0.3)
Reliability (Cronbach’s alpha) 196 0.932
Notes: *Missing data; **At baseline; ***4 to 6 weeks after baseline.
Abbreviations: n, number of participants; SD, standard deviation; SE, standard error.
Patient Preference and Adherence 2021:15 https: 1575
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Table 2 Distribution-Based MID Estimates for the Global Score
and the Subscales

n MID at tI*
SD = 0.5 (95% CI)

Wound-Qol global score 221 0.47 (0.87; 1.20)
Subscale body 221 0.47 (0.87; 1.01)
Subscale psychological well-being 223 0.56 (1.03; 1.18)
Subscale everyday life 220 0.62 (1.15; 1.30)

Note: *At baseline.
Abbreviations: MID, minimal important difference, n, number of participants; SD,
standard deviation; Cl, confidence interval.

Table 3 Anchor-Based MID Estimates for the Global Score and
the Subscales

Subgroup of Subgroup
Patients of Patients
Reporting Reporting
Positive Negative
Change Change
(Wound
Improvement)
n MID* n MID
Wound-Qol global score 89 —0.52 10 047
Subscale body 89 —0.57 9 0.42
Subscale psychological well- 90 —0.63 10 | 0.44
being
Subscale everyday life 89 —041 10 | 0.58

Note: *Negative values of MID represent a clinical improvement.
Abbreviations: MID, minimal important difference; n, number of participants.

MIDs could be collected by asking patients to evaluate
hypothetical scenarios about change in HRQoL as mea-
sured with the Wound-QoL.>2” Such approach would
increase the fact that these differences are important to
patients rather than merely statistically relevant. In addi-
tion, the change ratings may be susceptible to recall bias,
as they require a comparison of a health state in the past
with the current health state.'>'® To balance the inherent
limitations of any anchor question, it is recommended to
determine MIDs based on multiple independent anchors,
including the patient’s and clinician’s perspective.'®
Accordingly, MIDs identified in the present study, which
were based on a single anchor question and a distribution-
based approach only, should be confirmed in future studies
using different clinician- and patient-reported anchors.
Moreover, future studies should consider the anchor
question to be sensitive enough to detect small but

meaningful change. In the present study, the global rating
of change was assessed on a 5-point Likert scale, ranging
from a much worse to a much better health state. In
contrast to a more differentiated and thus more sensitive
anchor question, such as the 15-point scoring system of the
Global Rating of Change Score,®*
may be limited in differentiating between patients perceiv-

a 5-point Likert scale

ing slight changes and patients perceiving greater changes.
This differentiation is particularly important when deter-
mining minimal but meaningful changes in patients’
HRQoL and may have caused a marginal overestimation
of the MID. In addition, future studies should determine
potential differences in MIDs between subgroups, eg, by
wound etiology, which was not possible in the current
study due to the small sample size in the respective
subgroups.

The Wound-QoL is a valid and reliable instrument that is
used to determine the disease-specific HRQoL of patients
with chronic wounds. It has been applied in clinical trials,
economic evaluations and clinical practice.''**3° This first
attempt to determine MID estimates for the Wound-QoL
questionnaire and its subscales offers guidance on how to
interpret changes in HRQoL. Summarising the determined
MID estimates of the global score by taking the mean of all
estimates calculated in this study and tending toward
a slightly more conservative approach, we propose a change
of 0.50 for the Wound-QoL questionnaire as an appropriate
MID for patients with chronic wounds. Due to greater dis-
crepancies in MID estimates observed for the three subscales
of the Wound-QoL questionnaire, a general recommendation
for subscales is not made. As all items of the Wound-QoL
questionnaire are rated on the same 5-point Likert scale, an
average change of 0.5 units per item, ie a one-unit change in
every second item, would result in a meaningful change from
the patient’s perspective. This threshold will support the
evaluation of treatment benefits in clinical trials.

Conclusion

In summary, a change of 0.50 in the Wound-QoL question-
naire is recommended as an appropriate MID for patients
with chronic wounds. When using the Wound-QoL in daily
practice, such an MID may also be a useful indicator of
relevant treatment success. However, in clinical practice, use
of the MID and thresholds for the global score is not as
instructive as use of the conclusions from single items. For
this, a further approach toward more value-based clinical
decisions would be the structured inclusion of single items
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that indicate specific therapeutic measures. Such an attempt

was started recently with the introduction of the Wound-Act,

a tool translating burden identified by single items into

treatment goals.'' Both methodologies should be tested for
clinical feasibility in future studies.
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