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Malignant wounds, caused by the direct invasion of cancer into the skin, occur in can-

cer patients with primary skin tumours and as cutaneous metastasis in approximately

10% of patients with metastatic internal malignancies. Malignant wounds have a pro-

found impact on patients, family members and health care providers. The assessment

of the patient with malignant wounds can be complex and there is no widely accepted,

consistent approach. Valid, descriptive survey research methods were used to develop

the Malignant Wound Assessment Tool (MWAT). The authors developed two versions

of the MWAT: a brief clinical version (MWAT-C) and a more detailed research version

(MWAT-R). Domains include clinical wound features, physical effects and emotional

and social impacts of the wound. The two tools underwent content and construct valid-

ity testing using a Delphi process. An international panel of professionals with clinical

or research expertise related to malignant wounds was formed. Panelists participated

in two rounds of review for each tool. Development and face validity testing of the

MWAT-C and MWAT-R tools through the Delphi process have resulted in tools ready

for clinical application and will support clinical and research activities to improve care

for patients with this devastating condition. Palliative Medicine (2009); 23: 266–273

Key words: assessment tool; cancer; Delphi technique; malignant wound; palliative care;

validation

Introduction

Cancer is a highly prevalent and serious public health
issue. Malignant wounds result from the direct invasion
of cancer into the skin. In a previous study, Lookingbill,
et al. reported that approximately 10% of patients with
metastatic disease have cutaneous metastasis.1 More
recently, Maida, et al. (2008) reported that malignant
wounds occur in 14.5% of patients with advanced
cancer.2 Resulting cancer growth through the skin may
lead to a range of complications including infection, fistu-
las, vessel compression and blockage, hemorrhage and
airway obstruction.3 Assessment and management of the
patient with a malignant wound combines wound care,
patient self-assessment and social and psychological sup-

port aimed at promoting independence and improving
quality of life.4–6

Oncology and palliative care literature has highlighted
the need to develop a specific malignant wound assess-
ment tool to support an individualised plan of care that
is linked with quality of life outcome measures.3,7,8

Although a number of wound assessment tools have
been described, a validated, evidence-based assessment
tool for these patients is not yet reported in the literature.
The natural history and clinical circumstances of benign
and malignant wounds markedly differ, and published
tools on benign wound assessment9–14 fall short of addres-
sing the complex presentations of cancer wounds and the
needs of patients and their care providers.

Malignant wound assessment tools found within the lit-
erature describe a range of important manifestations of
malignant wounds. The Wound and Symptoms Self-
Assessment Chart15 measures the severity of symptoms
and problems associated with fungating wounds. The Treat-
ment Evaluation by Le Roux’s (TELER) system of clinical
note taking provides outcomemeasurement specific to dres-
sings and the impact of the dressing from the patient’s
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perspective.16 Foltz17 has identified six activities specific to
malignant wound care. The Schulz-Malignant Wound
Assessment Tool more comprehensively focused on a palli-
ative assessment capturing the perspectives of both patient
and clinician, encompassing clinical features of the wound,
techniques used in management of the wound and patient
concerns related to functional, social and emotional
domains. Although the domains were validated by patients
and clinicians,6,18,19 the format of the tool required further
adaptation that would promote comprehensive, consistent
evaluation and documentation of findings.

We recognised the need for researchers and clinicians
to have a tool available to systematically assess and docu-
ment malignant wounds. Such a tool would facilitate
more accurate descriptions and interpretations of clinical
findings and patient needs. To accomplish this, we further
developed and validated a tool based on the tool described
by Schulz and colleagues through creation and validation
of two separate versions: the Malignant Wound Assess-
ment Tool – Clinical (MWAT-C; a brief clinical version)
and the Malignant Wound Assessment Tool – Research
(MWAT-R; a more detailed multipurpose version to sup-
port research in the area of malignant wounds).

Methods

Initial development of the Malignant Wound Assessment
Tools (MWAT-C and MWAT-R)
Descriptive survey research was conducted to determine
tool content.18 It captured demographics, specific symp-
tom areas and wound specifics. Symptom areas were
separated into information obtained from the patient
directly and observations from the health care provider.
Most questions were phrased in an open-ended format.

A team of individuals with expertise in malignant
wound assessment and treatment, research tool develop-
ment, tool validation or data analysis were invited to par-
ticipate in further development of the MWAT. Many of
these individuals were members of a nationally funded
cancer pain research team (http://www.cancerpainnet.
ca), with the addition of two expert wound management
nursing specialists. The team decided to create two tools,
one for research purposes (MWAT-R) and one for clinical
use (MWAT-C). This decision was based on the level and
type of data needed to ensure that there were tools to sup-
port work in each environment.

Study design
A Delphi process20–22 was used to gather expert opinion
and determine the level of consensus regarding each of the
items on the MWAT-C and the MWAT-R. An interna-
tional expert panel was formed, including experts from

North America, United Kingdom, Denmark and New
Zealand. The panel participated in two anonymous sur-
vey rounds, after which pre-determined criteria for panel
consensus was reached.

Expert panel selection
The expert panel was populated using three approaches.
First, potential panel members were approached when a
Medline search identified them as having authored high-
impact publications on the topic of malignant wounds.
Second, members of a professional society or nursing
association with expertise in the area of malignant
wounds were canvassed. Third, individuals were directly
referred to us by leaders in the field. Based on these crite-
ria, 47 individuals were identified. These potential panel
members were contacted by e-mail to determine interest in
participating in the study. Three individuals were unable
to be contacted due to e-mail address failure; thus, 44 indi-
viduals were assumed to have received the invitation to
participate in the Delphi study. Proposed panel members
were informed that they would be receiving the tool more
than once, but as the study team was unsure of how many
rounds would be required to obtain consensus, a final
number of rounds could not be estimated at that time.
Each panel member was given the option to review the
clinical tool, the research tool or both. Of the 44 indivi-
duals sent invitations, 30 (68%) agreed to participate.
They formed the expert panel for round 1. Of the remain-
ing 14 invitees, three individuals declined to participate,
citing a lack of expertise and no reply was received from
the other 11 invitees prior to the start of the first round of
review. Two additional panel members joined the panel
prior to the second round of Delphi review as a result of
additional referrals and they were included in round 2.

Delphi process
For each round of Delphi review, panel members were
asked to complete evaluation surveys electronically and
to return the surveys by e-mail to an administrative assis-
tant who was independent of the study, which ensured
confidentiality and anonymity. Panelists were asked to
return the surveys within three weeks of receipt. Three
reminders were sent by e-mail, and surveys were accepted
until one week after the requested due date. For both the
rounds, consent was implied by the return of the com-
pleted surveys, which was explained to panel members in
the instructions.

Responses were collated and sent to each study team
member for review. Team members independently consid-
ered feedback and either accepted the recommendations or
prepared discussion points for scheduled teleconferences.
Based on panelists’ agreement scores and comments and
dialogue by the team, revisions to items were made. The
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revised tools were then sent to panel members for a second
round of review. The process for reviewing, returning, col-
lating, discussing and amending the tools was the same in
round 2 as for round 1. A third round was not required as
pre-determined criteria for consensus of all items was
achieved and data saturation was reached.

Evaluation surveys
Two evaluation surveys were prepared, one for the
MWAT-C and one for the MWAT-R. The surveys con-
tained multiple sections, consisting of a series of 5-point
Likert scale questions with space for comments and free
text. Panelists were asked to evaluate each tool’s instruc-
tions, demographic section and wound classification sys-
tem. In addition, panelists completed an item-by-item
evaluation for each tool, critiquing items pertaining to
physical effects of the wound, clinical wound features
and emotional and social impacts. Panelists were asked
to rate each item in terms of its relevance, clarity and the
adequacy and appropriateness of its response format and
response options. Additional space for comments on each
item was provided. Evaluation surveys also collected pan-
elist demographic information.

Minor changes were made to the evaluation surveys
prior to the second round of the Delphi review process
as a result of the feedback received in round 1. The format
and appearance of the evaluation surveys did not change.

Delphi process data analysis
Quantitative data from the two-tiered Delphi process
were analyzed using descriptive statistics. Panel members
were assumed to be in agreement with a statement if they
scored either +1 (agree) or +2 (strongly agree) on a
5-point Likert scale ranging from −2 to +2 (strongly dis-
agree to strongly agree). Consensus was defined a priori as
greater than 50% of panelists being in agreement with a
statement. If 50% of panelists or fewer were in agreement
with an aspect of an item (e.g., item clarity), then the spe-
cific item was deemed to require revision, and the study
team used the qualitative comments from the panelists to
guide revisions. In some cases, revisions to items with
agreement scores exceeding 50% were considered when
multiple panelists had the same or similar suggestions.

Results

Response rates for the two rounds are shown in Table 1.

Delphi process: MWAT-C results

Instructions for completion
Based on the panelists’ feedback, the instructions were
revised to better define the purpose of the tool and each

of its sections and to clarify how each section was meant
to be completed. It was also necessary to emphasise that
the tool was not meant to comprehensively assess each
wound-related symptom, but was meant to guide the
clinician in determining the symptoms requiring a more
in-depth assessment.

Patient demographics section
Seventy percent of round 1 panel members were in agree-
ment with the adequacy of the patient demographics sec-
tion. Some wound-specific parameters were moved from
the demographics section to the clinical assessment sec-
tion and other minor amendments were made. Following
round 2, 86% of panelists agreed with the adequacy of this
section. Minor edits were implemented.

Item-by-item evaluation
Panel members evaluated the relevance, clarity, response
format and response options for each item. For some
items, due to the way in which the clinical tool was for-
matted and also for brevity, panelists evaluated the ade-
quacy of either the response format or the response options,
whichever was considered more appropriate. The percent
of panel members in agreement with the different evalua-
tion categories for each item is shown in Table 2. In gen-
eral, the level of agreement with most items, averaged
across the four evaluation categories, increased markedly
from round 1 to round 2. Specific examples of revisions
made to individual items based on the panelists’ com-
ments are outlined in Table 3; panel members suggested
minor amendments meant to improve precision and clar-
ity, and when agreed upon by the study team, such
changes were made to several items.

Certain domains such as social functioning, support
and emotional functioning were critically explored and
stimulated significant debate and discussion, especially
when considered within the context of clinical evaluation.
In the original MWAT-C tool, the clinician was asked to
‘observe’ these domains; however, several panel members
expressed concern over how these could be ‘observed’.
The word ‘observe’ was removed from the clinical assess-
ment section for these domains, but space was still pro-
vided for the clinician to document his/her assessment
of the domain and/or any relevant observations. The

Table 1 Response rates

MWAT-C MWAT-R

Sent Returned Sent Returned

Round 1 (n = 30) 29 24 (83%) 26 16 (62%)
Round 2 (n = 32) 31 14 (45%) 27 13 (48%)
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instructions to the tool were also modified to guide tool
users based on this discussion.

Following round 2 of review, several items remained
unchanged due to high panelist agreement scores and
few comments. Minor revisions were made to other
items when multiple panel members had similar sugges-
tions. Two clinical assessment items related to wound
size remained contentious among panel members after
round 2. These items concerned the change in wound
size and the rate of wound change. Panelists indicated
that, without asking the patient, assessing changes in
wound size and rates of change would be difficult, espe-
cially during the first encounter with the patient. Further-
more, the time frame over which the clinician was asked to
assess the change in wound size was not clear. As a result,
this item was revised to capture changes in wound size
since the last recorded measurement, with an option to
select ‘this is the first recorded measurement’. The rate
of wound change item was revised to allow the clinician
to query the patient as to whether, in the patient’s opin-
ion, the wound had become larger, smaller, or had not
changed, over the past month.

Delphi process: MWAT-R results

Instructions for completion
The tool’s instructions for completion were revised to
clarify how each section was meant to be completed.

Patient demographics section
Revisions were made to the patient demographics section
to mirror the information captured in the MWAT-C
patient demographics section. Minor edits were incorpo-
rated in response to the round 2 feedback.

Item-by-item evaluation
Panel members reviewed each item according to relevance,
clarity, response format adequacy and appropriateness and
response option adequacy and appropriateness. The
percent of panelists in agreement with these evaluation
categories is shown in Table 4. For simplicity, some items
are grouped according to their clinical domain. In general,
agreement scores across most items and evaluation catego-
ries were higher for the research tool than the clinical tool.
As per the evaluation of the MWAT-C, the level of agree-
ment with most items, averaged across the four evaluation

Table 2 Agreement scores for MWAT-C items: round 1 vs round 2

Malignant wound-

related clinical domain

Relevance Clarity Adequacy of
response format

Adequacy of
response options

Row average

Round 1 Round 2 Round 1 Round 2 Round 1 Round 2 Round 1 Round 2 Round 1 Round 2

Patient-reported items
Wound pain 100 100 50 86 42 79 N/A N/A 64 88
Wound odour 100 100 67 85 74 77 N/A N/A 80 87
Wound exudate 100 100 52 85 46 85 N/A N/A 66 90
Wound bleeding 100 100 75 92 ND ND 63 83 79 92
Wound-related
swelling

96 86 75 100 71 100 N/A N/A 81 95

Other symptoms ND 100 ND 100 ND 100 N/A N/A ND 100
Physical function 92 100 58 92 57 92 N/A N/A 69 95
Social interactions 100 100 79 93 74 93 N/A N/A 84 95
Support ND 100 ND 85 ND 85 N/A N/A ND 90
Emotional status 100 100 100 79 83 79 N/A N/A 94 86
Overall concern 96 93 78 92 86 93 N/A N/A 87 93

Clinical assessment items
Wound pain 100 100 61 N/A ND 100 43 N/A 68 100
Wound odour 100 100 58 77 52 85 N/A N/A 70 87
Wound exudate 100 100 63 92 ND ND 52 92 72 95
Wound bleeding 100 100 74 85 ND ND 71 85 82 90
Wound-related
swelling

96 86 78 93 ND ND 67 86 80 88

Other symptoms ND 100 ND N/A ND 100 N/A N/A ND 100
Physical function 92 100 61 100 61 92 N/A N/A 71 97
Social interactions 100 100 57 N/A 43 79 N/A N/A 67 90
Support ND 100 ND N/A ND 92 N/A N/A ND 96
Emotional status 100 100 63 N/A 61 79 N/A N/A 75 90
Wound location ND 100 ND 92 ND 93 N/A N/A ND 95
Wound sizea 88 85 79 71 71 64 N/A 59 79 70
Wound shape 67 83 46 75 38 92 N/A N/A 50 83
Wound bed 100 100 88 93 79 93 79 93 87 95
Peri-wound skin 87 100 78 100 57 100 ND 92 74 98
Column average 96 97 69 89 62 89 63 84 75 92

N/A, not applicable; ND, not done.
aAverage of three items related to wound size.
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categories, increased from round 1 to round 2. Specific
examples of revisions made to individual items based on
the panelists’ comments are given in Table 5.

Some concern was expressed over assessing sensitive,
emotional issues using direct questions with numeric rat-
ing scale answer formats. Some panel members suggested
using open-ended, interview-style questions to gently
draw out emotional concerns. We thus eliminated several
questions related to different emotions and incorporated
the following open-ended question: ‘How does living with
the wound make you feel?’ There were similar reserva-
tions about the sensitive nature of self/body image.
Three questions on self-image/body-image/self-esteem
were deemed repetitious. Therefore, we condensed these
questions into the following open-ended question: ‘Does
the wound affect the way you see yourself?’

Following round 2, most MWAT-R items remained
unchanged due to high panel member agreement scores
and few comments. With respect to three patient-reported
items related to wound exudate, panelists indicated that the
items were ambiguous as to whether they pertained to
drainage from the wound or leakage from the dressing.
These items were revised to provide clarification. The clini-
cal assessment items related to wound size were revised to
mirror the changes made to the MWAT-C. The items

related to wound complications continued to score poorly,
and after much discussion by the study team, they were
deleted from the tool.

Delphi process: malignant wound classification system
As both the MWAT-C and MWAT-R include the same
malignant wound classification system, the agreement
scores and comments from the two panels on this section
were combined. The percent of panelists in agreement
with the adequacy of the malignant wound classification
system remained unchanged from round 1 to round 2, at
75%. Minor revisions were made following each round of
review to address panelists’ comments.

Discussion

Palliative care is a complex area of practice owing to the
many relevant clinical dimensions that are often present
within the care setting: physical, psychological, social
and others. Tools that support standardized approaches
to comprehensive patient assessment have strengthened
the quality of palliative care delivery and also promoted
research aimed at identifying novel treatments in a wide
range of clinically important areas. Malignant wounds are

Table 3 Examples of revisions to MWAT-C items following round 1 review

Clinical domain Original question Agreement score Reviewer commentsa Revised question

Patient-reported items

Wound exudate a) ‘Any drainage?
b) Do dressings work?’

Clarity = 52% Clarify what is meant by
‘do dressings work?’
(n = 13).

Add a question on
frequency of dressing
changes (n = 5).

a) ‘Do you have any drainage
from the wound?

b) Do dressings prevent
leakage?

c) Number of dressing
changes per day: ______

d) Comment: _________’
Wound swelling ‘Any swelling?’ Clarity = 75% Specify swelling in the

area of the wound
(n = 5).

‘Do you have any swelling in
the area of the wound?
(Comment)’

Physical
function

‘How does it affect
ability to function?’

Clarity = 58% Change ‘it’ to ‘the wound’
(n = 4).

Define ‘ability to
function’ (n = 10).

‘Does the wound affect your
physical movement in your
daily living? (Comment)’

Clinical assessment items

Social
interactions

‘Observe: _________’
Response format: open

ended.

Clarity = 57%
Response format = 43%

This is a difficult concept
to ‘observe’ (n = 10)

The word ‘observe’ was
removed but space was
still provided to allow the
clinician to document his/
her assessment of the
behavior, as appropriate.

Wound shape ‘What is the pattern of
wound spread?’

Response format: open
ended.

Clarity = 46%
Response format = 38%

Clarify ‘wound spread’.
(n = 7)

‘Describe the pattern of the
wound, and diagram if
necessary.’

The response format
remained open ended but a
space was provided to
diagram the wound.

aThe number in parentheses (n=) refers to the number of reviewers expressing each comment.
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prevalent and can be a source of great suffering. To foster
improved clinical care and to support high-quality
research in the management of malignant wounds, we
have developed and validated clinical and research malig-
nant wound assessment tools.

Strengths of the current study
Published reports indicate that palliative care tools are
most effective when they are simple, of low burden for
patients to complete and address multiple dimensions
encompassing the broad range of the needs of cancer

patients and their families. The MWAT-C is designed to
reflect these principles.23

Much research is needed to design and test novel inter-
ventions to improve care for patients with malignant
wounds, and a detailed and valid assessment tool is an
essential component of any such research program.

The Delphi process has been identified as an effective
means to validate assessment tools in palliative care
through input of experts in a wide range of
domains.24–26 The use of a web-based process promotes
international input, supports a rapid turn-around time, is
inexpensive, and facilitates a broader uptake of a tool in a

Table 4 Agreement scores for MWAT-R items: round 1 vs. round 2

Malignant wound-

related clinical domain

Relevance Clarity Adequacy of
response format

Adequacy of
response options

Row average

Round 1 Round 2 Round 1 Round 2 Round 1 Round 2 Round 1 Round 2 Round 1 Round 2

Patient-reported items
Wound pain (6 items) 100 98 93 98 90 95 91 95 93 97
Wound odour

(3 items)
96 100 90 100 92 100 94 100 93 100

Wound exudate
(3 items)

98 90 90 87 83 90 93 77 91 86

Wound bleeding
(4 items)

98 98 81 98 85 96 100 92 91 96

Wound-related
swelling (4 items)

86 82 88 90 79 87 68 85 80 86

Physical function
(2 items)

97 100 97 100 91 96 88 96 93 98

Appetite (2 items) 94 92 93 92 87 92 N/A 100 91 94
Peri-wound skin
(4 items)

92 92 84 100 90 100 87 100 88 98

Emotional status
(7 items)

97 100 85 100 86 100 N/A N/A 89 100

Self-esteem (3 items) 98 100 81 100 87 100 N/A N/A 89 100
Ability to cope

(1 item)
100 100 75 85 81 100 N/A N/A 85 95

Social interactions
(5 items)

98 95 81 90 76 87 N/A N/A 85 91

Overall concern
(1 item)

100 100 94 92 100 92 N/A N/A 98 95

Clinical assessment items
Wound location

(1 item)
100 100 100 100 100 100 100 N/A 100 100

Wound size (3 items) 89 86 78 75 72 68 N/A 66 80 74
Wound shape

(1 item)
73 82 60 80 73 82 N/A N/A 69 81

Wound bed (1 item) 94 100 81 100 75 100 67 92 79 98
Wound odour

(2 items)
97 96 81 95 75 96 56 96 77 96

Wound exudate
(2 items)

100 100 84 100 93 96 88 100 91 99

Wound bleeding
(2 items)

97 100 91 92 91 83 93 91 93 91

Wound-related
swelling (1 item)

ND 92 ND 92 ND 92 ND 92 ND 92

Complications
(2 items)

100 83 93 55 97 55 90 55 95 62

Physical function
(3 items)

98 96 83 92 90 92 91 92 91 93

Peri-wound skin
(6 items)

87 92 83 96 78 83 73 75 80 86

Column average 95 94 86 93 85 91 84 88 86 93

N/A, not applicable; ND, not done.
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range of practice settings and cultures of care. We incor-
porated these principles in the design of the validation
process for the two MWAT tools.

Weaknesses of the current study
Validation of palliative care tools is an iterative process,
over time. Initial validation through a Delphi process is
not the end of the validation process. Qualitative studies
to promote patient input24 and continued improvement
over time through feedback from users are still needed
for the MWAT tools.

Some minor operational issues were encountered. A
significant decrease in participation from the first round
to the second round occurred. However, the percentages
of participation are within range of reported Delphi pro-
cesses for other tools. The two tools require further input
from both patients and their care givers, adding to its
complexity. Also, the tool has not been translated into
other languages and therefore needs further work to be
widely used in non-English-speaking countries.

Conclusions

Validity testing of the MWAT-C and MWAT-R tools
through the Delphi process has resulted in tools that can

support clinical and research activities in malignant
wounds designed to improve care for patients. Next
steps will include dissemination of the tools for routine
use after further validation and reliability studies involv-
ing patients in various practice settings and a range of
research settings.
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