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Rosine van den Bulck, AFISCeP.be

Michael Clark, TVS

Mark Collier, LUF

Rodica Crutescu, ROWMA

Louk van Doorn, NOVW

Bülent Erdogan, WMAT

Milada Francu, CSLR

Kiro Georgievski, MWMA

Georgina Gethin, WMAOI

Finn Gottrup, DSFS

João Gouveia, GAIF

Luc Gryson, BFW

Marcus Gürgen, NIFS

Mária Hok, SEBINKO

Gabriela Hösl, AWA

Dubravko Huljev, CWA

Hunyadi János, MST

Arkadiusz Jawień, PWMA
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Background Article

Dear Readers

The May issue of the EWMA Journal is always seen as an important issue because 
it coincides with the EWMA Conference and so we expect it to have a wider 
readership than usual. We therefore try to provide papers that may be of interest 

to a broader readership than usual, but within our remit of wound management. This 
issue is very focused on evidence in wound care and looks at it from several standpoints. 
There is the straightforward research presentation such as the report on the latest Co-
chrane Reviews or the clinical reports by Susan Jørgensen and Rut Öien and of course 
the conference abstracts in the Electronic Supplement which will provide information 
on the latest research being presented at the conference, but there is also something of 
a debate about types of evidence.

For a number of years it has been accepted wisdom that the randomised controlled trial, 
preferably carried out as a double blind study with researcher and patient not aware of 
the group to which they have been randomised, is the best method for determining the 
effectiveness of treatments. This works extremely effectively in drug trials, but is more 
complex in trials in wound care or of pressure redistributing support systems when pa-
tients and researchers are only too aware of the treatment they are receiving. As a result 
there is something of a debate in wound management circles on the best way to obtain 
good evidence of effi cacy. Some of this debate can be seen in the pages of the journal.

Caroline Weller has written a paper giving her views on setting up randomised control-
led trials in wound care which makes some useful points. In contrast, Peter Vowden 
has written an opinion piece debating whether an alternative to the randomised trial is 
needed when evaluating products for their effectiveness. If we do need other methods to 
measure effectiveness, then it is useful to consider what methods could be used. Patricia 
Grocott proposes an alternative that can be used in highly complex scenarios and still 
provide useful information. All of this makes the information about the EWMA Patient 
Outcome Group particularly interesting. Finn Gottrup gives us an overview of the aims of 
this new group and describes the sub-groups looking at Evidence, Treatment Guidelines 
Research and Implementation. This latter is most important because even if we have the 
best possible evidence but it is not implemented, then the research is a complete waste 
of time and there are no improvements in patient care.

However, it is not suffi cient just to think of evidence in terms of quantitative methods. 
There is a growing body of qualitative evidence that has greatly expanded our under-
standing of the impact that chronic wounds have on the sufferer. The information gained 
from these studies is very powerful, but quantitative researchers struggle to value them 
because of the small numbers and lack of generalisability found in qualitative studies, 
so the fi ndings have not always received the recognition that they deserve. One way 
round this problem is to undertake systematic reviews of the literature in the same way 
as systematic reviews of quantitative studies. This type of review is relatively new and has 
raised a number of challenges to those undertaking them. Michelle Briggs provides us 
with a very useful overview of the process of synthesizing data from qualitative research 
which explains the process and discusses the challenges. 

There is one fi nal paper I would mention and that is the historical paper on pressure 
ulcers and the Quran by Ali Barutcu. The EWMA Journal has published a number of 
historical papers of the years and I have received positive comments about them. Although 
it is rarely possible to fi nd the levels of surety about historical evidence compared with 
current studies, it is possible to gain some interesting insights into practice and beliefs 
about wound management from the past. Although I think it unlikely that lizard dung 
or dragon’s blood are likely to become a popular ingredient of modern wound manage-
ment products, it is interesting how products such as honey, fi rst known to be used by 
the ancient Egyptians, keep recurring.

I believe that this issue of the EWMA Journal moves the evidence debate forward and 
provide food for thought for its readers. However, it only becomes a real debate if oth-
ers participate and so we welcome papers and letters on this topic as well as the usual 
scientifi c reports and clinical papers. 

Carol Dealey, Editor
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�

Prove thy servants, I beseech thee, ten days; 
and let them give us pulse to eat, and water to 
drink. Then let our countenances be looked upon 
before thee, and the countenance of the children 
that eat of the portion of the King’s meat; and 
as thou seest, deal with thy servants. So he con-
sented to them in this matter, and proved them 
ten days. And at the end of ten days their counte-
nances appeared fairer and fatter in fl esh than 
all the children which did eat the portion of the 
King’s meat.
Book of Daniel, Chapter 1, Verses 12 -15

INTRODUCTION
A randomised controlled trial (RCT) is one of the 
simplest, most powerful and revolutionary tools 
of research. e history of clinical trial dates back to 
600 B.C. when Daniel of Judah conducted what 
is possibly the earliest recorded clinical trial. He 
compared the health effects of the vegetarian diet 
with those of a royal Babylonian diet over a 10 day 
period. The trial had some missing elements by 
contemporary medical guidelines but the report 
has remained infl uential (1)

The 19th century saw many major advances in 
clinical trials. Credit for the modern randomised 
trial is often given to Sir Austin Bradford Hill (2) 
who designed the fi rst epidemiological study with 
concealment of allocation. The study’s purpose 
was to determine the effect of streptomycin on 
pulmonary tuberculosis. Previous studies of the 
drug had been controlled and proved inconclu-
sive. To settle the question Hill arranged to have 
the antibiotic given in some tuberculosis hospital 
wards but not in others. In effect, a randomised 
and multi centre design. To ensure objectivity, the 
clinical impressions of all those involved played no 
part in arriving in the results. Instead, the evalu-
ation was done by two radiologists who didn’t 
know which patients were given streptomycin and 
which were not and independently read the chest 
x rays when the patient was entered into the study, 
at 6 months and a year follow up. This was a single 

blind study with randomisation, stratifi cation by 
sex and centre and allocation concealment. The 
Medical Research Council trials on streptomy-
cin for pulmonary tuberculosis are regarded as a 
landmark. Since Hill’s pioneering achievement, 
the methodology of the randomised trial has been 
increasingly accepted.

The science of wound healing has advanced re-
markably since the 16th century when Ambroise 
Paré travelled with the French army as a barber-
surgeon. To counteract the purported poisonous 
effects of gun power, the wounds of injured sol-
diers were scalded with boiling oil but a shortage 
of boiling oil at the Battle of Turin forced Paré 
to concoct another therapeutic intervention for 
the doomed soldiers. He mixed a portion of egg 
yolks, turpentine, and oil of roses to help heal 
gun power wounds (an ancient roman turpentine 
remedy) and found, to his surprise, that the sol-
diers deprived of boiling oil not only survived but 
their wounds healed more quickly and with less 
pain. Even though randomisation wasn’t part of 
the plan, Pare had created one of the fi rst clinical 
trials in wound care (3).

I raised myself very early to visit them when 
 beyond my hope I found those to whom I had 
 applied the digestive medicament, feeling but 
little pain, their wounds neither swollen nor 
 infl amed, and having slept through the night. The 
others to whom I had applied the boiling oil were 
feverish with much pain and swelling about their 
wounds. Then I determined never again to burn 
thus so cruelly the poor wounded by arquebuses.
Ambroise Paré (1510 -1590)

Since that time, randomised controlled trials have 
been increasingly used in wound care research. A 
major development in moist wound healing was 
the original work by Dr. George Winter which 
demonstrated the value of a moist wound envi-
ronment in wound healing. Our understanding 
of the function of wound healing has increased 

A simple guide to 
 randomised control trials in 
wound care
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remarkably since Winter’s work ‘Formation of a scab and 
the rate of epithelialisation of superfi cial wounds in the 
skin of young domestic pigs’ was published in Nature (4), 
particularly in the area of new therapeutic approaches. 

Novel techniques are being developed to improve heal-
ing in diffi cult to treat wounds. Emerging dressing types 
include bioactive dressings and tissue engineered skin sub-
stitutes. As clinicians, how do we ascertain which product 
to use in the clinical setting? A common clinical question 
is… ‘what are the likely effects of one treatment compared 
with another’? To be able to make a discerning decision cli-
nicians need to be able to critique the published literature. 
The main tenet of evidence based medicine is that this 
task is achieved by using the best evidence combined with 
consideration of a person’s individual needs. The RCT is 
traditionally the gold standard for judging the benefi ts 
of treatment primarily because it is conceptually easier 
to attribute the observed effect to the treatment being 
compared(5). We could be forgiven in assuming that the 
scientifi c community is very good at designing, conducting 
and reporting RCTs. Sadly this is not always the case (6). 
Randomised controlled clinical trials to examine safety 
and effi cacy of many of the new materials are lacking and 
clinical uptake has been slow (7, 8).

Awareness about the quality of reporting RCTs and the 
limitations of the research methods of RCTs is increasing; 
a major barrier hindering the assessment of trial quality 
is that we often rely on the information contained in the 
written report. A trial with a biased design, if well reported 
could be judged to be of high quality. A well designed 
study but poorly reported trial could be judged to be of 
low quality and possibly not published in the fi rst place.

There is a large body of evidence that indicates that 
the quality of reporting of RCTs is less than optimal. Ac-
cording to a recent review of all 519 RCT reports indexed 
in PubMed during 2002 the average trial includes; less 
than 100 participants (may limit the power to detect true 
effects), conducted at a single centre (may limit general-
isability) and is usually published in a speciality journal 
(6). The CONSORT statement was designed to assist the 
reporting of randomised controlled trials with two groups 
and parallel designs. Some modifi cations may be needed 
to report cross-over trials and those with more than two 
groups (9).

WHAT IS A RAND OMISED CONTROLLED 
TRIAL (RCT)? 
In simple terms, the RCT is a study in which a group of 
patients is randomised into either an experimental group 
(which receives the intervention under study) or a con-
trol group (which receives standard therapy or placebo). 
These groups are followed up for the variables/outcomes 
of interest. People who take part in RCTs are called par-

ticipants (or less politically correct ’subjects’). The people 
who design the study, administer the interventions, as-
sess and analyse the results are called investigators. The 
interventions can be preventative strategies, treatments, 
diagnostic tests or screening programs. 

The randomisation procedure gives the RCT its 
strength. Random allocation means that all participants 
have the same chance of being assigned to each of study 
groups (10). The allocation is not determined by the in-
vestigators, the clinicians or the study participants. The 
purpose of a random allocation of participants is to ensure 
characteristics of the participants are as likely to be similar 
as possible across the groups at the start of the comparison. 
If randomisation is done properly it reduces the risk of 
an imbalance in known and unknown factors that could 
infl uence the course of the participants. No other study 
design allows investigators to balance these factors. 

In summary RCTs are quantitative, comparative, control-
led experiments in which a group of investigators study 
two or more interventions by administering them to 
groups of individuals who have been randomly assigned 
to receive each intervention(10). 

Usually one of the interventions is regarded as standard 
of comparison or control. That is why RCTs are referred 
to as randomised controlled trials. The control can be 
standard care, conventional or best practice, a placebo or 
no intervention at all. The other group is called the ex-
perimental or treatment group. There may be more than 
one experimental group being compared to a control, for 
example, using different doses of an experimental treat-
ment. RCTs can be classifi ed according to different aspects 
of interventions evaluated. Evaluation of different inter-
ventions include explanatory or pragmatic trials: effi cacy 
or equivalence trials, and phase 1,2,3 and 4 trials. RCTs 
can further be classifi ed into participants’ exposure and 
response to the intervention. These types of RCTs include 
parallel, crossover and factorial designs (1). Most RCTs 

Reasons for using a RCT

RCTs measure and compare outcomes after the 
 participants receive the intervention. 

RCTs produce comparable groups: 
thereby eliminate treatment selection bias

RCTs protect against both known and 
unknown confounders

RCTs are the best method to establish causality

RCTs are necessary to detect small but 
clinically important treatment differences

EWMA Journal  2009 vol 9 no 26
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have parallel designs in which each group of participants is 
exposed to only one of the study interventions. Crossover 
design refers to a study in which each of the participants is 
given all the study interventions in successive periods(11). 
The order in which the participants receive each of the 
study interventions is determined at random. A RCT has 
a factorial design when two or more experimental inter-
ventions are evaluated separately and in combination with 
and against a control (1) 

RCT AND CONSORT
The RCT is a prospective scientifi c experiment comparing 
the value of a treatment strategy in an experimental group 
with and alternative strategy in a control group, in which 
allocation to experimental or control group is determined 
by a chance mechanism. The effect of randomised control-
led trials in wound care depends on the quality of the stud-
ies taken and the similarity of the study participants and 
target groups. The CONSORT descriptors help ensure the 
scientifi c integrity of studies, so that they have maximum 
infl uence on wound management clinical practice. 

RCTs are generally considered to produce the most 
solid evidence for the effectiveness of interventions. This 
is because, if designed and conducted correctly, randomi-
sation reduces selection bias by allowing the researcher to 
control for factors that would otherwise confound the re-
sults. There are other biases that may affect the results of a 
trial – such as people being given more attention or care in 
one group than another – and aspects of study design also 
help minimise these biases. The main appeal of the RCT 
in health care is based on its potential for reducing bias. 

CONSORT (CONSOLIDATED STANDARDS 
OF REPORTING OF TRIALS)
Randomised trials can provide essential evidence of the 
effect of interventions in wound care. Such trials need to 
be appraised by readers in order to decide whether to in-
corporate new fi ndings into clinical practice and policy in 
a timely manner. The CONSORT (Consolidated Stand-
ards of Reporting of Trials) Statement is a guide to facili-
tate reporting of randomized controlled trials. In 1996, 
a group of epidemiologists, biostatisticians and journal 
editors published CONSORT. CONSORT was revised 
in 2001. It was designed to assist the reporting of RCTs 
with 2 groups and those with parallel designs (12). There 
is a broad consensus that the reporting of RCTs should be 
improved and standardised with many journals adopting 
the CONSORT recommendations (13). 

The purpose of this article is to highlight the impor-
tance of rigorous reporting of trials in wound care and 
to discuss the impact of CONSORT on trial reporting. 
Complete and transparent reporting of these methods al-

lows appraisal of the value of trials to be undertaken and 
the potential for bias to be estimated.

The CONSORT statement is an evidence-based guide 
consisting of 22 item checklist and a four-point fl ow dia-
gram for reporting two-group parallel RCTs. Aspects such 
as enrolment, allocation, follow-up and analysis guide the 
report (14).

In addition to the CONSORT Statement, which is 
based on the ‘standard’ two-group parallel design, exten-
sions have been developed to give additional guidance for 
randomised trials some of which have different designs 
(e.g., cluster), data (e.g., harms), and interventions (e.g., 
herbals) (15, 16). For more detail on these extensions to 
CONSORT see www.consort-statement.org/index. 

The CONSORT Checklist outlining the 22 items is 
listed in Appendix 2.

CONSORT STATEMENT CHECKLIST

Title and abstract (Item 1)
Title and abstract should signal the report’s relevance to the 
reader and should be informative, concise comprehensive 
and accurate (17, 18). 
Ask yourself:
� How were participants allocated to interventions 

(e.g. random allocation, randomised, randomly 
 assigned)?

� What were the eligibility criteria for participants, 
what settings and at which locations were the data 
collected?

The abstract should describe: 
� the context of the study;
� the methods used, including randomisation, the out-

come measures, whether the analysis is by intention-
to-treat, the time period,; including years of study 
and a length of follow-up.

� the main fi ndings including effect size in absolute 
terms and statistical signifi cance and 

� the conclusions drawn. 

RCT METHOD (Items 3-12)
Participants 
The eligibility criteria for trial participants should be de-
cided before recruitment and kept as simple and unam-
biguous as possible. In treatment trials the criteria will 
require each qualifying participant to have the condition 
under investigation. Eligibility criteria usually restrict the 
study population to those attending specifi c centres and 
of particular age range. The settings and locations chosen 
for a trial are also important determinants of a study’s 
generalisability and must be reported. �
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Interventions
The interventions used in a randomised clinical trial 
should be clearly defi ned in the protocol and reported in 
enough detail to be replicated. The control arm should be 
described with similar detail to the treatment arm (19).
If the study interventions are delivered in a blinded 
(masked) way, describe how blinding was achieved. Blind-
ing is important as it reduces reporting and measurement 
bias. If blinding of participants and/or clinicians is not 
possible then blinded assessment of outcomes should be 
attempted. For example, in a study comparing healing 
rates the assessor can still be blinded to the treatment if 
wound tracings are coded and sent to assessor for meas-
urement. Alternatively – photographs might be used to 
record wounds for assessment. The average bias associated 
with fl aws in the conduct of randomised trials varies with 
the type of outcome. Efforts to minimise selection and 
performance bias are important when objective measure-
ment of outcomes is not feasible. It is always possible to 
conceal allocation of patients to intervention groups, this 
cold be done by using telephone or web based central 
independent randomisation service. In contrast, blind-
ing (masking) of participants and clinicians is not always 
feasible, such as when two compression bandages are be-
ing compared. In this situation it is possible to specify at 
least one objectively assessed outcome such as blinding 
the independent assessor of ulcer size via coded acetate 
tracings and or digital photographs. Several studies have 
found that trials with inadequate allocation concealment 
or lack of blinding tend to exaggerate the estimates of the 
intervention effects compare with adequately concealed 
or adequately blinded trials (20-22) 

Objectives 
Clear defi nitions and descriptions of objectives and out-
comes of the clinical trials lead to results that are more 
readily interpreted and more easily generalised to clinical 
practice situations (23). Objectives are either primary or 
secondary. Primary objectives provide focus of the study. 
For example, a primary outcome could be complete heal-
ing of venous ulcer. Complete healing would need to be 
defi ned objectively, such as complete epithelialisation in 
the absence of scab or eschar (VenUS I trial defi nition) 
(24). Collecting data affecting the primary objective is 
imperative. Secondary objectives allow the investigator 
other subsidiary questions that are scientifi cally important 
in the group being studied. It is common in RCTs to have 
the effi cacy of the intervention with standard care as the 
primary objective and the safety and tolerability often the 
secondary objective. Kramer et al (25) suggest that both 
safety and effi cacy should be given equal weighting in 
clinical trials. To properly establish safety, you may need 
more patients followed for longer times to identify uncom-

mon but important safety concerns and hence effectiveness 
studies might not fully establish safety. 

Outcomes
The outcomes of the trial require precise description and 
defi nition. Standard measurement criteria are essential 
for the results to be accepted by the clinical community. 
For example, in wound healing studies, the size of the 
wound is often measured by area calculation or estimat-
ing by multiplying length by width using acetate tracing 
of wounds. Measuring response to treatment by wound 
area is a widely acceptable practice, but the date of com-
plete healing may also be used and does not require serial 
tracing. Clearly defi ned primary and secondary outcome 
measures should be clinically relevant and where possible 
measured objectively. It is also appropriate to describe any 
methods used to enhance the quality measurements such 
as training of assessors. 

Sample size 
To ensure that research time, patient effort and support 
costs are not wasted in clinical trials we need to calculate 
sample size carefully. Too often studies fail to detect even 
large effects of treatment because of inadequate sample 
size, known as a type 2 error. Recruiting patients for such 
underpowered studies is not only potentially a waste of 
time and money but could also be considered unethical as 
the trial cannot show meaningful information about the 
tested intervention. 

Many RCTs involve large sample sizes because many 
treatments have relatively small effects. The size of the 
expected effect of the intervention is the main determi-
nant of the sample size necessary to conduct a successful 
RCT. Finding statistically signifi cant differences between 
two samples is relatively simple id large differences are ex-
pected. The smaller the expected effect of the intervention, 
the larger the sample size needed to be able to conclude, 
with enough power, that the difference found is unlikely 
to be due to chance. As an example let’s assume that that 
we want to study two groups of patients who will undergo 
different interventions, one of which is a new procedure. 
We expect a 10% increase in healing rate with the new 
procedure. To be able to detect this difference with a prob-
ability of 80% we need 80 participants in each treatment 
arm. If the expected difference in effect between the two 
groups is increased to 20% then the required number of 
participants decreases to 40. If we only expect to see a 1% 
difference between the groups then the population will 
need to increase to 8,000 per treatment arm. The sample 
size required is inversely proportional to the treatment 
effect squared (26). 

Ideally, clinical trials should be large enough to detect 
the smallest clinically relevant differences in the primary 

�
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775,000,000
Euro average overall treatment cost in Europe1,5

5,000,000
leg ulcers2

65%
of leg ulcer patients suffer depression3 

45
days healing time4

1
website

www.Help2Heal.eu
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outcome. The sample size calculation should be described 
in enough detail to allow readers to determine if the as-
sumptions are correct. 

If one is comparing rates of events, such as healing, one 
estimates the event rate in the control group by extrapolat-
ing from a population similar to the population expected 
in the trial. One then determines the smallest difference 
that will be clinically important and the signifi cance level 
or probability of a false positive that is scientifi cally ac-
ceptable. For example, ‘20% difference in the number of 
people healed (if 20% is the minimally clinically important 
difference) in favour of study participants treated in the 
intervention arm of the study with a signifi cance level of 
95% (that is the signifi cance level, meaning you will accept 
a 5% chance of concluding there is a difference when none 
exists), and 80% power to detect a difference (meaning 
you will accept a 20% chance of concluding there is no 
difference when one exists).

Details of any formal interim analyses performed and 
the prespecifi ed criteria for decision making at each inter-
im analysis such as stopping rules should also be described.

Randomisation
Randomisation is the process of assigning trial partici-
pants to treatment groups and gives each participant a 
known (usually equal) chance of being assigned to either 
group. Randomisation should be detailed with sequence 
generation, allocation concealment and implementation 
described in enough detail to satisfy the reader that eve-
rything has been covered to ensure group allocation is 
random and will have limited selection bias. 

Specifi cally what methods were used to generate the 
random allocation sequence, including details of any re-
strictions (stratifi cation by site or size of wound). 

What methods were used to implement the random 
allocation sequence (numbered, opaque, sealed envelopes, 
central telephone, web based), clarifi cation if sequence was 
concealed until after the intervention was assigned. Who 
generated the allocation sequence, who enrolled partici-
pants and who assigned participants to their groups? 

Blinding (Masking) 
Random allocation does not protect RCTs against other 
types of bias. In addition to randomisation, the investiga-
tors can incorporate other methodological strategies to 
reduce the risk of other biases. These strategies are known 
as ‘blinding’. The purpose of blinding is to reduce the 
risk of ascertainment and observation bias. An open ran-
domisation controlled trial is one where everyone involved 
knows which intervention is given to each patient. Many 
wound management studies are open randomised because 
blinding is not feasible or ethical. One cannot perform an 
interventional procedure with its associated risks without 

revealing to the patient and the treating clinician to which 
group the patient has been randomised. A single-blinded 
randomised controlled trial is one in which a group of 
individuals involved in the trial (usually patients) does not 
know which intervention is given to each participant. A 
double-blinded randomised controlled trial is one in which 
two groups of individuals involved in the trial (usually 
patients and clinicians) do not know which intervention 
is given to each participant. A triple-blinded (patients, 
clinicians and study investigators) or quadruple-blinded 
(patients, clinicians, study investigators and statisticians) 
are rarely used (27). Open label blinding simply means 
that all parties are aware of the treatment being received 
after the patient has been randomised (28). 

This section in the report should clearly state whether 
or not the participants, those administering the inter-
ventions and those assessing the outcomes were blinded 
to group assignment. In addition the report should also 
describe how the success of blinding was evaluated and 
how blinding was maintained for patients, investigators 
or clinicians and outcome assessment (28).

Results (Item13-19)
The results section should include the fl ow of participants 
through each stage (fl ow diagram). For each group report 
numbers of participants randomly assigned, receiving 
intended treatment, completing the study protocol and 
analysed for the primary outcome. If there is any protocol 
deviations describe and give reasons.

List recruitment dates defi ning the periods of recruit-
ment and follow up. Describe baseline demographic and 
clinical characteristics of each group. List the number of 
participants (denominator) in each group included in 
analysis and whether the analysis was by ‘intention-to-
treat’. State the results in absolute numbers when feasible 
(such as 10/20 not 50%). A method to correct for differ-
ential drop out rates between arm of the study and another 
is to analyse data by the intention to treat. This simply 
means that data are analysed in the way the patients were 
randomised, regardless of whether or not they received 
the intended intervention. The intent to treat correction 
is a form of protection against bias and strengthens the 
conclusions of a study (27). 

The estimation of each primary and secondary out-
come, as well as a summary of results for each group in-
cluding the estimated effect size and its precision (95%CI) 
are important aspects in reports.

Ancillary analyses which address multiplicity by report-
ing any other analyses performed, including subgroup and 
adjusted analyses, as well as indicating those pre-specifi ed 
should be described. Don’t forget to report adverse events 
or side effects in each intervention group.
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Discussion (Items 20-22)
The discussion should include interpretation of the results, 
taking into account study hypotheses, sources of potential 
bias or imprecision. Ask yourself if the trial fi ndings can 
be generalised? Review evidence and general interpreta-
tion of the results in context of current evidence. Ideally 
reports begin by referring to systematic reviews providing 
the justifi cation for the new research reported but most 
researchers appear not to have considered a systematic 
review when designing their trial (29, 30). The trial’s con-
tribution to the evidence can be ascertained by answering 
the following questions: 
� How do the results apply in a wider clinical context 

and patient population?
� Does the study confi rm or contradict the existing 

evidence?
� Do the results of the study confi rm current clinical 

practice or suggest that a change is warranted?
� Does the study identify the next question that 

should be explored?

The 5 key stages that guide the RCT process are Enrol-
ment, Allocation, Intervention, Follow-up, Analysis (14) 
as shown in Flow diagram (Figure 1).

CONCLUSION
Scientifi c readers need to understand the process and 
procedures of RCts so they can assess the strengths and 
limitations of the research and judge the validity of results. 
Availability of different types of wound products and the 

number of RCTs have increased remarkably in the last 
decade. Wound care practitioners have an extensive range 
of different dressings at their disposal and it is impor-
tant that there is reliable evidence to determine how they 
compare with standard care. Reporting of clinical trials 
is often inadequate. Authors of articles reporting clinical 
trials should discuss the results of their trial in the context 
of existing evidence. This approach is encouraged by the 
CONSORT statement (30). Several journals have adopted 
the Consolidated Standards of Reporting Trials (CON-
SORT) recommendations to make assessment of the qual-
ity of published randomised controlled trials (RCTs) easier. 
Some examples of RCTs that have used CONSORT in 
wound care publications are listed Appendix 1.

In summary, the CONSORT statement and its related 
extension papers can only improve the quality of reports of 
randomised trials if more journals endorse the CONSORT 
statement and expect authors to comply as a condition of 
publication. 

The CONSORT checklist and fl ow diagram could be 
incorporated into the editorial and peer review process in 
addition to outlining this requirement in the ‘instruction 
to authors’ section. 

A randomised controlled trial (RCT) is one of the sim-
plest, most powerful and revolutionary tools of research. 
The CONSORT descriptors help ensure the scientifi c in-
tegrity of studies, so that they have maximum infl uence 
on wound management clinical practice. 

B Excluded (n =… )
Did not meet inclusion criteria (n =...)

Refused to participate (n =…)
Other reasons (n =…) 

D (i) Allocated to intervention A (n =…)
Received intervention A (n =…)

Do not receive intervention A-[give reasons] (n=…)

E (i) Lost to follow up (n =…)
Discontinued intervention (n =…)

F (i) Analysed (n =…)
Excluded form analysis (n =…)

D (ii) Allocated to intervention B (n =…)
Received intervention B (n =…)

Do not receive intervention B-[ give reasons] (n=…)

E (ii) Lost to follow up (n =…)
Discontinued intervention (n =…)

F (i) Analysed (n =…)
Excluded form analysis (n =…)

A Assessed for eligibility (n =…)

C Allocated (n =…)

Figure 1. The CONSORT statement: 
revised recommendations for improving 
quality of reports of parallel-group 
 randomized trials.
Source: Moher D, Schultz KF, 
Altman DG, for the CONSORT Group. 
 Lancet 2001;357:1191-1194. 

Checklist fl ow diagram of stages of RCT
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age characteristics)
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The Lancet 
2004 
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40 LTF
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 recurrence rates after 
treatment with 
 compression with or 
without surgery 

24-week healing rates 
and 12-month 
 recurrence rates 

24-week healing rates 
were similar in the com-
pression and surgery 
and compression alone 
groups

1418 assessed
765 eligible
265 refused consent 
500 randomised 
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nurses, and medical 
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yes yes no
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multilayer bandaging 
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12-month recurrence 
rates at 

50-day healing rates 
were improved in the 
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178 assessed
150 eligible
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392 assessed
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yes yes no 

Iglesias et al (34) 988 (387) Compare clinical and 
cost effectiveness of 2 
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 bandages

4-layer bandage 
 compared with short 
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Primary end point was 
complete healing of all 
ulcers on the trial leg

988 assessed
601 excluded
387 randomised 
1 LTF 
387 analysed

yes yes no
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  Criterion* Results/Comments 

4 5 6

no yes yes Surgical correction of superfi cial ve-
nous refl ux reduces 12-month  ulcer 
recurrence. 
Ulcer healing at 24 weeks is not 
 enhanced by superfi cial venous 
 surgery.

No yes no Multilayer compression with  tubulcus 
provides a higher healing rate. Com-
pression >30mmHg  decreases ulcer 
recurrence.
Ulcer treatment varied between 
groups. 
Aspirin 100 mg given to both groups 
no rational given.
Participants with high exudate  level 
also had Crystal acidum  boricum 
 applied on wound. 

yes yes yes Honey impregnated dressing did not 
improve venous ulcer healing at 12 
weeks
Did not signifi cantly improve time to 
healing, change in ulcer area, inci-
dence of infection or quality of life.

yes yes no 4-layer bandage more clinically 
 effective and more cost effective 
than the short stretch bandage 

Topic Descriptor Consort item 

Title and abstract How participants were allocated to interventions
(eg, random allocation, randomised, randomly assigned) 

1

Introduction 
Background

Scientifi c background and explanation of rationale 2

Methods
Participants

Eligibility criteria for participants and the settings and locations 
where the data were collected

3

Interventions Precise details of the interventions intended for each group 
and how and when they were administered

4

Objectives Specifi c objectives and hypotheses 5

Outcomes Clearly defi ned primary and secondary outcome measures, any 
methods used to enhance the quality measurements (multiple 
observations, training of assessors)

6

Sample size How sample size was determined and when applicable, 
an explanation of any interim analyses and stopping rules 

7

Randomisation: 
sequence generation

Methods used to generate the random allocation sequence, 
including details of any restrictions (stratifi cation)

8

Randomisation:
allocation concealment 

Methods used to implement the random allocation sequence 
(numbered containers, central telephone), clarifying if 
 sequence was concealed until after intervention were assigned

9

Randomisation: 
implementation

Who generated the allocation sequence, who enrolled 
 participants and who assigned participants to their groups 

10

Blinding (masking) Whether or not the participants, those administering the 
 interventions, and those assessing the outcomes were blinded 
to group assignment. When relevant, how the success of 
 blinding was evaluated

11

Statistical Methods Statistical methods used to compare groups for primary 
outcome(s); methods for additional analyses, such as 
 subgroup analyses and adjusted analyses 

12

Results
Participant fl ow

Flow of participants through each stage (diagram). For each 
group report numbers of participants randomly assigned, 
 receiving intended treatment, completing the study protocol, 
and analysed for the primary outcome. Describe and give 
 reasons for any protocol deviations from the study as planned 

13

Recruitment Dates defi ning the periods of recruitment and follow up 14

Baseline data Baseline demographic and clinical characteristics of 
each group

15

Numbers analysed Number of participants (denominator) in each group included 
in each analysis and whether the analysis was by ’intention 
to treat’. State the results in absolute numbers when feasible 
(10/20 not 50%)

16

Outcomes and 
estimation 

For each primary and secondary outcome, a summary of 
results for each group, and the estimated effect size and its 
precision (95% Confi dence interval)

17

Ancillary analyses Address multiplicity by reporting any other analyses performed, 
including subgroup analyses and adjusted analyses, indicating 
those pre-specifi ed and those exploratory

18

Adverse events All important adverse events or side effects in each 
 intervention group

19

Discussion
Interpretation 

Interpretation of the results, taking into account study 
 hypotheses, sources of potential bias or imprecision and the 
dangers associated with multiplicity of analyses and outcomes

20

Generalisability Generalisability (external validity) of the trial fi ndings 21

Overall evidence General interpretation of the results in the context of 
 current evidence 

22
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The whole is greater than the sum of its parts. 

The healing of chronic wounds is almost a sensation in itself. Every patient and every 
wound is unique in this respect and requires individual and comprehensive treatment. 
We at HARTMANN are your reliable partner for this process and can offer an effective 
and extensive portfolio of products. For you, Combisensation means: a plus in terms  
of product combinations, all from one source, as well as a plus in terms of provision  
of additional information and support. Combisensation is the sensation of your  
successful treatment of patients by means of a combination of your professional  
skill and our diverse range of products. Find out more at www.combisensation.com

Combisensation. 
The great plus.

helps healing.www.hartmann.info

Moist wound dressings

Dry wound dressings

Impregnated dressings

Dressing retention

Post-operative dressings

Specialized sets

Short-stretch bandages

Long-stretch bandages

Zink paste bandages

4-layer bandages

Anti-embolism stockings

Leg ulcer stockings

Wound Management

Compression Therapy
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Summary
During the period march 6th to June 6th 2007 
KvaliCare carried out an impartial study of 
 HydroBalance concept based on the use of a bio-
cellulose dressing (BCD) and a bio-cellulose dress-
ing impregnated with an antimicrobial (BCD+). 
Both dressings are manufactured by Lohmann 
& Rauscher. The study was carried out in the 
community of Sorø in Denmark, and included all 
patients in the community receiving wound care 
services in the primary health care system. The 
study showed an economical advantage of using 
the concept both regarding products for wound 
care and nursing hours for a group of patients 
with project wound care patient records consist-
ing of all patients with wounds except uncompli-
cated superfi cial wounds. For the entire commu-
nity, consisting of all wound care patients in the 
community also uncomplicated and superfi cial 
wounds, the study has not shown an economical 
advantage, despite a reduction in the number of 
wounds and nursing time allocated to wound care.

The concept provided excellent pain relief for 
patients with painful wounds. The nurses and car-
ers treating wounds in the community generally 
evaluated the concept positively concerning prod-
uct selection, product handling, wound healing, 
patient compliance and pain relief. 2 incidents 
of skin reactions were reported using the study 
dressings and in both cases it was necessary to 
discontinue using them. The study showed how 
a new concept can be successfully implemented 
in practice by a large group of non-specialised 
wound treatment personnel. Despite close project 
management and a high information level a few 
unforeseen issues arose

New HydroBalance concept 
tested in the primary 
health care sector

INTRODUCTION
The Sorø community has 28.366 inhabitants. 
Wound care patient records are kept for patients 
with wounds – except for uncomplicated superfi -
cial wounds. Generally wound care is carried out 
by the community’s 35 nurses – but Sorøs 40 as-
sistants can be involved in simple cases. Usually 
products for wound care are selected according to 
guidelines established in cooperation with the lo-
cal general practitioners in the community. Com-
pression therapy is carried out in accordance with 
EWMA guidelines (www.ewma.org).

During the study the community’s usual range of 
products for wound care was replaced by the new 
HydroBalance concept for a 3 month  period, and 
the patients’ usual wound care patient records were 
replaced by project wound care patient records. 

AIM
To evaluate if there was an economical advantage 
of using the HydroBalance concept compared to 
using the standard range of products in Sorø.

To evaluate if the concept resulted in improved 
wound healing.

To evaluate if the concept provided pain relief for 
painful wounds.

To evaluate the patients’ experience of compliance
(The comfort of using the bandage)

To evaluate the experiences of all personnel treat-
ing wounds concerning

Selection of product 
Pain relief
Wound healing 
Compliance (degree of comfort for the patient) 
Product handling

– an impartial study of the 
 HydroBalance concept 
in the community of Sorø 
in Denmark
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Treatment recommendation
Maintenance of moist wound surface

Treatment recommendation
Maintenance of moist wound
surface or absorption of exudate

Treatment recommendation
Absorption of exudate

Secondary Dressing Film Wound Dressing 
 

 

         
 

        Secondary D
ressing Absorbent or PU Foam Dressing   

Secondary Dressi
ng P

U Fo
am

 D
re

ss
in

g

Hydro Balance Dressing

Hydro Balance 
Dressing

Alginate Dressing

Lightly
exuding
wounds

Moderately
exuding
wounds

Heavily
exuding
wounds

The economical calculation was carried out separately for 
a group of patients carrying project wound care patient 
records (all patients with wounds except uncomplicated 
superfi cial wounds) and for the entire community (all pa-
tients with wounds including uncomplicated superfi cial 
wounds). See table 1.

All other evaluations were based on the project wound 
care patient records, the results of the questionnaire and the 
nurses’ spoken evaluations at the fi nal evaluation meeting. 

15 photo documented cases were completed, based on 
patients experiencing wound pain. KvaliCares tissue viabil-
ity nurses visited these patients 3 times during the study.

Previous studies have been carried out for the Hydro-
Balance bandage1, 2 in this study the economic aspect 
was weighted highly, as this area had not previously been 
studied.

METHOD
The HydroBalance concept can be used for wounds in all 
stages of healing with or without infection. Product selec-
tion is primarily based on the wound being infected or not 
infected, and on the amount of exudation, see treatment 
guide Figure 1: The Navigation Wheel. The blue side of 
the navigation wheel indicates product selection for clean 
wounds and the yellow side indicates product selection 
for infected wounds. In this study selection was based on 
using either: 

A bio-cellulose dressing (Suprasorb® X, Lohmann 
& Rauscher) (BCD), which has the ability to keep dry 
wounds moist, but also able to drain moisture from ex-
uding wounds, so that the wound surface remains moist.

Or: A bio-cellulose dressing impregnated with an 
antimicrobial containing polyhexamethylene biguanide 
(Suprasorb® X+PHMB, Lohmann & Rauscher ) (BCD+) 
for infected wounds. 

In case of heavily exuding wounds an alginate dressing 
was chosen with or without silver. The secondary dressing 
was chosen in accordance with the amount of exudate, 
and could be a fi lm in cases of lightly exuding wounds, a 
foam dressing in cases of moderately exuding wounds and 
in cases of heavily exuding wounds an absorbent dress-
ing - however in cases of infected wounds only absorbent 
dressings were used as secondary dressing. 

During the study replaceable standard products were 
exchanged by the HydroBalance concept. This meant that 
products like nonwoven all-purpose gauze and products 
for compression therapy stayed in the depot and were not 
included in the economical calculations. 

Inclusion; all wound care patients attended to by the Sorø 
home care service.
Exclusion; Patients whose prescribing doctors maintained 
other treatments.

The Ethical Committee in Denmark approved the study.

All economical calculations in this report are based on list 
prices including value added tax but without discounts. A 
large supplying company in Demark; Kirudan, has pro-
vided price information, if a product was not available at 
Kirudan, another large supplying company; Danpleje’s 
equivalent prices have been used. 

For calculations concerning nursing hours the rate 
50,27 € per hour is used. This rate is calculated by the 
Sorø Community for offi cial use.

Table 1

Evaluation groups
Project wound care 
patient records

All patients with wounds except uncompli-
cated superfi cial wounds. These patients had 
wound care patient records before the study. 
During the study the wound care patient 
records were replaced with project wound 
care patient records 

Entire community All patients with wounds in the community 
also uncomplicated superfi cial wounds that 
did not require a wound care medical record

15 cases 15 patients with pain relating to wounds. 
Each case documented + photos taken

Questionnaire A questionnaire fi lled out by treating nurses 
at the fi nal evaluation meeting.

HydroBalance Dressing: Suprasorb® X
Alginate Dressing: Suprasorb® A

Film Dressing: Suprasorb® F
PU Foam Dressing: Suprasorb® P

Absorbent Dressing: Vliwazell®

Figure 1. 
Navigation wheel
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Treatment recommendation
Reduction of microbial count

Maintenance of moist wound surface

Treatment recommendation
Reduction of microbial count
Maintenance of moist wound
surface or absorption of exudate

Treatment recommendation
Reduction of microbial count
Absorption of exudateModerately

exuding
wounds

Lightly
exuding
 wounds

Heavily
exuding
wounds

Secondary Dressing: Absorbent Dressing  
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Hydro Balance Dressing
with PHMB

Hydro Balance Dressing
with PHMB

Alginate Dressing
with silver

HydroBalance Dressing: Suprasorb® X+PHMB
Alginate Dressing with silver: Suprasorb® A+Ag

Absorbent Dressing: Solvaline® N
Absorbent Dressing: Vliwazell®

PROCESS

Figure 2 Timeline

Preparation
A detailed project plan was made out and followed closely 
during the study.

Information was prepared for patients in the Sorø com-
munity, nurses treating wounds the local general practi-
tioners in Sorø and relevant cooperating parties.

Project wound care patient records were made includ-
ing pain observation forms.

2 notice boards were made with product navigation 
wheels and products. They were placed in the depot and 
in the nurses’ offi ce area – available for everybody and 
making it possible to see and feel the products.

Besides replacing the products for wound care in the 
communities’ depots 14 wound care bags were prepared 
containing the products of the new concept and intended 
for the home cares vehicles especially in cases of acute 
wound care visits.

Starting 6th of March 
An initial meeting was held on the 6th of March inform-
ing all nurses and assistants in the community about the 
study. The nurses from the local general practitioners were 
invited. KvaliCare provided information about the study 
and a product specialist – also a tissue viability nurse –gave 
information about the specifi c use of the products. Each 
nurse was given a navigation wheel as shown in fi gure 
1. Contact information for all tissue viability nurses was 
given, making contact possible throughout the study. A 
Visual Analogue Scale (VAS 0-10) was given to all partici-
pants for evaluating pain. This meeting was repeated twice 
and followed up by information to nurses who had not 
been able to attend the meetings ensuring that information 
had been given to all relevant personnel.

Testing period
The standard range of products for wound care in Sorø 
were replaced by the HydroBalance concept.

During the fi rst week of the study the tissue viability 
nurses organising the study were present at the nurses’ 
offi ce during the day – enabling advice on products and 
offering advice at home visits.

The study was carried out over a 13 week period, where 
15 patients with pain due to wounds were chosen for 
case studies including photos and documentation. They 
received 3 visits from the study tissue viability nurses dur-
ing this time. During the study news letters were written 
to the nurses with relevant information and advice.

Finishing 7th of June
At the end of the study on the 7th of June an evaluation 
meeting was held. All nurses were invited. A questionnaire 
was fi lled out by the nurses. At the meeting the nurses 
had the opportunity of discussing opinions. The patients’ 
project wound care records were replaced by their ordinary 
wound care patient records again. �
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RESULTS

Healing rates
The number of wounds registered when the study was 
started compared with the number of wounds at the end 
of the study showed a 20% reduction for the patient group 
with project wound care patient records (all patients with 
wounds except uncomplicated superfi cial wounds) and an 
8% reduction in the entire community ( all patients with 
wounds including uncomplicated superfi cial wounds). 
(Table 1)

Pain reduction
During the study 29 cases of patients with pain due to 
wounds were registered. 22 of these patients experienced 
an improvement using the HydroBalance concept. 7 pa-
tients did not experience any difference. No cases of set 
back were reported using the concept. In 13 of the 15 
photo documented cases pain relief was achieved. 2 pa-

Table 2. 

Project wound care medical records

The economical calculation for project wound care patient 
records (all patients with wounds except uncomplicated 
 super fi cial wounds); (table 1)

Start. Week 10 End. Week 23
40 wounds 32 wounds

Cost of products for wound care before study 
Standard range (week 10)

1541,88 €

Cost of nursing time for wound care before study 
(week 10)

2546,16 €

Total cost for wound care week 10 4088,04 €

Cost of products for wound care end of study
HydroBalance concept (week 23)

1392,45 €

Cost of nursing time for wound care end of study 
(week 23)

1300,94 €

Total cost for wound care week 23 2693,39 €

In week 10 wound care medical records for 40 patients were 
 collected and the total cost of products and time spent for 
wound care in week no 10 for this group of patients were 
 cal culated for the standard range of wound care products 
used  before starting the testing period.

Some wounds healed and new wounds were registered, totally 
60 patients were registered with project wound care medical 
records.

In week 23 at the end of the testing period the project wound 
care medical records were collected and the total cost of 
 products and time used for wound care in week no 23 was 
 calculated for the 32 remaining wounds in this group.
(See fi g. 2 timeline)

Entire community

The economical calculation for the entire community (all pa-
tients with wounds including uncomplicated superfi cial wounds); 
(table 1)

Start. Week 10 End. Week 23
75 wounds 69 wounds

Cost of products for wound care before study
Standard range (week 10)

1317,73 €

Cost of nursing time for wound care before study 
(week 10)

3924,68 €

Total cost for wound care week 10 5242,41 €

Cost of products for wound care end of study
HydroBalance concept (week 23)

3217,29 €

Cost of nursing time for wound care end of study 
(week 23)

2871,57 €

Total cost for wound care week 23 6088,86 €

In week 10 the products for wound care in the standard range 
were replaced by the HydroBalance concept. Information was 
obtained from the supplying company of products delivered 
the past year and the average for one week was calculated. 
The home care patient records of patient visits for wound care 
were required and all visits for wound care were registered for 
week 10 and the total amount of time was calculated.

During the testing period patients were treated with the new 
products. Only 2 patients who experienced cutaneous reactions 
were not treated with the HydroBalance concept. No other 
 patients dropped out of the study.

In week 23 at the end of the testing period the price of the 
 HydroBalance products was obtained and a weekly average 
 calculated. Again the home care patient records of patient visits 
for wound care were required and the total cost for week 23 
was calculated. 

tients did not experience relief as they had no pain. In 
12 of the 15 case studies treatment with medication for 
wound pain was discontinued. 

Patients evaluation of compliance.
At each change of dressing the patients were to evaluate 
if the compliance had been good, medium or bad. 649 
evaluations were registered which was not in accordance 
with the number of dressing changes that were carried out. 
Evaluations were registered when convenient. Results are 
shown in fi gure 2.

Nurses’ evaluations
In fi gures 4 to 7 the evaluations from the treating nurses 
are shown as they were registered in the project wound 
care patient records. These evaluations were not made at 
every dressing change as planed but when convenient. �
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Nurses’ evaluations
In fi gures 4 to 7 the evaluations from the treating nurses 
are shown as they were registered in the project wound 
care medical records. These evaluations were not made 
at every dressing change as planed but when convenient.

UNFORESEEN ISSUES 
Large consumption of BCD+
During the study there was a large demand for the Hydro-
Balance bandage containing PHMB. This dressing is used 
for treating infected wounds. It is recommended to change 
to the HydroBalance dressing without PHMB. In spite of 
the provision of thorough information, the recommenda-
tion was not followed, resulting in an increased use of 
BCD+. After the study 2 nurses have told KvaliCare that 
they were not aware of the correct use of the PHMB dress-
ing, and that they thought this applied generally to the 
nurses in Sorø.

Registration of evaluations 
In the project wound care patient records the nurses were 
supposed to have asked the patient about his / her evalua-
tion of the compliance using the new concept. The nurses 

82%

13%

5%

71%

22%

7%

54%
33%

13%

Patients’ evaluation of compliance
100% = 649

Nurses evaluation of compliance 
100% = 204

Nurses evaluation of pain relief 
100% = 156

Good
Medium
Bad

Good
Medium
Bad

Good
Medium
Bad

Figure 3 Figure 4 Figure 5

were also supposed to have evaluated their own impression 
of patient compliance, healing rate, pain relief, product 
selection and handling. These registrations were not car-
ried out at every dressing change as planned but were 
undertaken when convenient.

Skin Reactions
The tissue viability nurses received several reports on pa-
tients having skin reactions. In 2 cases it was necessary to 
withdraw the HydroBalance products and change back to 
Sorøs standard range of products. One patient was referred 
to a Dermatologist, who determined that the reaction was 
not allergic. Both patients experiencing skin reactions had 
been treated with the HydroBalance bandage with or with-
out PHMB covered with a fi lm dressing. If the guidelines 
given on the navigation wheels are followed, it must be 
noted that it is not stated that it is not advisable to use 
BCD+ with a fi lm dressing, as it does not indicated how 
to fasten the secondary dressing. This information was 

Case study 
Male 71 years old
Mixed arterial / venous ulcer left leg
Duration 9 months
Rheumatoid arthritis
General condition affected by long 
wound / pain history
Does not tolerate compression therapy
(10 mmHg / ankle tried during study)

Before study
Wound related stabbing pain VAS 4 during the day at 
dressing changes 
Medication for pain; Panodil® R 1 g x 1, Panodil® 1 g x 2, 
Diclon® 50 mg x 3, OxyContin® 10 mg x 1
Does not tolerate morphine well 
Wound care
Flamazine®, Mepitel® 2 x 10x30 cm
Mesorb® 20x40 cm and Sorbion® 10x30 cm
Changing frequency; once a day
Time spent per change; 30 min.
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The economical calculation for the entire community 
(all patients with wounds except uncomplicated super-
fi cial wounds) looks different. A reduction of the nurs-
ing time spent, due to improved changing frequencies 
was also shown – here the reduction was calculated to 
be 26,8%, however increased expenses for wound care 
products resulted in the new concept being more expensive 
to use. In this calculation waste has not been taken into 
account. Inevitably there will be waste when introducing 
new products – but it must also be taken into account 
that the HydroBalance dressing cannot be kept after open-
ing. The whole dressing must be used and any remaining 
pieces discarded. The skin surrounding the wound will 
not be damaged by the excess dressing, on the contrary 
the dressing has a positive effect on the surrounding skin. 

During the study there was a large demand for the 
BCD+, which was out of proportion with the number of 
infected wounds reported. The BCD+ is more expensive 
than the equivalent dressing for uninfected wounds. One 

Nurses evaluation of healing 
100% = 182

Nurses evaluation of product selection 
= 179

Nurses evaluation of product handling
100% = 194

Progres
No change
Set back

Easy
Medium
Diffi cult

Easy
Medium
Diffi cult

Figure 6 Figure 7 Figure 8

Start of treatment 7.3.07
Wound care
Products: Suprasorb® A+Ag 1st day results in pain VAS 8. 
Therefore changed to Suprasorb® X+PHMB 20x30 
2 pieces in periods with signs of infection 
Otherwise Suprasorb® X 20x30 2 pieces, 
Solvaline® 20x30 2 pieces
Vliwazell® 20x40 fi xed with gauze
Changing frequency; twice a week
Time spent per change; 30 min.

13 weeks later 13.6.07
Reduced wound area
Several areas covered with epithel 
Wound pain; from 20.3 no wound pain for the rest of the study period
Medication: usual medicine for rheumatoid arthritis Panodil® R 1 g x 1 
and Panodil® 1 g x 2
Wound care
Products as in photo 2
Changing frequency; twice a week 
(However 5.6 to 13.6 changed every 2nd day due to skin irritation)
Time spent per change; 30 min.

however given verbally by the product specialist at the 
initial information meetings. Since the study the naviga-
tion wheel has been altered.

CONCLUSION
Economics
The economic evaluation based on the project wound care 
patient records (all patients with wounds except uncompli-
cated superfi cial wounds) showed an advantage using the 
new concept, both regarding products for wound care and 
expenses for nursing hours spent on wound care. 

The largest economical reduction was shown for 
 expenses for nursing hours. A reduction of 48,9% was 
shown mainly due to reduced changing frequencies. This 
is in accordance with Vijverberg-Houdjiks Dutch study 
showing that the HydroBalance bandage reduces the nurs-
ing time spent on wound care due to improved changing 
frequencies.1 

�
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of the advantages using the new concept is that the chang-
ing frequency can be reduced. In this study we have not 
taken into account that the changing frequency was not 
as effectively reduced in the beginning of the study as it 
was at the end. The consumption of products for wound 
care in the entire community includes products used for 
a large number of small uncomplicated wounds – here it 
would undoubtedly be less expensive to use an alternative 
bandage – otherwise the indication for using the new con-
cept could be another, for instance reducing wound pain.

Healing 
Previously improved healing rates have been obtained by 
using the HydroBalance concept. This has been evaluated 
by measuring granulation tissue². This method would be 
too complicated in primary health care; instead this evalu-
ation was based on the number of wounds before and 
after the study. The reductions shown for both the project 
wound care record group (all patients with wounds except 
uncomplicated superfi cial wounds) and for the entire com-
munity (all patients with wounds including uncomplicated 
superfi cial wounds) indicated that better healing had been 
obtained. If this was the fact it is worth noting that the 
best healing results lie with the group of patients with most 
complex wounds. This study did not include establishing 
if the reduced number of wounds was due to improved 
healing rates.

Pain relief 
Looking at the results for the 15 case studies and the 29 
patients registered with pain due to wounds there was no 
doubt that the HydroBalance dressings provided excel-
lent pain relief, without the cause for this being known. 
In the questionnaire 15 nurses answered that pain relief 
was better using the new concept than using the standard 
range – 13 did not know – and explained that the ques-
tion could not be answered differently, as they had not 
treated patients with pain due to wounds. 1 nurse did 
not fi nd that the new concept provided better pain relief 
than the standard range of products used before the study. 
1 nurse did not answer the question. In several cases the 
study showed that medication for wound pain could be 
reduced or discontinued. This study did not include an 
exact evaluation in this area. A German study has shown 
that 56,2% of 24 patients had moderate or severe wound 
pain using their usual wound care bandage and that the 
group could be reduced to 22,8% changing to the Hyd-
roBalance dressings.²

Compliance 
Patients’ evaluation of compliance showed that when asked 
82% have answered that the compliance is good. (Figure 
3) This must be evaluated as the patients being generally 
satisfi ed with the new concept.

Nurses evaluations
The treating nurses evaluated that selection of products 
using the navigation wheel was easy despite wound as-
sessment being based on different criteria than they were 
used to. 

Nurses evaluated that the pain relief was good using the 
products. They also evaluated progress in wound healing 
using the new concept in 51% of the registered answers, 
and unchanged in 40%. Nurses’ evaluations of compli-
ance for the patients were in accordance with the patients’ 
own evaluations and generally showed good compliance. 
Handling the products was evaluated as being easy in 64% 
of the answers – where this was not the case several nurses 
expressed diffi culties concerning the adhesive layer of the 
foam dressing not being effective and the fi lm bandage 
being diffi cult to apply. The adhesive layer has been altered 
since the study.

When introducing new products to a large number of 
treating nurses, it is not suffi cient to place the products in 
the depot – a close project management and a high level 
of information is necessary.

At the fi nal evaluation meeting the nurses evaluated 
that the study had been thoroughly introduced and well 
presented. They had not needed further information in 
order to be able to work with the concept unassisted – this 
limited the amount of problems to be solved during the 
study and resulted in few unforeseen issues.

The concept was positively accepted by the nurses 
treating wounds and 23 of 30 nurses evaluated that it 
was generally an advantage for the patients in the com-
munity to use the new concept. 23 of 30 nurses would 
like to include the HydroBalance dressing in the standard 
range of products for wound care in Sorø.

After the study the BCD was included in the standard 
range of products in Sorø and the BCD+ for infected 
wounds is available through the tissue viability nurse.  �

The full report and results can be seen in Danish on 
www.kvalicare.dk

This study is part of an evaluation for being internation-
ally certifi ed to carry out impartial studies on wound care 
products in the primary health care sector in Denmark.

 

Notes

1. L&R Satellite Symposium “Exudate management, HydroBalance and pain reduction 
in chronic and infected wounds”. Extended abstracts. European Wound Management 
Association (EWMA) Glasgow, 02.-04. May 2007

2. Clinical experiences with a HydroBalance wound dressing in the Netherlands, 
A. Vijverberg Houdijk, S. Sivro, M. Schmitz, Poster. European Wound Management 
Association (EWMA) Glasgow, 02.-04. May 2007
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INTRODUCTION
In a recent article in Evidence Based Nursing it 
was noted that almost one quarter of all abstracts 
published in the journal (n=205) had been pri-
mary qualitative research articles, and they had 
examined several areas of nursing practice1. If the 
focus moves on to published research in wound 
management, it is clear that qualitative research 
is also considered to be a valuable method of an-
swering questions that all health care profession-
als pose. For example questions like “What is the 
experience of a cancer patient when they are living 
with a malignant fungating wound?” or “What 
are inpatients’ experiences of pressure ulcers, their 
treatment, and effects on health and quality of 
life?” are muted in recent published research2,3 

But since historically these methods have been 
used predominantly in the social sciences, they 
can be unfamiliar to health care professionals and 
researchers with biomedical backgrounds and may 
seem alien alongside the experimental and quan-
titative methods used in clinical, biological and 
epidemiological research4 

There maybe many reasons for this. It is often dif-
fi cult to draw on single qualitative studies to pro-
vide an evidence base for use in policy and practice 
due to a number of problems including the indi-
vidual context and generalisability of the primary 
studies. Qualitative research aims to provide an 
in-depth understanding of people’s experiences 
and detailed descriptions of the health contexts 
in which they are situated. As a consequence of 
this, the generalisability of qualitative research can 
be called into question. But as Flemming (2007) 
argues, “qualitative research methods do not seek 
to produce generalisable knowledge in the same 
way as statistical predictions and suggests that 
whilst such studies can end up isolated and used 
little in practice, synthesising qualitative research 
addresses this limitation by drawing single studies 
together and providing new cumulative knowl-
edge with broader applicability.”1
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Synthesizing data 
from  qualitative research

WHAT IS SYNTHESIS OF 
QUALITATIVE RESEARCH?
A process of synthesising qualitative research is 
outlined by Noyes et al 2008 in the Cochrane 
Handbook for Systematic Reviews of Interven-
tions Version 5.0.1 [updated September 2008]: 
The Cochrane Collaboration Handbook, 2008 
is available to download from www.cochrane-
handbook.org5. They describe the synthesis of 
qualitative research as combining the evidence 
from “individual qualitative studies to create new 
understanding by comparing and analysing con-
cepts and fi ndings from different sources of evi-
dence with a focus on the same topic of interest”. 

It has within it all the same steps as a proc-
ess designed to systematically review randomised 
controlled trials. For example, identifying a review 
question, having planned search strategies, quality 
appraisal of eligible studies, the need to identify 
inclusion and exclusion criteria for studies, ex-
tract data and data analysis which is comparable 
to meta-analysis of trial data. 

Therefore the synthesis of qualitative research 
is a type of secondary research which aims to use 
data from qualitative studies linked by the same 
research question. This makes it different from 
a literature review. Think of it as the difference 
between shopping and cooking. A literature re-
view could be viewed like shopping. Gathering 
together all the articles into one bag and placing 
the literature side by side in one place. The author 
is attempting to critique and describe the studies 
to allow the reader to get a general overview of the 
available body of knowledge in a certain area. In 
systematic reviews the researcher attempts to com-
bine data to create new knowledge from the data 
to gain a greater, combined view of the research 
which is more expansive than the sum of the parts. 

Whilst there are similarities to quantitative 
systematic reviewing and meta-analysis there are 
also differences. Whereas meta-analysis aims to 
reduce data to a single statistic; the synthesis of 
qualitative studies involves comparison of fi ndings 
from each study to reveal new multiple interpreta-
tions. The reviewers categorize the evidence and 
combine and interpret these categories to develop 
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synthesized fi ndings. However, in a synthesis of qualitative 
research a researcher attempts to re-analyse all the qualita-
tive data within the research reports to discern if there are 
key over arching messages or themes for policy and practice 
from the available body of work. 

AN EXAMPLE FROM WOUND CARE 
In order to draw together all the existing work in a particu-
lar fi eld, a synthesis of all the available published qualita-
tive research exploring the experience of living with leg ul-
ceration was undertaken (see Briggs and Flemming 2007)6. 
The aim was to create an end result that was “thickly 
descriptive and comprehensive”, which was broader and 
deeper than any of its contributing studies. 7,8, . A series of 
three search strategies were tested to retrieve all available 
qualitative studies which attempted to examine aspects of 
living with leg ulceration any where in the world. How-
ever, we were limited because we did not have the resources 
for translation of papers and therefore papers that were not 
written in English could not be included. This means this 
section of the leg ulcer population were under represented 
in the synthesis and this is an acknowledged limitation.

The results demonstrated there had been over a decade 
of qualitative research exploring the experience of living 
with leg ulceration. There were 12 papers which repre-
sented the views of 178 people from across Europe, USA 
and Australia. Common overarching themes were able to 
be drawn from the data. It highlighted some international 
shared experiences of living with leg ulceration. The syn-
thesis painted a picture of a chronic condition where pain 
is often not relieved and people experience problems such 
as limitations with mobility, work and social life which can 
lead to frustrations and lack of self esteem. These fi ndings 
were supported by other mixed methods reviews.9 . 

In addition, there were new insights when the data 
were extracted and re-analyzed. For example the way the 
participants in the studies described their leg ulceration 
as a series of stages through which they had to be guided 
by health professionals, family and friends. Ten out of 12 
of the studies discussed aspects of the patient-profession-
al relationship and how this could both positively and 
negatively impact on their experience of living with leg 
ulceration.

IN CONCLUSION 
Some have suggested that it is controversial to attempt to 
pull together individual qualitative studies as it destroys 
the very nature and integrity of the qualitative enquiry. 
They would argue that each piece of research is a unique 
personalized view that cannot be reproduced and should 
not be dismantled. The counter argument to this is that 
whilst there may be many different ways to describe a phe-
nomenon eventually these will all point to an underlying 

reality or shared experience. In order to be able to carry 
out the synthesis of qualitative research this position of 
“subtle realism”, as it is called, is required. 1,10 

This paper has provided a very short introduction to 
the synthesis of qualitative research. This is an emerging 
area and there is little consensus about the most robust 
method of synthesis of qualitative research5 therefore the 
reader should be aware of the diversity of methods avail-
able. There are many different approaches to adopt when 
considering a synthesis which is beyond the scope of this 
paper to describe in detail. These include meta-summaries 
of qualitative research11 , meta-study12, meta-ethnogra-
phy13, critical interpretative synthesis14 narrative15 and 
realist synthesis16 

Despite this diversity, from a health care perspective 
where we can become overwhelmed with research data, I 
would argue that the synthesis of qualitative research has a 
great deal to offer, therefore we need to adopt a perspective 
of subtle realism and develop these methods. As suggested 
in the Cochrane Handbook “it is important to recognize 
that the real prize from the synthesis of qualitative evidence 
is not just a description of how people feel about an issue 
or treatment but an understanding of ‘why’ they feel and 
behave the way they do” (see section 20.3.2.3)5  �
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ABSTRACT
Background: The care of patients with chronic 
wounds is complex, requiring interventions com-
prising a number of interacting components with 
a pivotal role for wound care technologies. In 
 research terms chronic wound care interventions 
meet the UK Medical Research Council criteria 
of a complex intervention, which has implica-
tions for study design. Systematic reviews of the 
evidence to support wound care interventions, 
the performance of medical devices in particu-
lar, have shown little or no compelling evidence 
to guide clinical decision-making and that well 
conducted randomised controlled trials are indi-
cated.  Currently, healing end points predominate 
in clinical trials, obscuring important detail of 
the relationship between a number of wound care 
 interventions and clinical outcomes. In addition 
patients with hard to heal and non healing wounds 
receive limited research attention, though they 
are heavy users of health care resources.  Attempts 
are being made to defi ne clinically relevant  detail 
of phases of a chronic wound’s progress towards 
healing. However clinical interventions, the role 
of technologies, and objective outcome measure-
ments are under-developed and lack defi nition in 
terms of externally agreed standards. 
 A number of fundamental questions remain 
unanswered concerning the effectiveness of 
wound care interventions and technologies: how 
they work, when, when not, why, patients and 
carers day to day experiences, wastage, and costs. 
The proposal here is that there is a need to review 
the epistemology of wound care research and the 
design of methodologies that can answer ques-
tions about patients with complex wounds and 
their needs for wound care interventions, within 
which external medical devices play a major role. 
Aim: To outline a generic methodology for evalu-
ating wound care technologies in the context of 
treatment and care.

Methodology and Methods: The methodology is 
developed from the UK Medical Research Council 
frameworks for complex evaluations. The clinical 
costs of wound care are included.
Conclusions: The methodology requires valida-
tion in prospective studies, and these are at the 
planning stage. The purpose of this paper is to 
invite constructive debate.

INTRODUCTION
The purpose of this paper is to outline a generic 
methodology, framed by the UK Medical Re-
search Council Framework for Complex Evalu-
ations (2000; 2008), for evaluating the perform-
ance of wound care technologies in the context of 
treatment and care, in various care settings. The 
methodology seeks to answer questions concern-
ing ‘what evidence is needed to support clinical 
decision-making, patient choice and purchasing of 
chronic wound care products?’ Two key elements 
of wound care evaluation are the focus: study 
design, and clinical outcome measures, or end 
points, to provide convincing evidence of product 
performance (Brown et al 2008).

COMPLEX INTERVENTIONS AND 
CHRONIC WOUND CARE 
Complex interventions are characterised in the 
MRC Framework (2008) as follows: 
a. Number of and interactions between com-

ponents within the experimental and control 
interventions 

b. Number and variability of outcomes 
c. Degree of fl exibility or tailoring of the 

 intervention permitted 
d. Number and diffi culty of behaviours 

 required by those delivering or receiving 
the intervention

e. Number of groups or organisational levels 
targeted by the intervention

A methodology for evaluating 
wound care technologies in the 
context of treatment and care

�
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Chronic wounds are heterogeneous, occurring across a 
range of diseases. They tend to arise as a result of dis-
ease, patient and environmental factors. Interventions can 
comprise more than one treatment and care component 
structured around three elements: treatment of underlying 
disease, symptom management, and local wound manage-
ment (Grocott 2007). As such interventions for chronic 
wound care meet the criteria of complex interventions 
in terms of the potential for a number of interactions 
between components within experimental and standard 
interventions, and the number and variability of outcomes. 
In addition there is a need for fl exibility in the delivery of 
standardised local wound care interventions to patients 
because of variations in the presentation of the wounds 
themselves (e.g. size, location). Furthermore consistent 
replication of wound care interventions is challenging 
given that individuals who deliver wound care include 
specialist clinicians and researchers, unqualifi ed nurses, 
carers and patients themselves; all with differing levels of 
expertise, knowledge and training.

Long-term (chronic) skin breakdown is a signifi cant clini-
cal problem that has been described as a silent epidemic 
although there is incomplete knowledge of the scale of 
the problem (Bottomley 2007). There are approximately 
200,000 individuals in the UK at any one time with chron-
ic wounds (Posnett & Franks 2007). Posnett and Franks 
have estimated that of these there are 70-100,000 with 
venous leg ulcers, 20,000 with pressure ulcers and 64,000 
with diabetic foot ulcers. The estimated costs of caring for 
these individuals, including nurse time and product costs, 
are £168-£198m (venous leg ulcers) £1.8-2.6bn (pressure 
ulcers) and £300m (diabetic foot ulcers) per annum. 
 
In a survey to estimate the cost of wound care in a local 
population of approximately 590,000in the North East of 
England, 1644 patients with 2300 wounds were identifi ed 
(Drew, Posnett and Rusling 2007). The data illustrate the 
complexity within the population. For example just under 
one third (31%) of the patients had multiple wounds; the 
mean duration of the wounds on the survey date was 17.5 
weeks. One in four of all wounds had been unhealed for 
at least six months and one in fi ve for a year or more. Al-
most 42% of the leg ulcers had not healed (Drew, Posnett 
and Rusling 2007). More recently Vowden and Vowden 
(2009) surveyed all health care providers in the popula-
tion of Bradford UK and report a higher prevalence with 
1735 patients with 2627 wounds. They consider that the 
higher fi gures may be explained by a higher response rate 
within nursing homes. 

Within the above population data there are clear indica-
tions of cohorts of patients with longstanding and recur-
ring wounds that are ‘hard to heal’ and ‘non-healing’ who 

thereby fall within current defi nitions of palliative wound 
care. There is growing international interest in the subject 
of palliative wound care, not least because the patient pop-
ulation is expanding and this group are heavily dependent 
on health care resources including products (Ennis 2005; 
Tippett 2005). The palliative wound care group present 
particular methodological challenges in terms of defi ning 
and measuring clinical outcomes, which we propose can 
be accommodated in the methodology outlined in this 
paper (Grocott and Cowley 2001).

THE PAUCITY OF EVIDENCE 
TO SUPPORT PRODUCT SELECTION 
FOR CHRONIC WOUND CARE
The paucity of evidence to support clinical decision-mak-
ing, dressing selection and purchasing for wound care is 
well recognised, nationally and internationally. It is evi-
denced in the systematic reviews of the research literature 
(see for example Bradley et al. 1999; Cullum et al. 2001; 
Chaby et al. 2007; Vermeulen et al. 2007; Adderley and 
Smith 2007). 
 sEvidence is widely considered to be that generated 
through RCTs, with wound healing as the primary trial 
endpoint. This is in spite of the fact that the UK Medicines 
and Healthcare products Regulatory Agency (MHRA) do 
not require RCT evidence for licensing medical devices 
(MHRA 2008. P9).

The emphasis on the RCT, with wound healing as the 
primary end point, has led to a critical lack of attention 
to important contextual detail of how interventions work, 
when, when not, why, patients and carers day to day ex-
periences, wastage, and costs. Chronic wounds arise from 
a number of different aetiologies and conditions, which 
direct treatment and care. There are core, cross cutting 
local wound problems for which wound care technolo-
gies play a critical management role. These include the 
presence of dead tissue, bacterial colonisation, exudate, 
odour and peri-wound skin damage from exudate and 
dressing removal. There is a need to focus explicitly on 
these local problems to provide detailed specifi cation of the 
problem and intervention in an explicitly defi ned protocol, 
and to measure outcomes. Research and clinical proto-
cols therefore need to include predicted performance of a 
wound care intervention in relation to the problem (e.g. 
fl uid handling, debridement of dead tissue, odour control, 
pressure relief or compression therapy) and to measure 
these parameters, which may be in addition to measures 
of healing (or not) depending on the research question 
and the patient population. A narrow defi nition of heal-
ing within an RCT restricts patient selection to those who 
can be predicted to heal their wounds within a trial period 
(Gottrup 2008). Pragmatic RCTs are being designed to �
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overcome such limitations by extending the scope of an 
RCT to address complex problems (Hotopf 2002). The 
methodology proposed here is arguably a pragmatic RCT 
in an n-of-1 design (MRC 2008). 

An n-of-I design is proposed to answer the how, when, 
why questions that arise within and between individual 
responses to interventions, and to investigate the theo-
retically predicted mode of action of those responses. The 
outputs will include an understanding of heterogeneity, 
and testing of theoretically driven explanations of wound 
care interventions and outcomes (MRC 2008).

The methodology also addresses the scant attention that is 
paid to the systematic documentation of patient outcomes 
in relation to the goals of treatment and care by including 
post market surveillance. This is performed using the same 
method of outcome measurement throughout. Without 
systematic processes there is an inevitable lack of inclusive, 
systematic care delivery and accrual of sound, generalisable 
knowledge in chronic wound care. A logical consequence is 
variable standards of routine care and absence of a mecha-
nism for patients, carers and clinicians to articulate unmet 
needs (Campling 2006). Whilst there are always limits 
to the external validity of data generated in a research 
study, the treatment goals and end-points adopted in this 
methodology comprise fundamentals of good skin and 
wound care practice, which are eminently transferable; a 
patient with a wet wound should not experience leakage 
and soiling of personal clothes for example. 

Overall the proposed methodology has the capacity to 
evaluate clinical interventions, patients’ experiences and 
costs fl exibly, inclusively, and robustly. This need for rigour 
as well as fl exibility in wound care research is refl ected 
in the development of novel methods of outcome meas-
urement in other fi elds, for example the development of 

MYCAW (Measure Yourself Concerns and Wellbeing) for 
the evaluation of complementary cancer support services 
(Paterson et al 2007).

METHODOLOGY, STUDY DESIGN 
AND METHODS
The methodology was developed during the course of 
the WRAP study (Woundcare Research for Appropriate 
Products - EPSRC Grant Reference: GR/R39023/01; 
Cowley and Grocott 2007). WRAP’s purpose is to de-
velop core methodologies for information transfer between 
patients, industry and health services procurement to en-
sure dressing products meet clinical and personal needs. 
It also formed part of a programme of work on user en-
gagement in the medical device technology cycle within 
the EPSRC Innovative Manufacturing Research Centre, 
MATCH (Multidisciplinary Assessment of Technology 
Centre for Healthcare). The methodology is framed by the 
stages of health technology assessment, adapted from the 
UK Medical Research Council (MRC) framework (2000; 
2008), which is recommended as good practice for com-
plex clinical evaluations and has recently been updated 
(MRC 2008; Craig et al 2008. See Figure 1). Clinical 
performance and cost parameters are included (Grocott 
et al 2007). 

The epistemological basis of the methodology (nature of 
knowledge, its principal components, sources and limits) is 
that theory drives the evaluation. Within the methodology 
it is therefore essential to make explicit how, why and when 
wound care interventions can achieve pre-determined 
patient outcomes. These predicted outcomes are subse-
quently evaluated through case by case replications of the 
same intervention for the same clinical problem. Reaching 
informed understanding and explanation of wound care 
outcomes in relation to wound care interventions, which 
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Figure 1. Study Framework: 
iterative process of establishing the clinical 
and cost effectiveness of an intervention 
adapted from MRC 2000; 2008; 
Craig et al. 2008.

Feasibility and Piloting Phase

Study procedures

Recruitment

Sample size

Development Phase

Evidence base: Critique theory that guides Intervention X

Modelling: In-vitro data of the performance parameters 
and predicted clinical performance of Intervention X; 
Costs of Intervention X and care costs; Clinical parame-
ters and outcome measures (TELER method) 

Evaluation Phase

Describe and test constant and vari-
able components of Intervention X for 
 comparisons with routine practice

Implementation Phase

Long term surveillance

Pragmatic trial in uncontrolled real life settings

Longitudinal evaluation using TELER method
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are generalisable, requires reasoning from different sources 
and types of valid data (Bullock et al 1998; Rickman 1983; 
Grocott and Cowley 2001). 

Individual patient level evaluation is conducted in a man-
ner that also facilitates aggregation to provide evaluation 
at group and management level for specifi c wound care 
interventions. Data analysis comprises automated calcula-
tion of patient specifi c index numbers (Defi cit Index, Im-
provement Index, Maintenance Index, and Effectiveness 
Index) and two group indices (Health Status Index and 
Health Gain Index). In addition qualitative reasoning and 
interpretation of the fi ndings are performed to build expla-
nations of wound care interventions in different contexts. 
This includes data analysis with regard to generalising to 
other patient groups and settings. 

Study design
As stated above, the study is informed by the stages of 
health technology assessment from the UK Medical 
 Research Council (MRC) framework (2000; 2008. See 
Figure 1). 

Deve lopment Phase: pre-clinical theorising
This is a critical theorising phase, which defi nes the rele-
vant theory for predicting the outcomes of an intervention 
and major performance confounders. Infl uencing variables 
that can affect the end point or the relationship between 
treatment and outcome are recorded so that weak conclu-
sions, improper inferences between an observed effect on 
the outcome variable and the intervention are not drawn. 
In a previous study we demonstrated clearly the impact 
of poor clinical decision-making on clinical outcomes, 
as opposed to inferring inadequate dressing performance 
(Browne et al 2004). 

In relation to a specifi c wound care parameter theo-
rising includes predicting the time frame for achieving 
outcomes. The example is given here in relation to exudate 
management where items a-f were generated as measurable 
components of exudate management in Grocott’s study 
(2000) and the WRAP project (WRAP Position Paper 
2004) 
a. Peri-wound skin condition in relation to maceration: 

skin damaged by uncontrolled exudate will take a 
number of days to recover depending on the severity 
of the damage on study entry. Observable, clinically 
signifi cant changes towards recovery have been 
 defi ned and can be supported with visual image data. 
Undamaged skin conditions can be maintained in 
a healthy state. 

b. Dressing fi t: this can be achieved immediately and 
sustained between dressing changes. If the wound 
dressing does not seal the wound without recourse 
to cutting, reshaping, or applying more than one 

dressing to cover a large area optimal fi t will not be 
achieved with consequences for the other outcomes, 
leakage in particular. Data points on either side of 
the intervention are critical in determining whether 
an improvement in performance has been achieved 
and in what time frame.

c. Leakage and soiling: this can be eliminated in one 
wound care intervention and optimal performance 
sustained, if the dressing can be fi tted as a sealed unit 
and applied repeatedly. Data points on either side 
of the intervention are also critical in this respect. 
Fluctuations in exudate levels (e.g. diurnal fl uctua-
tions, bacterial colonisation) may infl uence the 
 frequency of dressing changes to avoid leakage, and 
these variables need to be explained in the data 
 collection series and analysis. The goal of no leakage 
and soiling should still be achieved.

d. Re-padding/complete dressing change (not planned) 
 between planned changes: as for b and c this problem 
can be eliminated immediately if the dressing can 
be fi tted as a sealed unit and the dressing protocol 
is  followed rigorously.

e. Dressing adherence: as for c and d this problem can 
be eliminated. However changes in the wound status 
and exudate management requirements need to be 
assessed carefully. If the wound is demonstrating 
signs of healing, an exudate management interven-
tion may need to be replaced by a moisture con-
serving intervention. 

Patient specifi c measures of the impact of uncontrolled exudate 
on daily life: are individual, depending on their experi-
ences. Past research indicates that when patients’ experi-
ences have been poor and they have suffered soiling, loss of 
dignity, frequent interventions, they take time to re-build 
confi dence (Grocott 2000). Sustained optimal perform-
ance of an intervention is key to building such confi dence 
and ability to socialise for example

Development Phase: modelling
The modelling components include: in vitro metrics and 
measurement, and translation into clinical parameters and 
predictions of performance. 

Figure 2. TELER indicator – exudate leakage 

Code 5 Dressing marked (no strike through)

4 Dressing wet, clothes unmarked (no strike through)

3 Dressing sodden*, clothes slightly marked

2 Dressing and clothes sodden

1 Dressing, clothes/nightclothes sodden and bedclothes marked

0 Dressing, clothes/nightclothes and bedclothes sodden

*sodden = dripping wet
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Figure 3. Interventions Required Between Routine/
Planned Dressing Change (Dressings More Frequent than Weekly) 

Code 5 No interventions* necessary

4 One intervention necessary

3 More than one intervention necessary

2 Complete dressing change within 13-23 hours of application

1 Complete dressing change within 6-12 hours of application

0 Complete dressing change within 0-5 hours of application

* interventions = re-padding, mopping, re-taping

Figure 4. Wound Management Experience
Components: Please construct 5 components that defi ne 
the scope of the patient problem.

a.   

b.

c.

d.

e.

Code 5 Not experiencing any components

4 Experiencing 1 component

3 Experiencing 2 components

2 Experiencing 3 components

1 Experiencing 4 components

0 Experiencing 5 components

Continuing with the example of exudate management, 
the industrial modelling methods are specifi c to the per-
formance parameter under scrutiny, i.e. fl uid handling, 
and generate in vitro test data. In addition patient and 
environmental factors that may infl uence real life dressing 
performance need to be predicted in the modelling phase. 
For example Thomas and Young (2008) have demonstrat-
ed in vitro dressing performance and identifi ed patient and 
environmental factors that may affect in vivo performance 
of fl uid handling dressings.

A method of clinical note-making, TELER, provides 
the link between all four phases of the MRC Framework 
in terms of developing and modelling an intervention 
and defi ning outcomes measures (see Figure 1). TELER 
is a generic methodology for making clinical notes and 
measuring change in a patient’s condition whilst receiv-
ing treatment and care (Le Roux 1983). It was applied 
to the management of advanced malignant wounds by 
Grocott (2000) and was further developed and validated 
in the WRAP study. In the modelling phase clinical and 
patient outcomes are defi ned in relation to the predictive 
performance of the intervention. 

TELER has two main elements: a method of clinical 
note making and a method of measurement. The note 
making system records the relationship between the care 
provided and outcomes in terms of clinically signifi cant 
change. The validity of the method of measurement is 
predicated on the use of valid clinical knowledge to sup-
port the defi nition of clinically signifi cant change recorded 
on the measurement scale, the TELER indicator. 
The system provides information regarding the pattern 
of change or lack thereof, coded for or by an individual 
patient. It documents whether the pattern is unlikely to 
have occurred by chance and is therefore attributable to 
the care received, or to a fl uctuation in the underlying 
disease processes of the individual concerned. The indica-
tor is an ordinal measuring scale for tracing change. It has 
six reference points labeled from 0 to 5 for convenience. 
The code of 5 denotes the goal to be achieved. The codes 
defi ne observable, patient centred treatment objectives in 
the form of outcomes that are clinically signifi cant, and 
justifi ed by appropriate theory or knowledge. 

The methodology includes 3 types of indicators: func-
tion, component and quiz-type indicators. Function and 
component indicators have been selected for wound care, 
to accommodate the multifaceted nature of wounds and 
the individual nature of experiences. The function indica-
tors trace a hierarchical change in the patient’s condition. 
The management goal is defi ned at 5 and includes steps 
that refl ect either movement towards its achievement or 
deterioration away from the goal, with 0 refl ecting the 
defi cit to be avoided. Examples of function indicators are 
found at Figures 2 and 3. Component indicators are used 
where the nature of the condition or care does not follow 
a hierarchical pattern rendering function indicators inap-
propriate. Component indicators capture the effects of an 
individual patient’s condition and experience. Crucially no 
attempt to second-guess individual experiences is made, 
rather a free format is provided, an example of which is 
at Figure 4 (Browne et al. 2004). 

Clinical Evaluation Phase: self-control A B C cross 
over study design
This comprises a self-control cross over study design with 
a timed cross over from the standard to the experimental 
intervention to enable within case and cross case compari-
sons on the parameter of interest. The design is guided 
by the objectives of clinical investigations of a medical 
device, as set out in the Medical Devices Regulations 
(SI 2002 No 618): 
� to verify that, under normal conditions of use, 

the  performance characteristics of the device are 
those  intended by the manufacturer; and 

� to determine any undesirable side effects and assess 
whether these constitute risks when weighed against 
the intended performance of the device. 
(MHRA 2008 p6).

These MHRA objectives are adopted because the emphasis 
on predicting performance characteristics of a medial de-
vice is consistent with the theorising and modeling phases 
of the MRC framework, together with the injunction to 
evaluate medical device performance in the real world. 
The Regulations state that where endpoints can be meas- �
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ured objectively, the majority of clinical investigations of 
medical devices will not require a comparative group and 
a single arm study design will be suffi cient to demonstrate 
the required objectives. In circumstances where the end-
points are subjective, e.g. improvement in pain, a control 
group is indicated in order to validate the claims being 
made for the device in question. Similarly, if a clinical 
investigation is intended to evaluate an intervention with 
a device compared with an alternative/no intervention, 
then the design of the trial will need to include a control 
group. The safety and performance of the device is then 
evaluated through the comparison of differences in the 
outcome between the intervention and the control group. 
A scientifi cally valid control population must be com-
parable to the study population in all important patient 
characteristic and prognostic factors.

The Regulations cite four main types of control groups:
� Concurrent: the control group is under the direct 

care of the clinical investigator for the same condi-
tion

� Passive concurrent: the control group receives an 
alternative intervention, including no intervention, 
but is not under the care of the clinical investigator 

� Historical controls: a non-concurrent group of pa-
tients with the same condition makes up the control 
group and is separated in time from the population 
under study

� Self-controls or cross over controls: following one in-
tervention and after a prescribed period of time, the 
control group receives the alternative intervention. 
The alternative intervention usually follows a ‘wash 
out’ period to allow time to elapse between the end 
of one experimental intervention and another. In ad-
dition there are circumstances where the patient may 
serve as his own control where it can be demonstrat-
ed that current clinical consensus has determined 
that there are no residual effects of the original de-
vice beyond the immediate treatment of the patient

In chronic wound care it is diffi cult to meet the criteria 
for a concurrent, passive or historical control group for the 
reason stated earlier in this paper, that wounds are general-
ly dynamic and different interventions may be required to 
address different phases and local conditions. The proposal 
here is that study samples comprise individual patients 
whose wounds are deemed suitable for a given intervention 
by externally agreed assessment criteria. As stated earlier in 
this paper the intervention is introduced in a self-control, 
randomised n-of-1, design following the updated MRC 
guidance for complex evaluations (MHRA 2008; MRC 
2008). As stated in the MRC guidance n-of-1 trials can be 
used to assess individual responses to an intervention and 
responses between individuals, and to investigate theoreti-

cally derived predictions of an intervention. This design 
allows intensive measurement over a defi ned period so that 
clinically signifi cant change in performance variables can 
be investigated. Crucially n-of-1 designs satisfy the criteria 
of objectivity and internal validity without the large study 
samples required by classic parallel group RCTs (MRC 
2008). The key question to be answered for the entire 
study sample is whether or not the intervention reached 
the clinically signifi cant improvement that was specifi ed 
at the outset. 

As with any research methodology there will be limita-
tions to the n-of-1 study design and these will be addressed 
following empirical testing of this design.

Research methods:
Qualitative and quasi experimental research methods are 
proposed (see Figure 5). The data can be recorded man-
ually or electronically via a digital data capture system 
(e.g.Tablet PC; digital pen and paper), into the clinical 
note making software (TELER software) for analysis. 

Data recorded on the TELER Clinical Note Making 
 System comprise:
1. Clinical free text data (demographics, diagnoses, 

wound history, medical treatment and care, history 
of dressing usage, wound dressing protocol) recorded 
at Data point 1 and updated as changes occur.

2. Digital images of the wounds and dressings in situ, 
for illustrative purposes, recorded at Data point 1 
and repeated at every intervention. 

3. Numerical outcome measures within a clinical 
note-making system to evaluate the intervention 
against standard treatment (Browne et al. 2004). As 
stated earlier in this paper the validity of the system 
is predicated on the import of clinical knowledge 
and evidence to the defi nitions of clinical goals and 
outcomes measures. Patient experiences are captured 
from their own perspectives. The reliability of the 
data collected depends on training, and accurate 
 assessment and data recording skills.

Data Collection Series 
The order in which individual study participants undergo 
the intervention can be decided at random. As stated the 
intervention will be measured using an ABC design, where 
A denotes the base period when the standard intervention 
continues to be used, B denotes the intervention period, 
and C denotes the post market surveillance, or follow up 
period when the intervention will continue to be used or 
standard practice will be reinstated (see Figure 6). An ex-
ample of an intervention could be a fl uid handing dressing 
system based on high moisture vapour loss as opposed to 
absorptive capacity for the management of exudate (Gro-
cott 2000). �

EWMA Journal  2009 vol 9 no 234



The Next Great Balancing Act

Simultaneously Manage Moisture and Bacteria with 
Kendall™ AMD Antimicrobial Foam Dressings

COVIDIEN, COVIDIEN with logo, “positive results for life” and  
™ marked brands are trademarks of Covidien AG or an affiliate.

© 2008 Covidien AG.  All rights reserved. S-ST-P-Bariatric/GB

COVIDIEN IS INTRODUCING NEW KENDALL™ AMD ANTIMICROBIAL 

FOAM DRESSINGS

Kendall™ AMD Antimicrobial Foam Dressings have been engineered 
to help prepare the wound environment for healing by balancing 
moisture and bacteria levels. Open cell polyurethane dressings 
impregnated with 0.5% Polyhexamethylene biguanide (PHMB):

negative bacteria, fungi and yeast

Covidien (UK) Commercial Ltd.
154 Fareham Road
Gosport, Hampshire
PO13 OAS, UK

+44(0)1329 224226/224411 (T)
+44(0)1329 224334/224390 (F)
uksales@covidien.com.

www.covidien.com



Clinical outcomes are predicated on improvement or lack 
of improvement in patient outcomes on the predicted 
outcomes for a given intervention, determined by core 
TELER indicators against base line indicator scores. The 
intervention will be deemed to be more effective than 
the standard if its performance is two or more clinically 
signifi cant improvements on the standard. The baseline 
and intervention period are each to consist of fi ve inter-
ventions.

If we take the example given above of exudate manage-
ment, core indicators for an intervention would include 
leakage and requirement to re-pad or change the dressing 
system between a planned intervention (e.g. a 12 or 24 
hourly dressing change). Code 5 denotes optimum per-
formance. If we assume the baseline codes for an individual 
participant are low (Codes 0, 1), the participant is crossed 
over to the intervention, post intervention Codes are 4 or 
5 and the performance is sustained at Codes 4 or 5 for 
four further interventions, the outcomes may be regarded 
as clinically signifi cant. Re-introduction of the standard 
intervention at this point could theoretically strengthen 
the fi ndings, and exclude temporal effects. However given 
the dynamic nature of chronic wounds the condition of 
the wound may not be the same as at the start of the 
intervention phase of the study. In addition it would be 
diffi cult to revert back to a standard intervention if the 
outcomes for the experimental intervention constitute 
clinically signifi cant improvements.

Sample size will depend on the study in question, particu-
larly the predicted time frame for achieving the desired 
patient outcomes. As already indicated predicted outcomes 
in relation to patient recovery, for example macerated skin, 
will take a number of days whereas some aspects of de-

vice performance can be achieved within one data point. 
The time frame of the data collection series needs to take 
account of a requirement to change the intervention on 
clinical grounds, arising from a change in the status of a 
wound, which would mark the end of the study period. 
These parameters need to be worked up in the pre-clinical 
and modelling phase of the study framework and built 
into the sampling plan. Overall, consistent with the MRC 
guidance on n-of-1 designs the expectation with the pro-
posed methodology is that sample sizes will be signifi cantly 
smaller than those required for conventional RCTs with 
time to healing end points. In addition sampling time 
frames, explicitly determined by the research question and 
predicted patient outcomes, may be shorter.

Post Market Surveillance Phase
The purpose of this phase is to determine the stability, 
effectiveness and generalisability of the intervention over 
the long term via routine data capture using the clinical 
note-making system. 

Data Analysis
Numerical data analysis comprises automated calculation 
of patient specifi c index numbers (Defi cit Index, Improve-
ment Index, Maintenance Index, and Effectiveness Index) 
and two group indices (Health Status Index and Health 
Gain Index). 

The theoretical basis of the analysis and generalisa-
tions, a system of reasoning (see Figure 7), is a process 
of explanation building. It involves the presentation of 
conclusions, backing the conclusions with reasons and 
evidence (in vitro test data, research studies) and challeng-
ing them with rebuttals (confounding variables that pose 
alternative conclusions). 

Figure 6. Data collection series

B1 B2 B3 B4 B5      X6 X7 X8 X9 X10      P11 P12 P13 P14 P15_____________ __________________ _____________________________

Base Mode (B) Intervention mode (X) Post market surveillance mode (P)

Figure 5. Methods of Data Collection and Analysis

Data Collection Data Analysis

Clinical (free text) data
• Demographics
• Diagnostics
• Treatment and Care
• Dressing protocol
• Comments on dressing usage, performance

Visual illustrative data
• Digital images of the wounds

Numerical data
• TELER Clinical Indicators

Qualitative and numerical data analysis
Visual inspection of:
1. Graphic displays of Numerical Data
2. Automated calculation of 2 Indices:
 – Patient Outcome Index
 – Quality of Care Index

System of reasoning: to develop explanations of dressing performance against 
 predicted performance, in the context of patient and treatment variables 
(Toulmin et al 1984; Grocott and Cowley 2001; Grocott, 
Cowley and Richardson 2002)
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Figure 7. System of Reasoning 
(Source: adapted from Toulmin et al. 1984)

 Warrant

Fact(s)

 Rebuttal

Backing

Conclusion

Modal Qualifi er

Cost analysis
Cost comparisons between current standard and experi-
mental interventions will provide useful information on 
the cost implications of both to assist clinical and pro-
curement decisions. Simple calculations will be based on 
the unit costs of the wound care technologies used (e.g. 
dressing products, pressure relieving devices, compression 
therapy systems) dressing packs, cleaning solutions, protec-
tive aprons and gloves, the time taken for wound dressing 
changes, the frequency of changes, and any medications 
required to help the patient through the intervention, for 
example analgesia. Contextual data will also be collected, 
for example the perceived intrusion of interventions on 
daily life, and who is involved in delivering care, a pro-
fessional, a lay carer or the patient themselves. The cost 
data can be incorporated into the Effectiveness Index to 
demonstrate clinical effectiveness and costs of standard 
and novel interventions.

Measures taken to avoid bias
In addition to those already described in relation to data 
collection and analysis the following measures are also 
noted:
� The clinical note-making methodology minimises 

bias through the defi nition of observable wound 
dressing outcomes that are backed by clinical 
knowledge and evidence. The outcome measures 
are eminently observable. The patients and carers 
defi ne their own experiences. Reliability is addressed 
through training in clinical observation and data 
capture. 

� The automated system of data analysis accounts for 
missing data whereby missing indicator codes carry 
a penalty unless they can be explained. The basis of 
the penalty is that care has not been given and the 
longitudinal clinical observation of the patient has 
been broken.

• Warrant – justifi es & explains the step from fact to conclusion
• Backing – justifi cation for conclusion
• Modal Qualifi er – expresses confi dence / doubt in conclusion

Science, Practice and Education

MULTIPLIES FIBROBLASTS
FOR ENHANCED TISSUE
RECONSTRUCTION

NEW – CHRONIC WOUNDS Contact

Because healing is renewal, Laboratoires URGO have developed TLC Contact, micro-adherent 
technology providing proliferation of fibroblast production for enhanced reconstruction of the dermis.
UrgoCell® Contact, the pro-healing, micro-adherent, absorbent dressing with TLC Contact,  
is indicated in the treatment of exudative chronic wounds, facilitating easier management  
while sparing the skin around the lesion.

The first  TLC Contact pro-healing
micro-adherent dressing 

contact

CONTACTURGOCELL



References

Adderley U and Smith R. Topical agents and dressings for 
fungating wounds (review). Cochrane Database of 
Systematic Reviews. 2007: 2(3948).

Bottomley V. Foreward. Skin Breakdown – The Silent 
Epidemic. Hull: The Smith & Nephew Foundation; 
2007.

Bradley M, Cullum N and Sheldon T. The debridement of 
chronic wounds: a systematic review. 
Health Technology Assessment. 1999: 3 (17 Part 1).

Bradley M, Cullum N, Nelson E A, Petticrew M, Sheldon T 
and Torgerson D. Systematic reviews of wound care 
management: (2) dressings and topical agents used 
in the healing of chronic wounds. Health Technology 
Assessment. 1999. 3(17 Part 2).

Brown C, Patil P, Hofer T, Johal A, Thompson R, Nicholl 
J, Franklin BD and Lilford RJ. An epistemology of 
patient safety research: A framework for design and 
interpretation Part 1. Conceptualising and developing 
interventions. Qual Saf Health Care 2008: 17: 
158-162.

Browne N, Grocott P, Cowley S, Cameron J, Dealey C, 
 Keogh A, Lovatt A, Vowden K, and Vowden P. 
Woundcare Research for Appropriate Products 
(WRAP): validation of the TELER method involving 
users. IJNS 2004: 41(5): 559-571.

Bullock A, Stallybrass O and Trombley S Eds. The 
Fontana Dictionary of Modern Thought. Second 
Edition. London; Fontana Press; 1999. p. 279.

Campbell NC, Murray E, Darbyshire J, Emery J, Farmer A, 
Griffi ths F, Guthrie B, Lester H, Wilson P, Kinmouth 
AL. Designing and evaluating complex interventions 
to improve healthcare. BMJ 2007: 335: 455-459.

Campling N. Disconnection: A Grounded Theory of the 
User Voice in England’s Wound Dressing Supply 
Chain. Unpublished PhD thesis. King’s College 
London, University of London; 2006.

Chaby G, Senet P, Vaneau M,Martel P, Guillsume J-C, 
Meaume S, Teot L, Debure C, Dompmartin A, 
Bachelet H, Carsin H, Matz V, Richard J L, Rochet J 
M, Sales-Aussias N, Zagnoli A, Denis C, Guillot B 
and Chosidow O. Dressings for acute and chronic 
wounds. Archives of Dermatology 1999: 143(10): 
1297-1304

Cowley S and Grocott P. Research design for the 
development and evaluation of complex technolo-
gies: an empirical example and critical discussion. 
Evaluation 2007: 13(3): 285-305.

Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I and 
Petticrew M (2008) Developing and evaluating 
complex interventions: the new Medical Research 
Council guidance. BMJ 337:a1655.

DISCUSSION AND CONCLUSIONS
The professional wound care journals are peppered with 
editorials and comments addressing the paucity of evi-
dence to guide decision-making in wound care currently. 
This paper has outlined an epistemology and methodology 
for defi ning and evaluating the role of wound care tech-
nologies in the context of treatment and care. The method-
ology is now the subject of prospective validation studies. 
The purpose of the paper is to invite constructive debate. 
The overarching aim is to contribute a methodology that 
is capable of evaluating the performance of technologies, 
patients’ experiences and costs fl exibly, inclusively, and 
robustly in complex chronic and palliative wound care.

Cullum N, Nelson E A, Flemming K and Sheldon T. 
Systematic reviews of wound care management: (5) 
beds; (6) compression; (7) laser therapy, therapeutic 
ultrasound, electrotherapy and electromagnetic 
therapy. Health Technology Assessment. 
1999: 5(9).

Department of Health. Prescription Cost Analysis Data: 
England 2004. Department of Health, London; 
2004.

Drew P, Posnett J and Rusling L. The cost of wound care 
for a local population in England. International 
Wound Journal 2007: 4(2): 149-155.

Ennis WJ, Meneses P. Palliative care and wound care: 
two emerging fi elds with similar needs for outcome 
data. Wounds 2005: 17: 99-104

Gottrup F. Evidence controversy in wound management. 
BMJ Rapid Responses. March 3rd 2008.

Grocott P. The palliative management of fungating 
malignant wounds. Journal of Wound Care 2000: 
9(1): 4-9.

Grocott, P. Care of patients with fungating malignant 
wounds. Nursing Standard. 2007: 21 (24): 57-66.

Grocott P and Cowley S. The palliative management of 
fungating malignant wounds – generalising from 
multiple-case study data using a system of reasoning. 
International Journal of Nursing Studies 2001: 38 
(5): 533-546.

Grocott P, Cowley S and Richardson A. Solving methodo-
logical challenges using a theory-driven evaluation in 
the study of complex patient care. Evaluation 2002: 
8 (3): 306-321.

Grocott P, Weir H, Bridgelal Ram M. A Model of User 
Engagement in Medical Device Development. 
International Journal for Health Care Quality 
Assurance 2007: 20 (6): 484-493.

Hotopf M The Pragmatic Randomised Controlled Trial. 
Advances in Psychiatric  Treatment 2002: 8: 
326–333.

Hughes RG, Bakos A D, O’Mara A and Kovner CT. 
 Palliative wound care at the end of life. Home Health 
Care Management and Practice 2005: 17(3): 
196-202.

Le Roux A A. TELER: the concept. Physiotherapy 1993: 
79(1): 755-758. Medicines and Healthcare products 
Regulatory Agency – MHRA Competent Authority 
(UK). Guidance notes for manufacturers on statistical 
considerations for clinical investigations of medical 
devices. 11 Jul 2008.
www.mhra.gov.uk/home/groups/es-era/documents/
publication/con007518.pdfMedicines and Health-
care products Regulatory Agency – MHRA Compe-
tent Authority (UK) (11 Aug 2008).

EC Medical Devices Directives Guidance for Manufactur-
ers on Clinical Investigations to be carried out in the 
UK. June 2008. www.mhra.gov.uk/home/groups/
es-era/documents/publication/con007504.pdf. (25 
Jul 2008).

Medicines and Healthcare products Regulatory Agency - 
MHRA Competent Authority (UK). Medicines and 
Medical Devices Regulations: what you need to 
know. Jun 2008. www.mhra.gov.uk/home/groups/
comms-ic/documents/websiteresources/con2031677.
pdf (25 Jul 2008).

Medicines and Healthcare products Regulatory Agency - 
MHRA Competent Authority (UK). Making Regula-
tory Decisions about Medicines and Medical Devices. 
Sept 2007. www.mhra.gov.uk/home/groups/
comms-sp/documents/websiteresources/
con2030689.pdf 
(11 Aug 2008).

MRC, Health Services and Public Health Research Board. 
A Framework for Development and Evaluation of 
RCTs for Complex Interventions to Improve Health. 
London. Medical Research Council; 2000.

Medical Research Council (MRC) Developing and 
 evaluating complex interventions: new guidance 
(2008). www.mrc.ac.uk/complexinterventions-
guidance. (last accessed 10th October 2008). 

Paterson C, Thomas K, Manasse A, Cooke H and Peace 
G (2007). Measure Yourself Concerns and Wellbeing 
(MYCaW): An individualised questionnaire for 
evaluating outcome in cancer support care that 
includes complementary therapies. Complementary 
Therapies in Medicine. 2007: 15 (1): 38-45

Posnett J and Franks P J. The costs of skin breakdown 
and ulceration in the UK. Skin Breakdown – The 
Silent Epidemic. Hull: The Smith & Nephew 
Foundation; 2007. p 6-12. 

Rickman H P. The Adventure of Reason. The Uses of 
Philosophy in Sociology, London: Greenwood Press; 
1983. 

Tippett A. Wounds at the end of life. Wounds: 2005 
17:91-98.

Thomas S and Young S (2008) Exudate-handling 
mechanisms of two foam-fi lm dressings. Journal of 
Wound Care 17, 7, 309-315.

Toulmin, S. Rieke, R. and A. Janik An Introduction to 
Reasoning. New York, Macmillan Publishing Co. Inc; 
1984.

Vermeulen H, van Hattem J M, Storm-Versloot M N and 
Ubbink D T. Topical silver for treating infected 
wounds. Cochrane Database of Systematic Reviews. 
2007: 1(5486).

Vowden K R and Vowden P. A survey of wound care 
provision within one English health care district. 
Journal of Tissue Viability. 2009: 18: 2-6.

WRAP Collaboration Woundcare Research for Appropri-
ate Products (WRAP) Position Paper King’s College 
London, University of London 2004. www.kcl.ac.uk/
wrap/docs/position.pdf . 2007.

Acknowledgements:
Mr Le Roux TELER Limited for his development of 
the TELER methodology, and his contribution to 
 methodological aspects of the paper. �

Implications for Clinical Practice
� An evaluation methodology that embeds patient 

 perspectives in the evaluation process
� A methodology that pulls together industry 

and  clinicians to design studies that can 
produce  meaningful results and thereby 
improve patient care

� A method of measuring patient outcomes 
routinely, thereby identifying unmet needs

Further research
� The methodology requires prospective validation 

in a number of applications and settings
� The methodology requires methods of modelling 

 interventions, including point of care diagnostics 
in  order to defi ne wound care interventions 
 robustly
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STRESS, PAIN AND WOUND HEALING!

Mölnlycke Health Care Satellite Symposium,  
May 21, 2009 at 13:45 – 15:15 
19th Conference of the European Wound  
Management Association

Pain is closely related to wound healing and, although it 
may be impossible to completely eliminate wound-related 
pain, it is usually possible to modify the way that the 
patient experiences it. In particular, psychological factors 
can play a key role in both the experience of pain and how 
it is managed.  

Key opinion leaders from around the world are emphasising 
the importance of minimising pain caused by wound dressings. 
The experience of wound pain is individual, complex and 
is influenced by a wide range of factors. Professor Patricia 
Price, Research Professor Department of Wound Healing 
in the School of Medicine, Cardiff University, UK, will open 
the seminar. She will discuss the consequences of dressing-
related pain and present results from a recent large-scale 
multinational patient survey on wound related pain.

Psychology of Pain
Studies have found that psychological stress can increase 
the levels of certain hormones in the blood and consequently 
lead to increased pain and impaired wound healing. In an 
interactive session, Professor Dominic Upton, Professor of 
Health Psychology, University of Worcester, UK, will outline 
the underlying mechanisms of stress and pain and their 
importance in wound care and wound healing. 

The Power of Evidence 
In the penultimate session of the seminar, Dr Victoria 
Mason, Senior Lecturer, Psychological Sciences, University 
of Worcester, UK, will give an overview of clinical evidence 
regarding psychological and physiological effects of pain in 
patients with chronic wounds.

Impact of Pain
If used incorrectly, dressings can cause delayed healing. 
Reducing pain during dressing changes is a major priority 
when it comes to the patient’s quality of life, wound healing, 
and the overall cost of treatment. Professor Patricia Price will 
close the seminar with reports of patient wound dressing 
related pain.

LESS-PAIN™ PROGRAMME

A new global educational programme will be launched on May 21, 2009 during 
the 19th Conference of the European Wound Management Association. The 
Less-Pain™ Programme is aimed at supporting pain reduction strategies 
in wound care. The programme is sponsored by Mölnlycke Health Care and 
has been endorsed by the European Wound Management Association.  

The educational programme will be predominantly a web based initiative 
aimed at supporting the professional development of caregivers 
within wound care and driving awareness of wound dressing-
related pain. A new website will form the centre of the initiative 
providing access to the latest research, therapies, protocols, best 
practices and tools to measure and demonstrate real changes 
in practice. The goal is to aid professionals in improving quality 
of life for their patients.

Online Lectures
A key element of the programme will be a series of Webinars, 
web based lectures lead by renowned wound care specialists.
The focus will be on key aspects of pain awareness, 
management and assessment, impact on quality of life and 
wound healing as well as practical tools to improve outcomes. 
The online lectures will be available as podcasts for download 
and self study.

Monthly E Newsletter Updates
Membership, free of charge, will provide regular newsletters 
covering new clinical research and developments. For more 
information or to register for the Less-Pain™ Programme please 
contact: info.less-pain@molnlycke.com.
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ABSTRACT
Background: RUT (Register Ulcer Treatment) 
is a web-based national quality register on hard-
to-heal ulcers developed to meet the demands of 
modern ulcer care in providing reliable diagnosis, 
adequate strategies for ulcer care and a structured 
follow up to ulcer healing. 
Aim: To present, implement and evaluate a na-
tional quality register as a tool for high quality 
leg ulcer care.
Method: Patients with hard-to-heal leg, foot and 
pressure ulcers are registered twice, fi rst for ulcer 
assessment and secondly at follow up, i.e. at ulcer 
healing.
Results: Basic data from the adjusted register in 
2003-2006 (379 patients) show a mean healing 
time of fi ve months for ulcer of every aetiology 
and a mean ulcer area of 17 cm². Fifty-four per-
cent of the patients suffered from heart disease 
and 11% had rheumatoid arthritis or other in-
fl ammatory disease. RUT has been clinically ad-
justed and evaluated during the last fi ve years; 
therefore results in full scale are partial. 
Conclusion: To optimise treatment of hard-to-
heal ulcers nationwide there is a need for a web-
based quality register to compare care, needs, costs 
and outcomes. RUT would appear to fulfi l these 
demands and can also be used to identify prob-
lem areas such as injuries caused by the health 
care sector. 

INTRODUCTION
National registers
A system of national quality registers has been 
established in the Swedish health and medical 
services in the last decades. RUT (Register Ulcer 
Treatment) has been running since January 1st, 
2007. The Swedish national registers cover differ-
ent areas of medicine such as diabetes mellitus 
(NRD), dementia (SeDEM), Swedish intensive 
care (SIR) and acute coronary care (RIKS-HIA). 

There are currently 64 registers of which RUT is 
one, and three competence centres in Sweden that 
receive central funding from Salar, the Swedish 
Association of Local Authorities and Regions 
www.skl.se. Salar publishes reports from the reg-
isters to enable the participant clinics to compare 
their outcome results with other clinics in Sweden 
for optimising medical care.

RUT was developed in cooperation with EyeNet 
Sweden www.eyenetsweden.se, one of the three 
competence centres (1) and is the fi rst primary 
care register in Sweden initiated by a general prac-
titioner Rut Öien (RÖ), due to the fact that most 
leg ulcers patients are treated in primary or com-
munity care in Sweden. 

Research in wound management
In Blekinge county there are 150,000 inhabitants 
and we have 20 years’ experience of quality im-
provement and clinical research within the fi eld 
of wound management (2, 3) resulting in the es-
tablishment of Blekinge Wound Healing Centre 
in 2003. The Centre is a GP-led (RÖ), primary 
care based specialist centre covering the treatment 
and follow up of the majority of ulcer patients in 
the whole county. Ten per cent of the patients 
treated at the Centre are referred from physicians 
at the hospital.

When the need for a web-based quality register 
became obvious, RUT was developed to meet 
the demands of modern ulcer care. Introducing 
a structured team management of ulcer care with 
the emphasis on diagnosis and documentation 
and treatment was the key to success for an im-
proved wound management programme. Over 
the last fi ve years, RUT has been adjusted and 
evaluated at Blekinge Wound Healing Centre in 
order to determine the clinical parameters. RUT 
has been operational since January 1st, 2007. 

Registering Ulcer Treatment through a national quality register: 

RUT – a winning concept 
for both patients and 
the health care sector

�
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A shift in paradigm has occurred, where “ulcer care” with 
accurate diagnosis and effective treatment evolved to “ul-
cer healing”. A national quality register has been found 
to be imperative in achieving better conditions for leg 
ulcer patients.

AIM
The aim of this study is to present and implement RUT for 
hard-to-heal ulcers (an ulcer not healed within six weeks 
and thus not following the normal course of healing). A 
further aim is to evaluate and present the results of struc-
tured documentation, treatment and follow up in clinical 
practice and to visualize how the register can be used to 
identify risk factors for delayed healing.

METHODS 
Patients with hard-to-heal leg, foot and pressure ulcers are 
registered at two occasions. The fi rst registration, assess-
ment of the ulcer, is to guarantee the diagnosis. The second 
registration is at follow up, i.e. at ulcer healing. It should 
be noted that all patients with a non-healed ulcer remain 
on the register until the ulcer is healed no matter how long 
this takes. Therefore, at follow up the patient can either 
have a healed ulcer, be deceased, have had an amputation 
and thus no longer an ulcer, moved to another geographi-
cal area or no longer wishes to stay on the register.

At the fi rst registration the following parameters are not-
ed: patient’s social security number, which is linked and 
matched to the Population Statistics at The Council for 
Offi cial Statistics of Sweden; gender; age; date of diagno-

sis; profession or former profession; smoking habits; civil 
status; number of children; mobility; exercises habits and 
Body Mass Index.

In addition, details are also taken regarding the nurse 
responsible for ulcer care; if the ulcer is a recurrent, new 
or traumatic ulcer; actual or earlier concomitant diseases; 
actual medication with particular interest in analgesics and 
antibiotics, and ulcer related pain or anxiety (see fi gure 1).

In the anamnesis (patient history) we focus on the follow-
ing parameters: DVT (Deep Vein Thrombosis), varicose 
veins; arterial or venous surgery, history of recurrent leg 
ulcers, ulcer localisation: foot, leg, sacrum/hip and lateral 
or medial localisation. Ulcer size is also measured by digital 
planimeter (Visitrak®) and number of ulcers is noted. 
During this evaluation we also assess patient circulation 
by means of palpation of arteria dorsalis pedis and arteria 
tibialis posterior as well as measuring the blood pressure 
by a hand-held Doppler, which is also used for measur-
ing deep or superfi cial venous insuffi ciency (vena saphena 
magna, vena saphena parva and vena poplitea). The diag-
nosis is set by using these parameters together with the 
clinical examination. The following ulcer diagnoses are 
used: venous, arterial, venous-arterial, diabetic foot ulcer, 
pressure ulcer, traumatic ulcer, skin malignancy, hypostatic 
eczema or other diagnosis.

The strategy for wound management includes prescribed 
care for the skin surrounding the ulcer, the ulcer edges and 
the ulcer bed, as well as treatment for oedema. A photo 
gallery is linked to the register for visualizing the healing 
process (see fi gure 2). 

Figure 1.
Registration of profession or former 
profession; smoking habits; civil sta-

tus; mobility; exercises habits and 
Body Mass Index as well as actual 

or earlier concomitant diseases, ac-
tual medication with particular in-
terest in analgesics and antibiotics 

(text in Swedish).
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Follow up at complete ulcer healing includes date of heal-
ing; time for healing (weeks); estimated number of weekly 
dressing changes to healing; compression therapy; treat-
ment with antibiotics; the most used dressing material, 
and if advice was given on smoking cessation, exercises 
and diet. Adverse events are recorded at follow-up i.e. 
amputation, venous or arterial surgery and death.

Every unit registers and has access to its own patients and 
visits. Registration can be done at any moment and follow-
up can be carried out when all the mandatory parameters 
are registered.

The register manager, RÖ, gives every participating 
unit an annual report, which can be used to compare the 
unit’s quality of wound management to the whole country. 

Technical support is performed by EyeNet Sweden, 
www.eyenetsweden.se. 

ETHICAL CONSIDERATIONS
Ethical considerations were made by The Regional Ethical 
Vetting Board in Lund (Dnr 15/2008).

RESULTS
An earlier study demonstrated a signifi cant improvement 
in the care of hard-to-heal leg and foot ulcers in the county 
of Blekinge during the period 1994 to 2005 with reduc-
tion of treatment time, prevalence and signifi cant costs 
savings (3). Treatment time decreased from 1.7 hours per 
patient per week in 1994 to 1.3 hours in 2005. Estimated 
prevalence of hard-to-heal leg and foot ulcers reduced from 
0.22% in 1994 to 0.15% in 2005. These results led to a 
signifi cant reduction of annual costs by SEK 6.96 million 
(approximately 1 million Euro) in the study area.

Another explanation for the improved results of leg 
and foot ulcer care is the more frequent use of compres-
sion therapy (71% in 1994 and 90% in 2005), a key to 
successful treatment of venous leg ulcers.

A further indicator of improved leg and foot ulcer care 
is the reduction in daily dressing changes (20% in 1994 to 
10% in 2005) and the increase in weekly changes (12% 
in 1994 to 32% in 2005), which is also acknowledged in 
a recent Swedish study (4). 

RUT has, during the past fi ve years, been clinically adjust-
ed and evaluated and has since January 1st 2007 become a 
national quality register. From this date 177 patients have 
been registered, thus the results from the register are not 
as yet completely analyzed in full scale.

Basic data from the adjusted register in 2003-2006 
(n= 379) show a mean age of 73 years (13-97 years) with 
69% women, a mean healing time of fi ve months for ulcer 
of every aetiology and a mean ulcer area of 17 cm². Fifty-
four percent of the patients suffered from heart disease and 
eleven percent had rheumatoid arthritis or other infl am-
matory disease. 

RUT has been implemented regionally and is in use 
in primary, community and hospital care throughout the 
county of Blekinge. It is being used in many dermato-
logical departments and a number of county councils in 
Sweden and, since RUT has proved to be a guarantee for 
good clinical practice as well as for evaluation of quality, 
more participants are joining the register.

Science, Practice and Education

Figure 2. 
A photo gallery is linked to 
the  register for visualizing 
the healing process.

Figure 3. 
Injury caused by too strong 
 compression in patient with 

 rheumatoid arthritis and oedema, 
identifi ed and documented in RUT. 

Correction of treatment is needed 
while focusing on education of staff.

�
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DISCUSSION
The leg ulcer patient’s right to receive optimal treatment 
has been limited during the last decades due to lack of 
diagnosis by the physician and continuity of ulcer care to 
complete healing.(2,5,6) Dressing changes throughout 
weeks, months and even years have been carried out by the 
nurse often without a proper diagnosis.(2) The physician 
has often been absent in the team work around the patient, 
leading to missed diagnosis and hence the leg ulcer patient 
is not given optimal treatment for healing.

It is well known that understanding the aetiology of leg 
ulceration is a prerequisite to systematic and sound clinical 
assessment and to planning and implementing appropriate 
wound management (7, 8). Furthermore research results 
have proven that hard-to-heal leg and foot ulcers, being 

symptoms of underlying chronic circulatory disease, have 
an adverse effect on the patients’ quality of life (9, 10). 

RUT, as a diagnostic quality register, provides informa-
tion on both the outcome and process quality needed to 
provide high quality leg ulcer care. Several problem areas 
such as injuries caused by the health care sector (see fi gure 
3) can easily be identifi ed in RUT leading to correction of 
treatment while also focusing on education of staff (11).

Improvements in leg and foot ulcer care lead to a better 
quality of life and a reduction of pain in patients with 
ulcers (12-14). These aspects and the cost savings would 
be substantial if the quality register RUT were to be 
 introduced across Sweden (and even Europe).

Even though the actual results from RUT are limited to 
date, we fi nd the register founded on solid scientifi c base. 
The introduction of a national quality register covering 
hard-to-heal ulcers of every aetiology will be useful when 
setting standards for wound management and developing 
clinical guidelines for diagnosis, documentation, treatment 
and care of leg ulcer patients. 

CONCLUSION
Hard-to-heal leg and foot ulcers have an adverse effect 
on the patients’ quality of life. Giving these patients an 
early and adequate diagnosis and hence more effective 
treatment will not only improve ulcer care but also reduce 
the costs for the health care sector. The success of wound 
management will be based on ensuring that the patient 
and staff have the knowledge and understanding of the 
ulcer’s aetiology and how specifi c types of treatment work.

RUT would appear to have the potential to improve 
the quality of care, ensure appropriate diagnosis and treat-
ment, and eventually improve health outcomes nation-
wide. �
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Implications for clinical practice
� Hard-to-heal leg and foot ulcers have an adverse 

effect on the patients’ quality of life. Giving these 
patients an early and adequate diagnosis and 
hence more effective treatment not only improves 
ulcer care but also reduces the costs for the health 
care sector.

� RUT would appear to have the potential to 
improve the quality of care, ensure appropriate 
diagnosis and treatment, and eventually improve 
health outcomes nationwide.

Further Research
� The introduction of a national quality register 

covering hard-to-heal ulcers of every aetiology will 
be useful when setting standards for wound man-
agement and developing clinical guidelines for 
diagnosis, documentation, treatment and care of 
leg ulcer patients.

� The diagnostic quality register RUT provides in-
formation on both the outcome and process qual-
ity needed to provide high quality leg ulcer care 
nationwide. 

References

1. Lundström M (ed.), Albrecht S, Serring I, Svensson K, 
Wendel E. Handbook for establishing quality 
registries. EyeNet Sweden, Karlskrona, Sweden 2005. 
ISBN 91-631- 8585-7.

 2. Öien RF, Håkansson A, Ovhed I, Hansen BU. Wound 
management for 287 patients with chronic leg ulcers 
demands 12 full-time nurses. Leg ulcer epidemiology 
and care in a well-defi ned population in Southern 
Sweden. Scand J Prim Health Care 2000;18:220-5.

 3. Öien RF, Ragnarson Tennvall G. Accurate diagnosis 
and effective treatment of leg ulcer reduce preva-
lence, care time and costs. J Wound Care 
2006;15:259-62.

 4. Ragnarson Tennvall G, Hjelmgren J, Öien R. The 
cost of treating hard-to-heal venous leg ulcers: results 
from a Swedish survey. World Wide Wounds [serial 
on the internet]. 2006 November [about 8 p.]. 
Available from www.worldwidewounds.com/2006/
november

 5. Husband LL. Shaping the trajectory of patients 
with venous ulceration in primary care. Health Expect 
2001 Sep;4(3):189-98.

 6. Phillips T, Stanton B, Provan A, Lew R. A study of 
the impact of leg ulcers on quality of life: fi nancial, 
social, and psychological implications. J Am Acad 
Dermatol, 1994;31:49-53.

 7. Kjaer, ML, Sorensen LT, Karlsmark T, Mainz J, 
Gottrup F. Evaluation of the quality of venous leg 
 ulcer care given in a multidisciplinary specialist 
centre. J Wound Care 2005 Apr;14(4):145-50.

 8. Dowsett C. Assessment and management of patients 
with leg ulcers. Nurs Stand 2005 Apr 20-
26;19(32):65-6, 68, 70 

 9. Lindholm C, Bjellerup M, Christensen OB, Zederfeldt 
B. Quality of life in chronic leg ulcer patients. 
An assessment according to the Nottingham 
Health Profi le. Acta Derm Venereol (Stockh) 1993; 
73:440-3.

10. Ragnarson Tennvall G, Apelqvist J. Health-related 
quality of life in patients with diabetes mellitus and 
foot ulcers. J Diabetes Complications 2000; 
14(5):235-41. 

11. Simon DA, Dix FP, McCollum CN. Management of 
venous leg ulcers. BMJ 2004 Jun 5;328(7452): 
1358-62.

12. Boulton AJ, Vileikyte L, Ragnarson-Tennvall G, 
Apelqvist J. The global burden of diabetic foot 
disease. Lancet 2005;366(9498):1719-24. 

13. Öien RF, Håkansson A, Hansen BU. Leg ulcers in 
patients with rheumatoid arthritis– a prospective 
study of aetiology, wound healing and pain reduction 
after pinch grafting. Rheumatology 2001;40:816-20.

14. Rolandsson O, Hasselström J, Öien R, Säwe J. 
Peripheral arterial disease in primary health care. 
Occurrence and care. Läkartidningen 2006 Sep 
13-19;103(37):2645-6, 2648- In Swedish.

Science, Practice and Education

EWMA Journal  2009 vol 9 no 244



Foot WAFFLE®

250 N. Belmont Avenue • Indianapolis, Indiana • USA • 46222 • 800.899.5553. • www.ehob.com

First Line of Defense Against Pressure Ulcers

WAFFLE FootHold® WAFFLE® Seat Cushion WAFFLE® Mattress Overlay

• Prevention and healing
through Stage IV pressure
ulcers and deep tissue
injury.

• Suspends the heel
completely off of the
surface.

• Reduces plantar flexion
and foot drop.

• Cradles the calf to
promote circulation.

• Keeps the patients cool,
dry and comfortable with
air venting holes.



     
 

   

    

To learn more and review references, go to:

www.aotinc.net/references

Healing Chronic Wounds -

Completely.



Science, Practice and Education

Peter Vowden

Professor of Wound 
Healing Research
Dept. of Vascular Surgery
Bradford Royal Infi rmary
Duckworth Lane
Bradford
BD9 6RJ
United Kingdom

peter.vowden@
bradfordhospitals.nhs.uk

Confl ict of interest: none.

�

When evaluating treatment options 
for individual patients, healthcare 
professionals use information from a 

number of sources to make decisions. Foremost 
in this process is a natural tendency to rely on 
personal experience and knowledge of an indi-
vidual patient’s wound and its prior responses to 
therapy when making treatment choices. Evidence 
available from randomised controlled trials (RCT) 
frequently fails to provide appropriate data to as-
sist in the management of complex patients, par-
ticularly those with non-healing wounds. Such 
patients frequently have a signifi cant numbers 
of co-morbidities 1 or wounds that fail to satisfy 
the entry criteria for trials, which are primarily 
designed to meet the requirements of regulatory 
authorities. 

The lack of robust evidence to support deci-
sion-making in wound care is well recognised and 
is regularly commented on in systematic review 
literature 2-4 and by national regulatory authorities 
such as National Institute for Clinical Excellence 
(NICE) in the UK, for example in their review 
of wound debriding agents 5. This lack of level 1 
evidence impacts on the confi dence of treatment 
recommendations and may restrict reimburse-
ment. As a result decision-making is frequently 
supported by consensus statements from expert 
panels 6. 

Wound care is not the only clinical area that 
has diffi culty with the traditional RCT model of 
care assessment. Blazeby et al 7, in a commentary 
on a study conducted by Grant et al 8, focus on 
the excellent design of their study which had a 
pragmatic design and captured data from ran-
domised and non-randomised patients ensuring 
a wide range of participants, and therefore a more 
clinically relevant answer. This model is perhaps 
more applicable to the varied clinical situations 
that frequently pertain in complex chronic wound 
management. Palfreyman et al 9, when review-
ing the evidence for dressings healing venous leg 
ulcers, conclude:

“The type of dressing applied beneath compres-
sion has not been shown to affect ulcer healing. For 
the majority of dressing types there was insuffi cient 
data to allow us to draw strong conclusions” and that 
“Decisions regarding which dressing to apply should 
be based on local costs of dressings and practitioner 
or patient preferences”.

RCT’s work best if therapeutic goals can be 
clearly defined and a single intervention can 
achieve the desired endpoint. For example, in the 
treatment of hypertension by a single interven-
tion, such as the use of an ACE inhibitor, can 
be measured against a reduction in blood pres-
sure and in cardiovascular events such as stroke or 
myocardial infarction. In wound care the measure 
of success has largely been judged by improved 
wound healing but this is not necessarily appli-
cable for some products that may be designed to 
control symptoms such as pain or odour, or for 
patients whose wounds will never heal. Wound 
care usually involves the integration of a series of 
interventions each determined by the wound bed 
status at the time of assessment 10. We therefore 
need to develop alternative methods for evaluating 
care outcome that can measure care effectiveness 
in relationship to the management of individual 
patient as well as provide an overall measure of 
product effectiveness across a number of clinical 
situations.

The majority of wound care products are de-
vices and not medicines. The UK Medicines and 
Healthcare products Regulatory Agency (MHRA) 
recognises this stating that devices are always 
tested for safety but do not automatically require 
supporting clinical trial evidence for their use. The 
MHRA goes on to state 

“a scientifi cally excellent clinical trial is of limited 
value if its design does not refl ect the likely use of the 
product in everyday situations” 11. 

To overcome some of the diffi culties outlined 
above some manufacturers have conducted post-
marketing surveillance studies to provide health 
care professionals with relevant data to support 

Opinion Paper

Does wound care require an 
 alternative to the randomised trial 
to evaluate product effectiveness?
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clinical decision-making 12, 13. Unfortunately these stud-
ies are often poorly constructed, oversimplifi ed and sub-
ject to bias but this move to include an ongoing audit of 
care and product performance should be encouraged as 
long as it can provide robust data on clinical effectiveness. 
The more wide-spread use of validated data capture tools 
such as TELER 14, 15 would allow more effective ongo-
ing data capture. EWMA’s recent Position Document on 
Hard-to-Heal Wounds 16 emphasises the importance of 
monitoring the effectiveness of treatment over time. We 
have found TELER a more than useful tool to monitor 
patient’s progress and have also used the tool to evaluate 
individual product effectiveness before including dressings 
in our local formulary.

Finn Gottrup, in a BMJ rapid response publication, 
commenting on a paper by Palfreyman et al 17 on a meta-
analysis of RCT evidence for dressings for venous leg ulcers 
proposes: 

“that the development of appropriated scientifi c evalua-
tive tools in order to make devices more effi cient should be 
initiated. Such evaluative tools may not only be based on 
RTCs, but be based on study designs more appropriated in 
the wound area”.

We are all aware of the need for evidence-based prac-
tice, that is the use of best current available evidence, when 
making decisions relating to the care of individual patients. 
In an editorial Finn Gottrup explores the challenge of 

Science, Practice and Education

References

 1. Schofi eld M, Aziz M, Bliss MR, Bull RH. Medical pathology in patients with leg 
 ulcers: a study carried out in a leg ulcer clinic in a day hospital for the elderly. 
Journal of Tissue Viability. 2003 Jan;13(1):17-22.

 2. Bradley M, Cullum N, Sheldon T. The debridement of chronic wounds: a systematic 
review. Health Technol Assess. 1999;3(17 Pt 1):iii-iv, 1-78.

 3. Chaby G, Senet P, Vaneau M, Martel P, Guillaume JC, Meaume S, et al. Dressings 
for acute and chronic wounds: a systematic review. Arch Dermatol. 2007 
Oct;143(10):1297-304.

 4. Vermeulen H, van Hattem JM, Storm-Versloot MN, Ubbink DT. Topical silver for 
treating infected wounds. Cochrane database of systematic reviews (Online). 
2007(1):CD005486.

 5. National Institute for Clinical Excellence. Guidance on the use of debrideing agents 
and specialist wound care clinics for diffi cult to heal surgical wounds. [Internet: 
www.nice.org.uk] 2001 April 2001 [cited 2002 June 2002]; Available from: 

 6. Vaneau M, Chaby G, Guillot B, Martel P, Senet P, Teot L, et al. Consensus panel 
recommendations for chronic and acute wound dressings. Arch Dermatol. 2007 
Oct;143(10):1291-4.

 7. Blazeby JM, Barham CP, Donovan JL. Commentary: Randomised trials of surgical 
and non-surgical treatment: a role model for the future. Bmj. 2008;337:a2747.

 8. Grant AM, Wileman SM, Ramsay CR, Mowat NA, Krukowski ZH, Heading RC, et al. 
Minimal access surgery compared with medical management for chronic gastro-
oesophageal refl ux disease: UK collaborative randomised trial. Bmj. 
2008;337:a2664.

 9. Palfreyman SL, Nelson EA, Lochiel R, Michaels JA. Dressings for healing venous 
ulcers. Evidence Based Nursing. 2006;10(1):21.

10. European Wound Management Association. Wound bed preparation in practice. 
2004 Published July 2004 [cited July 2004]; 1.0:[Available from: www.ewma.org/
english/english.htm

obtaining this evidence in wound management 18, con-
cluding that there are inherent problems associated with 
relying on RCT as the sole source of evidence. Sackett et 
al 19 suggest that the practice of evidence–based medicine 
should not be restricted to data obtained from RCTs and 
meta-analysis, but also involve the evaluation of all types 
of best external evidence with which to answer our clini-
cal question. Rawlins20 has issued a plea for researchers to 
develop and improve the full range of research methods 
rather than argue about the merits of one method above 
another. This is particularly the case in wound manage-
ment where devices rather than pharmaceuticals are the 
mainstay of treatment.

Wound management involves a complex series of in-
terventions with a variety of products, frequently over a 
prolonged period of time, each treatment having a specifi c 
therapeutic aim. Outcomes such as healing may not be an 
appropriate measure for all wounds, products or clinical 
scenario and must be judged against issues such as symp-
tom control and patient product acceptance. 

We face a challenge. If we are unhappy with the con-
cept of the RCT as the sole arbiter of wound care product 
selection we must devise, validate and implement an al-
ternative system that is acceptable to both patients, health 
care professionals, care providers and reimbursement au-
thorities. �

11. MHRA. What questions should be considered to ensure that reasonable decisions 
are made? 2008 [cited; Available from: www.mhra.gov.uk/Howweregulate/
Whatquestionsshouldbeconsideredtoensurethatreasonabledecisionsaremade/index.
htm

12. Mohan VK. Recombinant human epidermal growth factor (REGEN-D 150): effect 
on healing of diabetic foot ulcers. Diabetes research and clinical practice. 2007 
Dec;78(3):405-11.

13. Schulze HJ. Clinical evaluation of TIELLE* Plus dressing in the management of exud-
ing chronic wounds. British journal of community nursing. 2003;8(11 Suppl):18-22.

14. Browne N, Grocott P, Cowley S, Cameron J, Dealey C, Keogh A, et al. Woundcare 
Research for Appropriate Products (WRAP): Validation of the TELER method 
involving users. International Journal of Nursing Studies. 2004;41(5):559-71.

15. Browne N, Grocott P, Cowley S, Cameron J, Dealey C, Keogh A, et al. The TELER 
system in wound care research and post market surveillance. EWMA Journal. 
2004;4(1):26-32.

16. European Wound Management Association. Position Document: Hard-toHeal 
Wounds: A Holistic Approach. London: MEP Ltd; 2008.

17. Palfreyman S, Nelson EA, Michaels JA. Dressings for venous leg ulcers: systematic 
review and meta-analysis. Bmj. 2007 Aug 4;335(7613):244.

18. Gottrup F. Evidence is a challenge in wound management. Int J Low Extrem 
Wounds. 2006 Jun; 5(2):74-5.

19. Sackett DL, Rosenberg WM, Gray JA, Haynes RB, Richardson WS. Evidence based 
medicine: what it is and what it isn’t. Bmj. 1996 Jan 13;312(7023):71-2.

20. Rawlins M. De Testimonio: on the evidence for decisions about the use of 
therapeutic interventions. Clinical Medicine. 2008 8 (6): 579-588

EWMA Journal  2009 vol 9 no 248



ilegx Programme Directors
Michael Edmonds, UK • Dieter Mayer, Switzerland • Gunnar Tepe, Germany

Register now www.ilegx.com

Interdisciplinary Leg Initiative

The rising rate of leg amputations
The magnitude of the problem - European
perspectives

A systematic diagnostic approach –
The ilegx wheel
Unravel the many different
causes of leg/foot tissue
loss
Differential diagnosis –
the right treatment
strategy

Definitive
Management –
today and
tomorrow
Up-date on clinical trials
Latest advances in
endovascular reconstruction
such as drug eluting stents, drug
eluting balloons, stents and
atherectomy devices
Future treatments such as gene therapy
and more

The Interdisciplinary
Management Challenge
Turning individual specialists into team
players

Wound Clinics versus
Diabetic Foot Clinics

Reimbursement
Challenges

The advantages and
disadvantages of an
insurance led
healthcare system
How to influence
Healthcare policy

Patient Involvement
Putting the patient first

Early detection and early
referral.

The ilegx current best approach
Up-dating the interdisciplinary pathway on
how to diagnose and treat leg/foot tissue
loss

I s
c h

a e m
i c

A
r t

e r i
a l

R e n a lA r t e r i a l

D i a b e t i c

D
i a

b
e

t i c

A
r t e

r i a
l

In
f

la
m

m
a

t
o

r
y

V
e

n
o

u
s

L y m p h a t i c

P r e s s u r e

O
t h

e
r

L e g / F o o t
T i s s u e

L o s s

13–14 October 2009

Munich, Germany

under the auspices of the German Vascular Society



A vast amount of literature discussing the 
physiopathology of pressure ulcers has 
been published since the theories pro-

posed by Charcot.1,2,3 However, despite this huge 
amount of information on pressure ulcer manage-
ment, not many articles have been published on 
the historical aspect of pressure ulcers. 

Contemporary literature indicates that Ambroise 
Paré was the fi rst person to use pressure relief to 
prevent pressure ulcers.4 However, we suggest that 
pressure relief was referenced for the prevention 
of pressure ulcers in the Quran, long before Paré. 
We think that this may be the fi rst suggestion of 
pressure relief for the preventive care of ulcers. 

The story of “Seven Sleepers” is a well known story 
about early Christians. It tells of seven early Chris-
tians living during the rule of the Emperor Decius 
(249-251). The Emperor Decius came to Ephe-
sus to enforce his laws against Christians and he 
ordered them to change their religion. Although 
he gave them the length of time before his return 
to Ephesus, the Christians did not accept his rul-
ing. They went into a cave on Mount Anchilos 
to pray and prepare for death. Decius came back 
after his journey and asked for the Christians. 
Having learned that the Emperor Decius was re-
turning to Ephesus, the Christians prepared for 
their last prayer during which they fell asleep. The 
Emperor’s soldiers searched for them and found 
them asleep in the cave. Decius ordered the cave 
to be sealed with huge stones; thus burying the 
Christians alive. 

About two to three hundred years later, a rich 
landowner named Adolios had the Sleepers’ Cave 
opened to use it as a cattle-stall. The Christians 
then woke up, thinking they had slept only one 
night. One of them went to the city to buy some 
food and was amazed to see crosses over churches. 
The people of the city could not understand how 
he came to have money coined by Decius and 

it came out that the last thing he remembered 
was Decius’s reign. He was taken to the Emperor, 
Theodosius (379-395), who was also a Christian 
to recount his strange tale. Theodosius and the 
people were amazed by the story. The Sleepers 
had died praising God in that cave and had been 
buried alive. They were pronounced “saints”, their 
cave was adorned with precious stones, and a great 
church built over it.5

In Islamic literature, the story is confi rmed in the 
Quran in a chapter called Al-Kahf Six (The cave) 
which tells about “The companions of the cave”. 
The Quran tells of a party of young people having 
great faith, during pagan Roman rule. The dura-
tion of their sleep (more than two hundred years) 
and the number of companions is defi ned to be 
divine. The Quran approves the story and says 
“Thou wouldst have deemed them awake, whilst 
they were asleep, and We turned them on their 
right and on their left sides: their dog stretching 
forth his two fore-legs on the threshold: if thou 
hadst looked at them, thou wouldst have certainly 
turned back from them in fl ight, and wouldst 
certainly have been fi lled with terror of them.” 
18th Surah-Al Kahf, 18th verse. 6

Another story is told by various sources about 
Edward the Confessor, King of England. He was 
the son of Ethelred and Emma and ruled England 
from 1043 to his death in 1066. He was a religious 
and miraculous man who was canonized by Pope 
Alexander III in 1161.7 William Malmesbury tells 
that during the Easter festival, King Edward had 
a vision about the “Seven Sleepers of Ephesus”. 
He tells that he saw “Seven Sleepers” who had 
been sleeping on their right sides suddenly turned 
on their left sides. This was seen as bad fortune 
for Christianity in those days.8 Fig-1 shows St. 
Edward the Confessor having the vision. At the 
bottom of the painting the “Seven Sleepers” are 
illustrated.9

The fi rst record in the literature about pressure ulcers: 

The quran and sacred 
books of christians
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In conclusion, we see that this issue, having 
the same basis in both religions, is of impor-
tant signifi cance. We believe that this phrase 
“… turned them on their right and on their 
left sides …” during a long sleep without any 
pressure ulcer, refers to preventive efforts. We 
also realize that it is diffi cult to provide evidence 
to support our suggestion as is expected in con-
temporary scientifi c literature. What is unique 
about this suggestion is that this is the fi rst time 
it is mentioned in history, with no other prior 
assumption or postulation.  �

Figure 1. St. Edward the Confessor having the sight, 
at the bottom the seven sleepers are illustrated, from 
 Collard J ‘The British Museum Library and the develop-
ment of the international exchange of offi cial documents’, 
Electronic British Library Journal; Effi gies ad Regem 
 Angliae and the Representation of Kingship in Thirteenth-
Century English Royal Culture; eBLJ, 2007, Article 9; 
www.bl.uk/eblj/2007articles/article9.html

Figure 2. 
Cave of Seven Sleepers and 
church in their names in 
Ephesus, Selcuk, Izmir-Turkey
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Publication in The Cochrane Library Issue 1, 2009

Repositioning for treating pressure ulcers 

Zena EH Moore, Seamus Cowman
This record should be cited as: Moore ZEH, Cowman 
S. Repositioning for treating pressure ulcers. Cochrane 
Database of Systematic Reviews 2009 , Issue 2 . Art. 
No.: CD006898. DOI: 10.1002/14651858.CD006898 

ABSTRACT
Background: Pressure, from lying or sitting on a partic-
ular part of the body, results in oxygen deprivation to 
the affected area. If a patient with an existing pressure 
ulcer continues to lie or bear weight on the affected 
area, the tissues become depleted of blood fl ow and 
there is no oxygen or nutrient supply to the wound, and 
no removal of waste products from the wound, all of 
which are necessary for healing. Patients who cannot 
reposition themselves require assistance. International 
best practice advocates the use of repositioning as an 
integral component of a pressure ulcer management 
strategy. This review has been conducted to clarify the 
role of repositioning in the management of patients 
with pressure ulcers.

Objectives: To assess the effects of repositioning 
patients on the healing rates of pressure ulcers.

Search strategy: We searched the following databases: 
the Cochrane Wounds Group Specialised Register 
(5 December 2008); the Cochrane Central Register of 

Controlled Trials (CENTRAL) (The Cochrane Library 
2008, Issue 4); Ovid MEDLINE (1950 to November 
Week 3 2008); Ovid EMBASE (1980 to 2008 Week 
49); and EBSCO CINAHL (1982 to November Week 4 
2008).

Selection criteria: We considered randomised 
controlled trials (RCTs) comparing repositioning with 
no repositioning, or RCTs comparing different reposi-
tioning techniques, or RCTs comparing different repo-
sitioning frequencies for the review. Controlled clinical 
trials (CCTs) were only to be considered in the absence 
of RCTs.

Data collection and analysis: Two authors independ-
ently assessed titles and, where available, abstracts of 
the studies identifi ed by the search strategy for their 
eligibility. We obtained full versions of potentially rele-
vant studies and two authors independently screened 
these against the inclusion criteria.

Main results: We identifi ed no studies that met the 
inclusion criteria.

Authors’ conclusions: Despite the widespread use of 
repositioning as a component of the management plan 
for individuals with existing pressure ulcers, no 
randomised trials exist that assess the effects of reposi-
tioning patients on the healing rates of pressure ulcers. 
Therefore, we cannot conclude whether repositioning 
patients improves the healing rates of pressure ulcers. 
The effect of repositioning on pressure ulcer healing 
needs to be evaluated.

Wound Care Solution Excellence …

AOTI is a global manufacturer of  innovative solutions for 
closing Chronic and Acute wounds completely. We are 
dedicated to improving the quality of life for wound care 
patients while at the same time reducing the cost of care 
for providers and payers alike. 

Through our corporate and manufac turing facilities in the 
USA and Ireland,  regional offi ces in the United Kingdom, 
Germany, Finland, Russia and Egypt, we are able to pro-
vide tailored solutions to the varied mix of healthcare pro-
fessionals treating wounds today. 

We believe strongly in developing  products that provide 
both clinical and cost benefi ts and that are founded in 
 evidence based medicine. 

The AOTI product portfolio is spearheaded by our 
 patented non-invasive Topical Wound Oxygen therapy 
that quickly progresses wounds to complete closure in 
a manner that also signifi cantly reduces scarring and 
 reoccurrences. This product line utilizes a unique  cyclical 
pressurized oxygen  approach to completely heal all types 
of wounds and is especially effective on chronic; Venous, 
Diabetic and Pressure ulcers.

Welcome to our new Corporate Sponsor

www.aotinc.net
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Make a difference 
in clinical practice

Make a difference in clinical practice
The most important aspect of becoming a mem-
ber of the European Wound Management Asso-
ciation (EWMA) is that it enhances your opportu-
nity to make a real difference in clinical practice 
by impacting positively on patient outcomes. It 
also gives you the opportunity to contribute to 
the drive for and development of evidence based 
clinical decision-making in wound management.

EWMA actively supports the improvement and 
development of clinical practice within wound 
management in Europe. 
 As a member of EWMA you will have a 
 direct infl uence on this development. Further, 
as a EWMA member you can vote and, after 1 
year’s membership, you can stand for election 
to the EWMA Council, which will give you further 
infl uence on the future development of wound 
management in Europe. 

Benefi ts of your EWMA Membership:
� You make a difference in clinical practice 

within wound management in Europe

� EWMA Journal sent directly to you 
three times a year

� EWMA news and statements send 
directly to you 

� A discount on your registration fee for 
EWMA Conferences 

� Right to apply for EWMA travel grants 

� Right to vote and stand for EWMA Council

About EWMA
The European Wound Management Association (EWMA) 
was founded in 1991 to address clinical and scientifi c issues 
associated with wound manage ment; represented by medi-
cal, nursing, scientifi c and pharmaceutical interests. 

EWMA is an umbrella organisation  linking wound manage-
ment associations across Europe. EWMA is also a multidisci-
plinary group bringing  together individuals and organisations 
interested in wound care. 

EWMA primarily reaches its  objectives by being an educa-
tional resource  providing travel grants for novice practitioners 
(for educational purposes), conferences, information and 
publications on all aspects of wound care.

Objectives
1. To promote the advancement of education and 

 research into  epidemiology, pathology, diagnosis, 
 prevention and management of wounds of all 
 aetiologies. 

2. To arrange conferences on aspects of wound 
 management throughout Europe. 

3. To arrange multi-centre,  multi-disciplinary training 
courses on topical aspects of wound healing. 

4. To create a forum for networking for all individuals 
and organisations  interested in wound management

These objectives are mainly achieved through the 42 
 Cooperating Organisations (national wound management 
 associations in Europe) of EWMA, the EWMA Education 
initiatives, the EWMA projects and the EWMA conferences. 
EWMA is the largest wound management association 
in Europe and the  annual EWMA Conferences attract 
1500-2500 participants.

Please register as a EWMA member at WWW.EWMA.ORG
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Book Review

Wound Care Practice, Second Edition

Sheffi eld and Fife’s second edition of Wound Care Practice really is a 
veritable Who’s who in modern wound management. This new two-
volume edition covers every aspect of standard of care in wound man-

agement as well as addressing ethics and legal medicine pertinent to this 
sub-speciality. This text would be appropriate for the wound management 
novice, as well as the seasoned veteran. The editors have organized and de-
veloped the material in a very instinctive sequence beginning with the very 
basics of wound physiology and biochemistry, then on to wound manage-
ment of numerous different etiologies. The second volume addresses more 
wound management basics including nutrition and pain management, as 
well as more specialized areas related to wound management in the elderly 
as well as the very young. The chapters are well written and the text is nicely 
illustrated. Students of wound management will fi nd the review questions at 
the end of each chapter very helpful when preparing for certifi cation exams. 
Any individual or wound management center looking for a single reference 
that is comprehensive and concise will fi nd the second edition of wound care 
practise by Drs. Sheffi eld and Fife very readable and authoritative.
(www.bestpub.com/bookstore2.asp?Keyword=M1090)
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is clinically suspected. 
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The EWMA Patient Outcome Group has 
only existed since October 2008 but is 
already approaching some of the primary 

objectives. One of the reasons for the productivity 
of the group is the member structure; gathering 
clinical experts from different European countries 
and representatives from the clinical or regulatory 
departments of industrial players in the fi eld of 
wound care. 

EWMA aims to push forward activities of com-
mon interest with a joint effort. Building consen-
sus amongst central stakeholders is an important 
basis for the implementation process and crucial 
to reaching the primary end point: 
 To propose and implement revised Pan-Euro-
pean evidence guidelines 
 for clinical data collection within the problem 
wounds area.

Members of the EWMA Patient Outcome Group 
have agreed that the type of study and outcome of 
wound treatment is the central issue to be revised 
for the clinical data collection. The more specifi c 
aim is to secure more evidence in wound care, 
without compromising the quality of the evidence 
obtained. As an addition to the outcome wound 
healing, the group also agreed that additional end 
points like quality of life parameters, infection rate 
and cost effectiveness need to be considered. Cost 

Prof. Finn Gottrup
MD, DMSci

Professor of Surgery at 
Danish Wound Healing 

Center.
Specialist in 

General Surgery and 
Surgical Gastroenterology.

President of Danish Wound 
Healing Society

ewma@ewma.org

The EWMA 
Patient Outcome Group

– Joining forces to propose functional guidelines for 
clinical data collection in wound care

effectiveness covers aspects such as the number 
of dressing changes and staff resources needed. 
These outcome measures are relevant for the 
study of treatment structures as well as wound 
care products. 

In order to secure an effi cient procedure, members 
of the Patient Outcome Group have established a 
number of sub groups, working on different tasks 
related to the fi nal objective:

Three sub groups are currently active: 

Sub group 1: Evidence
Objective: To produce a draft proposal for a 
defi nition of meaningful evidence within wound 
care, usable from the clinical point of view. The 
group will seek and describe the highest possible 
standards that will help solve clinical challenges 
in relation to the testing of medical device prod-
ucts and treatment structures for different types 
of problem wounds. 

Sub group 2: Treatment Guidelines Research 
Objective: The group will examine what level of 
national and evidence based treatment guidelines 
for wound care exist and are implemented in dif-
ferent European countries. This work aims at a 
clarifi cation of the degree of standardised treat-
ment in Europe. This knowledge will serve as a 
basis for the choice of implementation strategy 
and messages coming out of the group

Sub group 3: Implementation
Objective: The overall objective of the group is to 
propose ideas for and stimulate implementation 
of the outcome of the EMWA Patient Outcome 
Group. In particular, the group will be responsi-
ble for developing a strategy for implementation 
of the revised evidence guidelines coming of out 
work of the evidence working group. It is the in-
tention to have the evidence guidelines accepted 
as European guidelines. �

Are you interested in submitting 
an article or paper for EWMA Journal? 

Read our author guidelines at
www.ewma.org/english/authorguide
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For further details contact 
MEP Ltd, Unit 3.05, 
Enterprise House
1-2 Hatfi elds, 
London SE1 9PG
United Kingdom

www.mepltd.co.uk

or 
EWMA Business Offi ce, 
Congress Consultants, 
Martensens Allé 8, 
1828 Frederiksberg, 
Denmark 

Tel: +45 7020 0305
Fax: +45 7020 0315
ewma@ewma.org

EWMA Position Documents 

Editor: Christine Moffatt

The EWMA Position Documents 
are available in English, French, 
German, Italian and Spanish, 
and can be downloaded from
www.ewma.org

It is possible to obtain 
permission to translate the 
EWMA Position Documents 
into other languages. 
Please contact 
EWMA Business Offi ce.

EWMA

Polyheal Ltd., is committed to implementing 
its unique proprietary polysterene microsphere-
based technology to develop, manufacture and 
commercialize advanced wound healing 
 products for chronic wounds, skin ulcers, burns, 
trauma and post-surgical wounds. Polyheal has 
recently received the CE Mark to market in 
 Europe Polyheal-1, the lead product it has 
 developed for treating chronic wounds.

Polyheal’s wound healing approach has shown 
a high rate of complete healing or wound 
 improvement for a wide range of chronic 
wounds which were incurable by conventional 
treatments. The promising results apply to 
 recalcitrant ulcers due to venous insuffi ciency, 
arterial insuffi ciency, trauma, wounds with 
 exposed bones (or a combination of these), 
as well as radiation, rheumatoid arthritis and 
pressure ulcers.

Polyheal’s wound care products and their 
 therapeutic applications are protected by an 
 extensive portfolio of patents issued worldwide. 

Polyheal’s management team has wide experi-
ence in biophysics, biochemistry, experimental 
medicine and surface chemistry as well as 
 business development and marketing. 
The company collaborates closely with wound 
 management specialists, and members of 
 leading academic and medical institutions in 
 Israel and abroad. Polyheal has a strong 
 investor base led by Clal Biotechnology 
 Industries (CBI) Ltd., one of the largest biotech-
nology investment entities in Israel (TASE: CBI).
 
For further information, please go to 

www.polyheal.co.il

Welcome to our new 
Corporate Sponsor
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International Journals
The section on International Journals is part of 
EWMA’s attempt to exchange information on 
wound healing in a broad perspective.

Advances in Skin & Wound Care, vol. 22, no 4, 2009
www.aswcjournal.com
Hypothesis for the Formation and Maintenance
of Chronic Wounds
Jonathan Mansbridge
Pilot Trial of Biovance Collagen-Based Wound 
Covering for Diabetic Ulcers
Serena Letendre, Guido LaPorta, Elaine O’Donnell, et al.
Analysis of Patient Cost for Recombinant Human 
Platelet-Derived Growth Factor Therapy as the First-
line Treatment of the Insured Patient with a Diabetic 
Foot Ulcer
John C. Lantis II, Deva Boone, et al.
Detection of Skin Erythema in Darkly Pigmented Skin 
Using Multispectral Images
Stephen Sprigle, Liwei Zhang, Mark Duckworth

English

Volume 8, no 1, January 2008 
Problem drug injecting: Wound care, 
harm reduction and social impact
Angela D Guild
Larval therapy in the treatment of diabetic foot wounds 
– A review of the literature
Frank L Bowling
Opinion piece: Wound healing in hot climates
Terence J Ryan
Developing research capacity and capability in skin breakdown
Jim Dick

 Volume 8, no 2, May 2008 
Treatment of chronic wounds with autologous 
platelet-rich plasma
Marcus Gürgen
Polyhexanide (PHMB) and Betaine in wound care 
management
Kurt Kaehn, Thomas Eberlein
 Patients’ experience of  wound-related pain:
An international perspective
Elizabeth J Mudge
Effi cacy of honey as a desloughing agent: 
overview of current evidence
Georgina Gethin
Abstracts of recent  Cochrane Reviews
Sally Bell-Syer

Acta Vulnologica vol. 6, no 4, 2008
Therapeutic angiogenesis with intramuscular
NV1FGF improves amputation-free survival in
patients with critical limb ischemia
Nikol S., Baumgartner I., Van Belle E., et al.
Bioenginerezed cellulose Crystacell 77™
(Veloderm®) in the treatment of superfi cial
skin lesions
Mancini S., Gazzabin L., Menchinelli M., et al.
Use of the frequency rhythmic electrical modulation
system (FREMS) in the treatment of chronic skin 
ulcers in domiciliary assistance: two case reports
Calcara L., Veneziano G., Vitello S, Di Salvo P., et al.
Negative topic pression in home assistance
and in RSA: our experience
Lombardi A., Biancardi A., Giudice M., Sacchetti I.et al.

English

Helcos vol. 20, no 1, 2009
Effectiveness of No Sting Barrier Film for preventig skin 
damage. A systematic review
Garcia-Fernandez FP; Pancorbo P; Verdú-Soriano J.
The effectiveness of hyperoxiygenated fatty acids in the care of 
skin perilesional, the prevention of the pressure ulcers, 
vascular ulcers and diabetic foot 
Martinez-Cuervo F; Pareras E.

Spanish

Haava, no 1, 2009
www.suomenhaavanhoitoyhdistys.fi 
Toward action in prevention of diabetic foot ulcers
Jaana Rajala
Diabetic foot ulcers and their care
Helvi Hietanen
Diabetic foot ulcer demands care and apprising of 
 mutlidisciplinary team
Jaana Huuhtanen
Examination of diabetic foot
Liisa Airimo
Management of diabetic foot ulcer
Liisa Airimo
The care of diabetic foot is persistent activity
Piia Grek-Stjernberg
Amelogenin treatment for hard to heal wounds
Vuokko Maria Nummi
Wound healed despite of care?
Nina Pulkkinen
Lightning treatment in care of diabetic foot ulcer
Oili Tomminern
Care path of type 1 diabetic in Northern Karelia
Maija Pietarinen
Does a wound heal?
Juhani Arasto

Finnish

Volume 8, no 3, October 2008 
Eucomed – Advanced Wound Care Sector (AWCS). 
Positioning of advanced wound care
Hans Lundgren
A Laboratory Survey of the Antimicrobial Properties of   
Honey-Containing Dressings
Rowena Jenkins
Topical negative pressure versus  conventional treatment of 
deep sternal wound infection in cardiac surgery
Martin Šimek
Quality of Life in the Patients with Chronic Leg Ulcers 
– A Preliminary Report
Veronika Slonkova
Compression therapy for venous leg ulcers – how to get more 
value for money
Susan F. Jørgensen
Abstracts of recent  Cochrane Reviews
Sally Bell-Syer
The EWMA University Conference Model: 
Lessons learned from Lisbon
Zena Moore

Volume 9, no 1, January 2009
Wound related pain: evaluating the impact of education on 
nursing practice
Helen Hollinworth
Safety and effi cacy of a dermal substitute in the coverage of 
cancellous bone after surgical debridement for severe diabetic 
foot ulceration
Carlo Caravaggi, Adriana Barbara, Sganzaroli, Ileana Pogliaghi, 
Paola Cavaiani, Matteo Fabbi, Ferraresi Roberto
Does surgery heal venous ulcers?
Giorgio Guarnera
The CEAP classifi cation and its evolution
Pier Luigi Antignani, Claudio Allegra
The role of incompetent perforators
Olle Nelzén
Hemodynamic patterns of  venous refl ux in patients 
with leg ulcers
Hugo Partsch
Combined superfi cial and deep vein refl ux in venous ulcers: 
operative strategy
Giorgio GuarneraZena Moore

EWMA Journal  2009 vol 9 no 258



International Wound Journal, Vol. 6, Issue 1, 2009
www3.interscience.wiley.com/journal/117982033/home
Extracorporeal shock wave therapy suppresses the early 
 proinfl ammatory immune response to a severe cutaneous 
burn injury
Thomas A Davis, Alexander Stojadinovic, Khairul Anam, et al.
Silver resistance in MRSA isolated from wound and nasal 
sources in humans and animals
Jia V Loh, Steven L Percival, Emma J Woods, et al.
Maggot debridement therapy with Lucilia cuprina: a compar-
ison with conventional debridement in diabetic foot ulcers
Aaron G Paul, Nazni W Ahmad, HL Lee, Ashraff M Ariff, et al.
Haemodynamic effects of −75 mmHg negative pressure 
therapy in a porcine sternotomy wound model
Arash Mokhtari, Ronny Gustafsson, Johan Sjögren,et al.
Conservative management of ulcerated haemangioma – 
twenty years experience
Anand Pandey, Ajay Narayan Gangopadhyay, 
Shiv Prasad Sharma, Vijayendra Kumar, et al.
Intralesional administration of epidermal growth factor-based 
formulation (Heberprot-P) in chronic diabetic foot ulcer: 
 treatment up to complete wound closure
José I Fernández-Montequín, Blas Y Betancourt, 
Gisselle Leyva-Gonzalez, Ernesto L Mola, et al. 
Bacteriotherapy with Lactobacillus plantarum in burns
Maria C Peral, Miguel A Huaman Martinez, Juan C Valdez

English

The International Journal of Lower Extremity Wounds 
vol. 8, no 1, 2009
http://ijlew.sagepub.com
Change and Wound Healing 
Raj Mani
Prolonged Mechanical Noise Restores Tactile Sense in 
Diabetic Neuropathic Patients 
Rachel Cloutier, Samuel Horr, James B. Niemi, et al.
Apligraf in the Treatment of Neuropathic Diabetic Foot Ulcers 
Michael Edmonds
Review: Finding the Culprit: A Review of the Infl uences of 
Proteases on the Chronic Wound Environment 
Erin A. Rayment, Zee Upton
Giant VAC in a Patient With Extensive Necrotizing Fasciitis 
Lars Steinstraesser, Michael Sand, Hans-Ulrich Steinau
A Case Report of a Double Advancement Flap Closure 
Combined With an Ilizarov Technique for the Chronic Plantar 
Forefoot Ulceration 
Ronald Belczyk, John J. Stapleton, Thomas Zgonis
Treatment in an Outpatient Setting for a Patient With an 
Infected, Surgical Wound With Hypergranulation Tissue 
Nicole M. Stevens, Terry Shultz, Ryan L. Mizner, Meryl Gersh 

English

EWMA

Wound Repair and Regeneration, vol. 17, no 2, 2009
Venous ulcers: A reappraisal analyzing the effects of 
neuropathy, muscle involvement, and range of motion 
upon gait and calf muscle function
Michael I. Shiman, Barbara Pieper, Thomas N. Templin, 
Thomas J. Birk, Asha R. Patel, Robert S. Kirsner
Interactions between extracellular matrix and growth 
factors in wound healing
Gregory S. Schultz, Annette Wysocki
Microbial diversity in chronic open wounds
Daniel N. Frank, Annette Wysocki, et al.
Wound shape geometry measurements correlate to 
 eventual wound healing
Matthew Cardinal, David E. Eisenbud, David G. Armstrong
In vivo effect of hyperbaric oxygen on wound angiogenesis 
and epithelialization
Anna L. Sander, Dirk Henrich, Claus M. Muth, et al.
Migration of bone marrow-derived mesenchymal stem 
cells induced by tumor necrosis factor-a and its possible 
role in wound healing
Xiaobing Fu, Bing Han, Sa Cai, Yonghong Lei, et al.
Effects of negative pressure wound therapy on cellular 
energetics in fi broblasts grown in a provisional wound 
(fi brin) matrix
Amy K. McNulty, Marisa Schmidt, Teri Feeley, et al.
Negative-pressure wound therapy using gauze or open-cell 
polyurethane foam: Similar early effects on pressure 
transduction and tissue contraction in an experimental 
porcine wound model
Malin Malmsjö, Richard Ingemansson, Robin Martin, et al.
The spatio-temporal dynamics of ligament healing
Connie S. Chamberlain, Erin Crowley, Ray Vanderby
Substance P accelerates intestinal tissue regeneration 
after g-irradiation-induced damage
Mi-Hyun Kang, Do-Yeon Kim, Jae Youn Yi, Youngsook Son
S-nitrosylation of caspase-3 is the mechanism by which 
adhesion fi broblasts manifest lower apoptosis
Zhong L. Jiang, Nicole M. Fletcher, et al.
b-1 and b-2, but not a-1 and a-2, adrenoceptor blockade 
delays rat cutaneous wound healing
Bruna Romana-Souza, Jeanine S. Santos, et al.
Connexin mimetic peptides improve cell migration rates 
of human epidermal keratinocytes and dermal fi broblasts 
in vitro
Catherine S. Wright, Maurice A. M. van Steensel, et al.

English

Wund Management, vol. 3, no 2, 2009 
English abstracts are available from www.mhp-verlag.de

Lack of due intelligence in the prophylaxis of pressure ulcers 
B. Weber, H.-J. Castrup
Case study: Mobilisation program based on the kinaesthetic 
concept offered to a patient with diabetic foot syndrome 
E. Kirchner, H. Bauder-Mißbach, A. M. Eisenschink, E. Panfi l
Practice-oriented recommendation for the treatment of crit-
ical  colonised and local infected wounds using polihexanide 
J. Dissemond, V. Gerber, A. Kramer, G. Riepe, R. Strohal, 
A. Vasel-Biergans, T. Eberlein

German

Wounds (SÅR) vol. 17, no 1, 2009
www.saar.dk

Varicose veins – on an assembly line?
Jens Fonnesbech
Is Topical Negative Pressure the solution for trigeminal 
trophic syndrome ulcers? – A therapy description
Isa B. Jensen, Åse Fremmelevholm
Specialisations in home nursing erodes professionalism
Jens Fonnesbech
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Conference Calendar

8th Scientifi c Meeting of the

Diabetic Foot 
Study Group
of the EASD

25-28 September 2009

Bled, Slovenia

www.dfsg.org

For web addresses please visit www.ewma.org

Conferences Theme 2009 Days City Country

Deutscher Wundkongress (ICW) Patientenedukation, Prävention, 
 Differenzialdiagnostik, Therapiekonzepte,
Expertenstandard, Wirtschaftlichkeit

May 6-7 Bremen Germany

The Annual Meeting of GAIF May 14-15 Portugal

19th Conference of the European Wound
 Management Association (EWMA 2009)

HELP – Healing, Education, Learning and 
Preventing in Wound Care

May 20-22 Helsinki Finland

II Congresso Brasileiro De Tratamento De Feridas Feridas Que Falam, Feridas Que Calam May 27-30 Salvador Brazil

International Compression Club (ICC) 
Veneto Seminar:

Breast cancer related Lymphoedema 
– New concepts of compression therapy

Jun 12 Ponzano Italy

AWA & SAfW Annual Meeting Treatment of Wounds: Recommendationes 
for Best Practice in Wound Healing

Jun 19-20 Zürich Switzerland

Annual National Congress of 
the German Wound Healing Society (DGfW)

Lymphology and Compression Jun 25-27 Kassel Germany

5th Joint Meeting of 
The European Tissue Repair Society (ETRS) 
& The Wound Healing Society (WHS)

Aug 25-29 Limoges France

European Burns Association Congress (EBA) infection with hospital hygiene and 
pain control. 

Sep 2-5 Lausanne Switzerland

12th Annual European Pressure Ulcer Meeting 
(EPUAP)

Pressure ulcers – not just a disease of 
the  elderly – are your patients at risk?

Sep 3-5 Amsterdam The Netherlands

AIUC National Meeting Hard-to-heal skin ulcer: rule or exception? Sep 23-26 Florence Italy

Pfl egekongress – Wien 2009 Sep 24-25 Vienna Austria

8th Scientifi c Meeting of the Diabetic Foot Study 
Group (DFSG) of the EASD 

Sep 25-28 Bled Slovenia

Bi-annual national meeting of WMAOI Oct 6-7 Athlone Ireland

18th EADV Congress   Oct 7-11 Berlin Germany

III Polish Wound Management Meeting Oct 21-24 Poland

The 10 years anniversary APTFeridas Congress Oct 28-29 Porto Portugal

DSFS Annual Meeting Nov Denmark

Wounds UK Nov 9-11 Harrogate United Kingdom

AISLec Annual Congress Profi li di cura nel Wound Care Nov 12-14 Trieste Italy

2010

20th Conference of the European Wound 
 Management Association (EWMA 2010)

TBA May 26-28 Geneva Switzerland

9th Scientifi c Meeting of the Diabetic Foot Study 
Group (DFSG) of the EASD 

Sep 17-20 Stockholm Sweden

Conferences



WMAT – Activities
Our last national congress was held in Cesme, Izmir on 26-29 November 2008. 
Over 500 people from Turkey, WMAK (Kosova) and MWMA (Macedonia) participated 
in this congress. (Fig 1, Fig 2)

The 6th certifi ed course was held in Izmir on April 1- 4, 2009 with more than 100 participants 
(Fig 3). The course is certifi ed by WMAT and the Dokuz Eylul University in Izmir. 

WMAT
Wound Management 
Association of Turkey

Fig 1: Prof Dr. Ali Barutcu (Vice President of WMAT) with 
Prof. Dr. Suzana Nikolovska (Vice President of MWMA), 
Prof.Dr.Violeta Zatrigi (President of WMAK) and Dr. Shukurta Recaj 
(Secretary of WMAK)

Fig 2: Prof Dr. Ali Barutçu (Vice President of WMAT) with 
Prof. Dr. Violeta Zatrigi (President of WMAK) and 
Dr. Shukurta Recaj (Secretary of WMAK) in Cesme

Fig 3. Participants from 
the certifi ed WMAT Course

in Izmir

Organisations
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The 12th annual meeting of the Norwegian 
Wound Healing Association (NIFS) was held 
in Bodø on February 5th and 6th 2009. 
300 participants from the whole country 
attended the conference. Speakers from 
Norway and Denmark were invited.

The organizing committee had chosen 
“Wound Infections” as topic. Our under-
standing of the microbiology is changing, as 
new terms as biofi lms are emerging. Those 
changes will probably infl uence our way of 
treating chronic wounds. Nowadays, a lot of 
chronic wounds are unfortunately treated with 
antibiotics all too often. A survey presented at 
the conference showed that 57.3% of all 
patients with chronic wounds treated in 
primary health care in a Southern Norwegian 
region had received antibiotics prior to referral 
to a wound healing unit. This overuse of anti-
biotics, often representing the only therapeutic 
option taken, underlines the need to discuss 
the subject of wound infection.

The programme was divided into four sessions:
� The microbiology of chronic wounds
� Treatment of wound infections
� Prophylaxis of wound infections
� Surgical infections and wound infections 

in drug addicts

Wound Infections
Report from the Annual Meeting in Bodø, February 2009

NIFS
The Norwegian 
Wound Healing 

Association

Finn Gottrup represented EWMA as invited 
speaker, lecturing on the incidence, prophy-
laxis and treatment of surgical site infections 
(SSI). Gottrup gave a very interesting and 
 thorough presentation of this topic. He stated 
that the number of SSI still can be reduced, 
and recommended prophylactic strategies 
such as antibiotics, supplementary periopera-
tive oxygen and hygienic precautions. 

Scholarships provided by NIFS’s industrial 
sponsors were handed out before dinner. 
Hanne Kåsamoen Halvorsen received 
Smith&Nephew’s travel grant to participate in 
the 2009 EWMA conference in Helsinki. 
Mölnlycke Health Care’s scholarship went to 
Eva Christiansen. Last, but not least, the 
author of this article was surprised by receiving 
NIFS’s honorary prize for his contributions to 
wound healing in Norway.

The feedback from conference participants 
was excellent. In fact, several of those present 
declared this meeting to be the best ever 
organized by NIFS. 

The national NIFS meeting in 2010 will 
take place in Tønsberg, the topic being 
“The diffi cult wound – or diffi cult wound 
healing?”

Marcus Gürgen
Senior Consultant Surgeon

Wound Healing Unit, 
Dept. of Surgery, 

Sørlandet Sykehus HF, 
N-4400 Flekkefjord

marcus.gurgen@sshf.no
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Organisations

Bo Jørgensen and Rolf Jelnes, our invited guests from Denmark

Øystein Vatne, Førde Sykehus

Arne Langøen from Høgskolen/ Stord Haugesund

Guro Vaagbø from Haukeland Sykehus, Bergen

The exhibition

Finn Gottrup, invited speaker from Denmark, 
represented EWMA

Leif Aanderud, NIFS-leader
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AFIScep.be
Francophone Nurses’ 
Association in Stoma Therapy, 
Wound Healing and Wounds

AISLeC 
Italian Nurses’ Association 
for the Study of Cutaneous Wounds
www.aislec.it

AIUC
Italian Association for the study 
of Cutaneous Ulcers
www.aiuc.it

APTFeridas
Portuguese Association 
for the Treatment of Wounds
www.aptferidas.com

AWA
Austrian Wound Association
www.a-w-a.at

BFW
Belgian Federation of Woundcare
www.befewo.org

BWA
Bulgarian Wound Association

 

CNC
Clinical Nursing Consulting – Wondzorg
www.wondzorg.be

CSLR
Czech Wound Management Society
www.cslr.cz

CWA
Croatian Wound Association
www.kbd.hr/index.php?id=799

DGfW
German Wound Healing Society
www.dgfw.de

Danish Wound
Healing Society

DSFS
Danish Wound Healing Society
www.dsfs.org

FWCS
Finnish Wound Care Society
www.suomenhaavanhoitoyhdistys.fi 

GAIF 
Associated Group of 
Research in Wounds
www.gaif.net

Cooperating Organisations

GNEAUPP
National Advisory Group for the Study of 
Pressure Ulcers and Chronic Wounds
www.gneaupp.org

ICW
Chronic Wounds Initiative
www.ic-wunden.de

LBAA
Latvian Wound Treating  Organisation

LUF
The Leg Ulcer Forum
www.legulcerforum.org

LWMA
Lithuanian Wound 
Management Association

MASC
Maltese Association of Skin and 
Wound Care

MST
Hungarian Wound Care Society
www.euuzlet.hu/mskt/

MWMA
Macedonian Wound 
Management Association

NATVNS
National Association of Tissue Viability 
Nurses, Scotland
www.natvns.com

NIFS
Norwegian Wound Healing Association
www.nifs-saar.no

NOVW
Dutch Organisation of 
Wound Care Nurses
www.novw.org

PWMA
Polish Wound Management Association
www.ptlr.pl

ROWMA
Romanian Wound  Management 
Association
www.artmp.ro
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SAfW
Swiss Association for Wound Care
www.safw.ch
www.safw-romande.ch

SAWMA
Serbian Advanced Wound Management 
Association

SEBINKO
Hungarian Association for the 
Improvement in Care of Chronic Wounds 
and Incontinentia
www.sebinko.hu

SFFPC
The French and Francophone 
Society of Wounds and Wound Healing
www.sffpc.org

SSiS
Swedish Wound Care Nurses Association
www.sarsjukskoterskor.se

SSOOR
Slovak Association for Wound Care

SUMS
Iceland Wound Healing  Society
www.sums-is.org

SWHS 
Serbian Wound Healing Society
www.lecenjerana.com

SWHS
Swedish Wound Healing Society
www.sarlakning.se

TVS
Tissue Viability Society
www.tvs.org.uk

URuBiH
Association for Wound Management of 
Bosnia and Herzegovina

WMAOI
Wound Management  Association of 
Ireland
www.wmaoi.org

WMAK
Wound Management Association of 
Kosova

WMAS
Wound Management Association 
Slovenia 

WMAT
Wound Management  Association 
Turkey
www.yaradernegi.org 

Present your national wound management organisation 
or write a report about your organisation’s latest meeting.

ewma@ewma.org

Deadline for submitting papers for the October 2009 issue is 
1 July 2009

For more information about 
EWMA’s Cooperating Organisations 

please visit www.ewma.org

Associated Organisations

Leg Club
Lindsay Leg Club Foundation
www.legclub.org

LF
Lymphoedema Framework
www.lymphoedemaframework.org

LSN
The Lymphoedema 
Support Network
www.lymphoedema.org/lsn

Organisations
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