
Juan Carlos  
Restrepo-Medrano
PhD, MSc Nurs, BSc Nurs

Universidad de Antioquia. 
Medellín, Columbia

José Verdú Soriano
PhD, MSc Nurs, BSc Nurs, 
DUE -RN

Universidad de Alicante. 
Alicante, Spain

Correspondence:
jcrm6@alu.ua.es

This paper received the 
GNEAUPP-Convatec SL  
Sergio Juan Jordán  
Memorial Award for  
the best scientific paper  
presented at the 8th  
National Symposium on  
Pressure Ulcers and  
Chronic Wounds.  
Santiago de Compostela.  
November 2010.

First published in 
GEROKOMOS 2011; 
Vol. 22, no 4

Conflict of interest: none

Science, Practice and Education

SUMMARY
Objectives: to systematically review the litera-
ture on healing measurement tools. To develop 
a scale for measuring progress towards healing for 
chronic wounds.
Material and methods: the study was conducted 
in two phases:

Phase 1: Systematic review in major data-
bases of health sciences (MEDLINE, CINAHL, 
WIDEN, SCIELO, LILACS, COCHRANE, 
IME) from the start of the database until 2009. 
Search strategy: instrument, tool, ulcer, chronic 
wound, healing, assessment, validation, reliability, 
and the same in Spanish, with their corresponding 
formulations using Booleans AND, OR and trun-
cation term for some of them. The search took 
place initially in the thesauri and if the word did 
not exist, in free text. Study design not was taken. 
GRADE system was used to quality appraisal.

Phase 2: modified Delphi study with a group 
of experts in chronic wounds, to reach consensus 
on variables that could measure the dimension 
of “progress towards healing”. In the first round 
started with all variables of the wound and the 
patient found in the different instruments of the 
systematic review. In the second round sent the 
items that had obtained the highest score. Finally 
sent the final version and experts were asked to 
rate on a scale of 1 to 4 to obtain the content 
validity index (CVI). Those variables that had 
obtained more than 80% CVI were included.
Results: the systematic review revealed a number 
of 8 healing tools as set out in 20 articles (10 arti-
cles about PUSH, 3 PSST, 1 DESIGN, 1 PWAT, 
1 Sessing Scale, 1 Scale Sussman, 1 WHS, COD-
ED 1, and finally, a literature review to collect 4 of 
the above). Regardless of the number of items per 
scale, scale PSST has the best research on validity 
and reliability. However, most are for pressure ul-
cers. Only 4 papers studied validity and reliability 
of scales (PUSH, PSST, DESIGN and CODED). 
The only scale that has been validated for venous 
ulcers has also been the PUSH, in English and 
Portuguese. The only scale found in Spanish is 
coded, developed in the Basque Country in 2000, 

but only presents a partial survey. That is why they 
decided to develop a “de novo” scale for all types 
of chronic wounds.

The scale developed, receives the provisional 
name of “RESVECH V1.0. Expected results of 
the assessment and evolution in the healing of 
chronic wounds”. CVI scores obtained by the 
experts above 80% on all items compose. Is 
defined, pending the study of validity and reli-
ability, 9 items: size of the lesion, depth/tissue 
concerned, edges, maceration, perilesional, tun-
neling, type of tissue in the wound bed, exudate, 
infection/inflammation, frequency of pain (in last 
10 days). The scale is scored numerically and can 
score ranging from 0 to 40 points, wound healed 
and the worst possible lesion respectively. Also 
accompanied by operational definitions of each 
item and its value-form.
Conclusions: we get a scale with, a priori, content 
validity by expert’s assessment.
Key words: Wound healing assessment, measure-
ment tools, nursing, chronic wounds.

INTRODUCTION
From the beginning, medicine has always had two 
basic aims: relieving pain and healing wounds. 
Because of this, throughout the years the health 
sciences have little by little stimulated their abil-
ity to create new options for treatment and care1.

Historically, wounds and strategies for healing 
them quickly have been linked to human progress, 
and this gave rise to an almost infinite range of 
treatment methods. It would be nearly impos-
sible to mention the great number of products 
and agents put forward as beneficial for healing 
wounds, from the most ordinary to the most eso-
teric of substances thought to speed up the heal-
ing process. For example: gentian violet, scarlet 
red, Peruvian balm, cod liver oil and zinc sulfate, 
among many others2. Most of the times the ul-
timate goal was to prevent the occurrence of the 
much-feared infection. But when it did occur, 
fire was used to purify and cauterize wounds. The 
discovery of healing in a moist environment by 
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Dr. Winter3,4 was a revolution that led to a wide range of 
advanced products for healing purposes.

Despite all the above and the breakthroughs in health-
care systems, diagnostic methods and the assessment 
and wound healing have not developed in the same way 
through time. Healing is a process that has not been prop-
erly approached in the case of wounds, especially chronic 
wounds (CW). These lesions have not generally been of 
interest to health-care professionals, who have always 
considered them to be normal and inevitable in certain 
conditions5, an attitude responsible for a certain kind of 
lethargy in carrying out studies and research in this field. 
Nonetheless, in recent years interest around these lesions 
has gradually grown, focusing not only on appropriate 
treatment but also on optimal preventive care6.

CW require continuous, direct care to prevent them 
from occurring and/or healing them, which involves per-
severance on the part of both direct and indirect caregiv-
ers. Adopting such an approach considerably increases 
the care burden and leads to remarkably higher direct and 
indirect costs in health-care services. The World Health 
Organization (WHO) considers the presence of some of 
these CW a measure of patient care quality7. Such is the 
case of pressure ulcers (PU), which are thought to show 
poor-quality patient care.

Few tools have been developed to measure the progress of 
chronic wound healing, and these have generally focused 
on a specific type of wound: PU. Some of the tools pro-
posed for assessing the healing process of PU are: 
– the PSST scale (Pressure Sore Status Tool)8,9,10, 
– the PUSH scale (Pressure Ulcer Scale for Healing)11, 
– the Sussman scale (Sussman Wound Healing 

Tool)12, 
– the Sessing scale 13, 
– the WHS scale (Wound Healing Scale)14, 
– the PWAT scale (Photographic Wound Assessment 

Tool )15, 
– the CODED scale16 
– the DESIGN scale17. 

Little research has been carried out with these tools, and 
the methods used have varied enormously, to the extent 
that it becomes difficult to establish their validity and 
reliability. Some are widely used, even for wounds they 
were not designed for, perhaps owing to the power of 
individuals or scientific groups who wanted to see them 
become a reality. Such is the case of PUSH, developed 
by the NPUAP.

In practice therefore, clinicians are using these scales to 
assess changes in wounds, but evidence needs to be gath-
ered to show that a scale has been validated and to make 
it possible not only to evaluate the process of CW healing 

but also the effectiveness of our intervention. Given the 
foregoing, a reliable, valid tool would be needed to assess 
and describe the current status of the CW and determine 
whether it is progressing toward healing or worsening.

OBJECTIVE
n Systematic review of the literature on tools for meas-

uring healing to determine whether there is a valid, 
reliable index or scale for all types of CW.

n Adapting and/or developing a scale to measure the 
healing process of all types of CW.

MATERIAL AND METHOD
This study was carried out in two phases:

Phase 1: This stage involved a systematic review of publi-
cations in the scientific literature that deal with the subject 
of scales and/or tools for measuring wound healing. The 
most relevant health and social science databases were 
used: MEDLINE (PubMed), CINHAL, Web of Science, 
LILACS, Sociological Abstracts, CUIDEN, EMBASE, 
PsycInfo and ISI Web of Knowledge. The words included 
in the search strategy were: instrument, tool, ulcer, chronic 
wound, healing, assessment, validation, reliability, and their 
equivalents in Spanish, using Boolean AND, OR opera-
tors and the truncation term for some of them. In order 
to find articles more precisely, the initial search for a term 
was conducted in database thesauri and, when this was not 
possible, it was used as free text. The search was limited 
to paper titles and abstracts. The search period went from 
the start of each database up to December 2009.

The inclusion criteria for selecting articles required that the 
development or analysis of a wound healing tool and/or 
scale be included in the objectives or hypothesis (the study 
design was not taken into account for inclusion). The 
exclusion criteria were: articles with no abstract available, 
editorials, papers presented at conferences, book reviews 
and animal studies.

Articles were initially selected by pertinence of the title 
and abstract. The full text of articles chosen in this manner 
was analyzed to decide whether they should be included 
in the review. The GRADE system was used to evaluate 
the quality of publications. Information of interest for 
the study was extracted by means of an ad hoc chart that 
collected information on the general characteristics of the 
studies, the scale analyzed and the main results.

Phase 2: After completing the systematic review and es-
tablishing the scales found in the literature, it was decided 
whether it would be feasible to adapt a tool to make it valid 
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and reliable for all CW or whether it would be better to 
develop a de novo tool.

If it were decided to adapt a scale or tool already de-
veloped, the method of translation/back-translation of the 
tool would be used and subsequently its cultural adapta-
tion to the Spanish language.

In the case of developing a de novo index, the prior studies 
found would be taken into account to define the variables 
that could describe CW healing. This first draft of the 
index would undergo a content validity process involving 
a consensus of experts using a modified Delphi method. 
A group of 10 CW experts would evaluate the question-
naire to determine whether the tool would respond to the 
construct of “progress toward healing”.

A modified two-round Delphi method was used to 
obtain the value of the content validity index (CVI). The 
experts scored the list of items twice, first the initial ver-
sion of 12 items and then a final version with the items 
included and their rating categories. This method ensures 
that the scores will be based on the judgment of each 
expert and not be influenced by external factors, such as 
power relations, personal sympathies, desire to please or 
not to feel in a minority, for example. This is achieved by 
scoring the items in two rounds.

The content validity was determined by a panel of experts 
as described by Polit and Hungler18 based on two criteria: 
pertinence, i.e., the item evaluates what it purports to 
evaluate; and relevance, defined as the item’s significance 
in evaluating healing. The following scale was used:
n Pertinence: 1) not pertinent 2) somewhat pertinent, 

3) pertinent, 4) very pertinent
n Relevance: 1) not relevant, 2) somewhat relevant, 

3) relevant, 4) very relevant.

Three calculations are made to determine content validity 
with this method:

n Content validity index for each item in the tool 
(CVI-i), calculated with the following formula:

Number of experts agreeing on the value of 
 relevance or pertinence of each item 

(values between 3 and 4)

Total number of experts

n Content validity index for each expert (CVI-e), 
by the following formula:

Number of items scored between 
3 and 4 by an expert

Total number of items

n General content validity index for the tool 
(CVI-total):

Sum of all experts’ individual CVI

Number of experts

A CVI of 0.80 or higher in any of the three above areas 
was considered indicative of high content validity18, and 
the minimum value required would be 0.62 according to 
Lawshe19 for a panel of 10 experts.

RESULTS

Phase 1
The article search and selection process is summarized in 
Figure 1. Eight wound healing scales were identified in the 
20 articles included in the review (10 articles on PUSH, 
three on PSST, one on DESIGN, one on PWAT, one 
on the Sessing Scale, one on the Sussman Scale, one on 
WHS, one on CODED and, finally, a literature review 
that included four of the above).

The main characteristics of the scales found were: PSST 
which evaluates 13 wound categories8,9,10; the PUSH tool 
developed by the NPUAP that combines only three wound 
categories11; the Sussman Wound Healing Tool12, a scale 
of 10 dichotomous categories; the Sessing Scale which 
is a modified classification system with six categories13; 

Articles identified:
59

Articles included 
in the study:

20

Articles with no abstract 
available: 

6
Editorials, 

conference papers, 
book reviews, 

different languages: 
6

Articles on scales 
other than healing: 

23 Articles aimed 
at animal wounds: 

4

Repeated articles:
3

Total articles excluded:
39

Fig. 1. Literature review process. Articles included and excluded.
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the Wound Healing Scale, combining the four classifica-
tion stages with eight modifiers14. The only scale found in 
Spanish was CODED, developed in the Basque Country 
in 2000, but only a partial study was found16. The most re-
cent is the DESIGN scale, consisting of seven categories17.

The PUSH tool is the most commonly used by clinicians, 
although the PSST is the one appearing most often in 
studies of its measurement properties and application in 
clinical practice which accredit its quality8,9,10,11, but its 
complexity in clinical use is evidenced by practitioners 
themselves.

Table 1. Content validity of each item
Item Content validity
1. Wound size 1
2. Depth/tissues involved 0.90
3. Edges 0.80
4. Perilesional maceration 0.80
5. Tunneling 0.90
6. Type of tissue in the wound bed 0.90
7. Exudate 1
8. Infection/inflammation (biofilm signs) 0.90
9. Incidence of pain 0.90

The PUSH tool, in contrast to PSST, is a much quicker, 
more reliable scale to monitor the status and progress of 
wounds through time, but the procedures used in develop-
ing it are not clear in the literature. Even so, it has been 
commonly used in the USA since it first appeared.

In Spain the GNEAUPP translated this tool into Span-
ish and adopted it20 after authorization by the NPUAP, 
but no studies on the adaptation, validity and reliability 
of this tool have yet been carried out in Spain. The DE-
SIGN scale is the most recent tool for assessing the healing 
process, but there is only one published study that looks 
at its validity and reliability17, involving inter-observer 
reliability and in comparison with PSST to determine 
its validity. Although the reliability and validity of this 
tool are highly rated, the authors themselves point out 
the need for more studies on the scale in other contexts 
and other types of wounds. So far there is no record of 
any such studies.

Regardless of the number of articles per scale, PSST is the 
one with the best research on validity and reliability. Nev-
ertheless, most are measurement tools exclusively for PU. 
Validity and reliability studies have been carried out for 
only four scales (PUSH, PSST, DESIGN and CODED). 
The only scale validated also for venous ulcers is PUSH, 
in English and Portuguese11,21, which leads to the conclu-
sion that there is no scale suitable for the reliable, valid 
assessment of healing in all CW.

Phase 2
It was decided to develop a healing progress index. There-
fore, the systematic review was used also to determine what 
items should be included in developing the new scale. 
Existing scales were reviewed and some of their items were 
included in the initial drafts. This resulted in a lengthy list 
of items related to the healing process, and it was decided 
that the new scale should include only those items that 
would potentially change throughout the healing process. 
The outcome was a pencil-and-paper tool consisting of 
12 variables: size/area/dimension, depth/tissues involved, 
edges, perilesional area, tunneling, wound history, baseline 
conditions, type and amount of tissue, exudate, infection/
inflammation (biofilm signs), treatment and pain. As men-
tioned in the section on Material and Method, the experts 
scored the item list twice, first in the initial 12-item version 
and then in a final version with 9 items and their rating 
categories. The CVI-i results are summarized in Table 1.

The CVI-e results demonstrated high content validity 
for the most part, with scores of 0.80 or higher; some 
even received the maximum CVI score (Table 2). The 
CVI-total score was above 0.90, which indicates that the 
questionnaire items measure a specific domain, based on 
the scientific literature related to the evaluation of CW 
healing, guaranteeing the general content validity. The 
final outcome based on the foregoing and the CVI with 
scores above 0.80 given by the experts for all the items 
making up the de novo scale for all types of CW, was an 
index with the provisional name of “RESVECH V1.0. Re-
sults expected from the assessment and healing progress of 
chronic wounds”, pending a study of validity and reliabil-
ity (Annex 1). It contains nine items: wound dimensions, 
depth/tissues involved, edges, perilesional maceration, 
tunneling, type of tissue in the wound bed, exudate, infec-
tion/inflammation (biofilm signs), pain frequency (in the 
past 10 days). The scale is scored numerically between 0 

Table 2. Individual validity index for each expert (CVI-e)

Expert panelist
Number of items 
scored between 

3 and 4

Content validity 
CVI-3 (according to 

formula)
Expert 1 8 0.80
Expert 2 8 0.80
Expert 3 8 0.80
Expert 4 9 1
Expert 5 8 0.80
Expert 6 8 0.80
Expert 7 8 0.80
Expert 8 8 0.80
Expert 9 9 1
Expert 10 9 1
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(wound healed) and 40 points (worst possible condition). 
Additionally, operational definitions are provided for each 
item, as well as the way of assessing them (Annex 1).

CONCLUSIONS
The systematic review confirmed that there is little re-
search on multidimensional tools for measuring healing 
and more research is needed.

The RESVECH 1.0 index showed face value for the 
clarity and ease of understanding of each item by the ex-
perts who took part in the study. The overall content valid-
ity index (CVI-total) was 0.98, greater than the required 
minimum of 0.62 according to Lawshe for a panel of ten 
experts, which ensures the content validity according to 
the scientific literature relative to items for assessing the 
healing process.

The validation process evidenced that this is a short 
scale, and it is pending further analysis according to experts 
and study population, comparing it with a disciplinary 
theory.

The index entitled “RESVECH V1.0. Results expect-
ed from the assessment and healing progress of chronic 
wounds” is the first measurement tool applicable to chron-
ic wounds of all types and of any etiology that can be used 
from the time the chronic wound is detected until healing 
process is complete. It may undergo different types of vali-
dation procedures to determine whether it measures what 
it purports to measure, which emphasizes the significance 
of continuing the improvement process.

In general, it can be concluded that the quantitative analy-
sis of the questionnaire shows that its content is valid both 
in terms of pertinence and relevance.
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RESVECH SCALE V1.0 (SEE ANNEX 1.)

Scale of results from assessment and 
progress of wound healing

Operational definitions of variables and 
instructions for use 
Below is a clear, systematic explanation of the items 
making up the scale and the correct way to respond 
to them according to your patient’s wound.

Indicate the score for each item in the box correspond-
ing to the time of measurement 
(e.g., Measurement 0, Date ___________).

1. Ulcer dimensions
1.1. Dimensions: Indicate the measurements as 
length x width, as follows:
n Length: Cephalocaudal measurement 

(from head to feet)
n Width: Perpendicular to length

Express both measurements in cm. Then multiply 
length x width to obtain the area in cm2.

Assign a score from 0 to 6 according to the area. For 
 example, an area of de 44 cm2 would be scored as 4.

Width

Length
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ANNEX 1. RESVECH SCALE V1.0

Items Measurement and dates: 

0 1 2 3

1. Wound dimensions:
0. Area = 0 cm2

1. Area < 4 cm2

2. Area = 4 - < 16 cm2

3. Area = 16 - < 36 cm2

4. Area = 36 - < 64 cm2

5. Area = 64 - < 100 cm2

6. Area ≥ 100 cm2

2. Depth/tissues involved:
0. Intact skin healed
1. Dermis-epidermis involved
2. Subcutaneous tissue involved 
 (adipose tissue not reaching the muscle fascia)
3. Muscle involved
4. Bone and/or attached tissues involved (tendons,  
ligaments, joint capsule or black scab blocking
 view of the tissues underneath)

3. Edges:
0. Not distinguishable (no wound edges)
1. Diffuse
2. Delimited
3. Damaged
4. Thickened (“aged”, “everted”)

4. Perilesional maceration:
0. No
1. Yes

5. Tunneling:
0. No
1. Yes

6. Type of tissue in the wound bed:
4. Necrotic (dry or moist black scab)
3. Necrotic tissue and/or slough in the bed
2. Granulation tissue
1. Epithelial tissue
0. Closed/healed

7. Exudate:
3. Dry
0. Moist
1. Wet
2. Saturated
3. Leaking exudate

8. Infection/inflammation (biofilm signs):
8.1. Increasingly painful Yes = 1 No = 0
8.2. Erythema around the wound Yes = 1 No = 0
8.3. Edema around the wound Yes = 1 No = 0
8.4. Rising temperature Yes = 1 No = 0
8.5. Increasing exudate Yes = 1 No = 0
8.6. Purulent exudate Yes = 1 No = 0
8.7. Tissue is friable or bleeds easily Yes = 1 No = 0
8.8. Wound stationary, no progress Yes = 1 No = 0
8.9. Tissue compatible with biofilm Yes = 1 No = 0
8.10. Odor Yes = 1 No = 0
8.11. Hypergranulation Yes = 1 No = 0
8.12. Wound increasingly larger Yes = 1 No = 0
8.13. Satellite lesions Yes = 1 No = 0
8.14. Pale tissue Yes = 1 No = 0

ADD UP THE SCORES OF ALL SUB-ITEMS!

9. Frequency of pain (in past 10 days):
0. Never
1. When changing dressing
2. Often
3. All the time

TOTAL SCORE (Max. = 40, Min. = 0)
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7.2. Dry: The wound bed is dry; there is no visible 
moisture and the primary dressing is not stained; 
the dressing may be stuck to the wound. Note: 
This may be the environment of choice for 
ischemic wounds.

7.3. Wet: Small amounts of fluid are visible when 
the dressing is removed; the primary dressing is 
very stained but there is no exudate flowing; the 
frequency of changing the dressing is appropriate 
for the type of dressing.

7.4. Saturated: The primary dressing is wet and exu-
date is leaking through it; the dressing needs to 
be changed more often than usual for this type of 
dressing; perilesional skin may be macerated.

7.5. Leaking exudate: The dressing is saturated and 
exudate is leaking from the primary and secondary 
dressings toward clothing or further; the dressing 
needs to be changed much more often than usual 
for this type of dressing.

8. Infection/inflammation: Indicate if more than three or 
four of the following signs or symptoms of inflammation 
are present:
8.1. Increasing pain 
8.2. Perilesional erythema 
8.3. Perilesional edema 
8.4. Rising temperature 
8.5. Increasing exudate 
8.6. Purulent exudate
8.7. Tissue that is friable or bleeds easily 
8.8. Stationary wound that does not progress 
8.9. Tissue compatible with biofilm
8.10. Odor
8.11. Hypergranulation
8.12. Increasing size of the wound 
8.13. Satellite lesions 
8.14. Pale tissue 

9. Pain: In the wound area, divided in two
Frequency:
9.1. Never
9.2. When changing the dressing 
9.3. Often
9.4. All the time

Intensity: Mark intensity on the VAS scale, according to 
the following criteria:
0 = No pain, and 10 = Greatest possible pain
 m

2. Depth/tissues involved: State the score for the greatest 
involvement.

3. Edges: The edges are understood as the tissue bordering 
the wound bed. Indicate the score that best defines the 
edges of your wound:
• Not distinguishable: No borders seen, which may be 
the case of a wound that is in the process of healing.
• Diffuse: It is difficult to distinguish them.
• Delimited: Clearly visible edges distinguishable from 

the bed. Not thickened.
• Damaged: Well outlined edges, not thickened, that 

may show maceration, lesions, etc.
• Thickened, aged or everted: Well outlined edges but 

thickened or turned in towards the bed.

4. Perilesional maceration: Perilesional maceration is 
defined as softening in the area between the edge and 
outward from the wound (toward healthy skin). Indicate

5. Tunneling: Sinuous paths in the wound. Indicate 
whether or not these are found in the wound.

6. Type of tissue in the wound bed: This refers to the 
type of tissue present in the wound bed. Mark the worst 
tissue found with an “x”, according to the following scale 
from lesser to greater: necrotic-slough-granulation tissue-
epithelial tissue-closed-healed.
6.1. Necrotic: This refers to devitalized, black or 

brown tissue firmly adhered to the wound bed or 
its edges, which  may be harder or softer than the 
surrounding tissue (skin); dry black scab.

6.2. Slough: Yellow or whitish tissue adhering to the 
wound bed in the form of strands, filaments or 
thin layers. It falls apart or is very difficult to re-
move with pincers.

6.3. Granulation tissue: Pink or shiny, moist and 
granular tissue.

6.4. Epithelial tissue: In ulcers or superficial wounds; 
new pink tissue or shiny skin growing from the 
edges or in islands around the ulcer/wound.

6.5. Closed/healing: The wound is completely covered 
with epithelium (new skin).

7. Exudate: This is assessed when changing the dressing, 
which may be:
7.1. Moist: Small amounts of fluid are visible when 

removing the dressing; the primary dressing may 
have slight spotting; the frequency of changing 
the dressing is appropriate for the type of dressing. 
Note: This is often the objective in the treatment 
of exudate.
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