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The resource impact of wounds on
health-care providers in Europe

Most of the literature focuses on the resources required to manage particular

wound types, rather than the cost of wounds to health-care organisations. Until

this information is available, wound care is unlikely to be a management priority

cost; health-care systems; surgical site infection; pressure ulcers; diabetic foot ulcers; leg ulcers

ood wound care is important because
any wound is at risk of bacterial con-
tamination, which inhibits the healing
process and prevents wound closure.
Non-healing wounds impact on mor-
tality risk, patient function and quality of life. The
resource impact on health-care providers is equally
important: a substantial proportion of acute hospi-
tal beds are occupied by patients with wounds' and
in some areas most community nurse time is spent
on wound care.? Wound complications are associ-
ated with longer and more intensive treatment,
extended hospital stays, readmission and specialist
medical or surgical intervention. Despite this, the
true significance of wound care for health-care pro-
viders is poorly understood. This is important
because lack of awareness inhibits local attempts to
improve the quality of wound-care provision.

This paper reviews the evidence on the prevalence
of wounds and their treatment costs in major Euro-
pean countries. As far as we are aware, this is the
first review to do this. Its main purpose is to identify
the type of information available, rather than to cri-
tique its quality. One of its objectives is to highlight
gaps in the literature and assess the need for a new
research focus in this area. Our hypothesis is that
awareness of the importance of wound care is low
partly because the literature has focused on the epi-
demiology and treatment costs of particular wound
types, rather than on the resource impact of wounds
in organisations providing wound care.

Search methodology

A search was conducted for published literature,
with an abstract written in English, on the preva-
lence, incidence or treatment costs for any wound
type and all treatment settings in any European
country, with a focus on the UK, France, Germany,
Italy and Spain. The search used Medline (MEDL)
1996 to February 2008, updated in January 2009. It
was_supplemented with a hand search of relevant
journals. The search telated to both chronic and
acute wounds.

We looked for evidence of the resource costs of
wound care (nursing, medical and surgical time,
hospital bed days and cost of materials) to a local
health-care system or individual hospital or com-
munity health-care providers. Where this was una-
vailable, we sought evidence on the prevalence and/
or incidence of patients with a particular wound
type, and the average treatment cost per patient.

Results

Impact on health-care systems

We identified three studies that reported the preva-
lence of patients receiving wound care across all
health-care settings (hospital inpatient and outpa-
tient care, community clinics, home care and long-
term care) in a local population.

A wound care audit carried out in Hull, UK, cov-
ered both hospital and community health-care pro-
viders serving a population of approximately
590,000.® Adjusting for underreporting, the preva-
lence of patients with at least one chronic or acute
wound was 3.7 per 1000 (2199/590,000).

Of the patients, 79% were treated in community
clinics, long-term care or home care and 21% in the
acute hospital. Forty-three percent of patients had a
surgical or trauma wound, 18% had pressure ulcers
and 39% had leg or foot ulcers.

On the basis of this audit, the cost of wound care
was estimated to be £2.5-3.1 million per 100,000
population, or 2-3% of the local health-care budget
(at 2005-2006 prices). Nursing time spent on dress-
ing changes amounted to 88.5 full-time equivalents
(fte), while the wound-attributable inpatient cost
was 19,000-31,000 bed days per annum.

A similar survey carried out in Bradford and Aired-
ale, also in the UK, reported a prevalence of 3.55
patients with wounds per 1000 covered population
(1735/487,975), across all health-care settings.*
Based on this, the attributable cost of wound care in
the region at 2006-2007 prices was £9.89 million:
£2.03 million per 100,000 population or 1.44% of
the local health-care budget. Costs included £1.69
million spent on dressings, 45.4 full-time nurses
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(valued at £3.076 million) and 60-61 acute hospital
beds (valued at £5.13 million).

A study of patients with chronic wounds (unhealed
within six weeks) treated in hospital and community
settings in Uppsala, Sweden, identified 694 patients
with wounds in a population of 288,433 (a prevalence
of 2.4/1000).° These patients required the equivalent
of 57 full-time nurses for dressing changes alone.

Most patients with a wound are treated by nurses
in the community, so wound care represents an
important cost for community health-care provid-
ers. We identified only one (unpublished) study that
quantified the proportion of community nurse time
spent on wound care. This audit of wound care pro-
vided to 253 patients treated either at home or in a
community-based health centre was carried out in
Dublin in 2005.> Excluding travel time, dressing
changes required the equivalent of 5.3 fte nurses per
annum or 66% of the total available community
nurse resource.

A study carried out in Portugal between May 2004
and December 20035 in a random sample of 148 health
centres identified 1115 patients with 1421 wounds
treated at home or in a community-based clinic.® Of
the wounds, 42% were leg ulcers (median duration 12
months), 35% pressure ulcers (median duration three
months) and 23% foot ulcers, traumatic wounds and
other wounds. No estimates were given of the popu-
lation prevalence or treatment costs.

Although most patients are treated in the commu-
nity, the majority of wound-care costs arise in the
hospital sector. Information on the overall prevalence
and/or costs of wound care in the acute sector is lim-
ited, but 27-50% of acute hospital beds are likely to
be occupied on any day by patients with a wound.

A point prevalence survey carried out on one day
in April 2005 covering all hospitalised patients in a
754-bed university hospital in Paris identified 327
patients (52% of 624 evaluated inpatients) with 933
wounds.! The most common wounds were surgical
incisions (37% of patients) and grade II-IV pressure
ulcers (11%).

In the Hull audit referred to above, which was con-
ducted over two days in June 2005, 26.8% of acute
hospital inpatients (348/1297) had a wound, of
which 41% were surgical.’ In the Bradford and Aired-
ale survey, 30.7% of inpatients in three acute hospi-
tals had a wound (329/1072 occupied beds).* A study
carried out at a major university hospital in Sweden
surveyed all hospital inpatients, all patients admit-
ted to the hospital and patients attending outpatient
clinics on the day of the survey.” Of the 2172 patients
surveyed, 408 (19%) had a total of 668 wounds.

Surgical wounds

Most_surgical wounds heal by primary intention,
but any wound is at risk of bacterial contamination
and infection. Surgical-site infection (SSI) is a com-

mon source of hospital-acquired infection (HAI)
and is a major issue for hospitals because of its effect
on patient morbidity and treatment costs.

All major European countries have some form of
national or regional surveillance of surgical infec-
tion, covering a limited list of surgical procedures in
a sample of acute hospitals:®
¢ In England, the Noscomial Infection National Sur-
veillance Service (NINSS) monitors patients under-
going one of 12 surgical procedures in 118 partici-
pating hospitals
e In France, the incidence of SSI is monitored in four
inter-regional surveillance networks covering
approximately 500 hospitals
e The German Krankenhaus-Infektions-Suveillance
System (KISS) monitors wound infections nationally
in patients undergoing one of 20 surgical procedures
in 158 hospitals
e In Spain, separate surveillance programmes moni-
tor the prevalence of nosocomial infections (Estudio
de Prevalencio de las infecciones noscomiales en
Espana, EPINE) and the cumulative incidence of
noscomial infections (Programa especifico para la
vigilancia de las infecciones noscomiales de Espana,
PREVINE) among patients in public acute-care hos-
pitals nationwide.

Austria, Belgium, Finland, France, Germany, Hun-
gary, Lithuania, the Netherlands, Poland, Spain and
the UK are part of a European project (HELICS)
designed to reduce rates of nosocomial infection by
sharing surveillance data collected in accordance
with an agreed protocol. In 2004, 111,361 surgical
procedures in the participating countries gave rise
to 3365 SSIs, with a cumulative incidence of 3.02%
within 30 days.’

In England, national surveillance covering 149,745
surgical procedures performed in 1997-2003 identi-
fied 5457 surgical infections (3.6% overall).!°

Astagneau et al. reported results from the surveil-
lance network in Northern France (INCISO) for 1997-
1999. Of 38,973 surgical patients, 1344 (3.4%) devel-
oped a SSI. Mean time from operation to detection
was 10.9 days, and 42% of the infections were detect-
ed after discharge.! More recent results from the
same network recorded 3661 SSIs (2.4%) in 150,440
surgical patients in the six years 1998-2003.12

An incidence study carried out among patients
admitted to hospitals in the Emilia Romagna region
of northern Italy identified 206 surgical infections
following 6167 operations (3.3%).'?

Analysis of 130 surgical departments in German
hospitals participating in the national surveillance
programme identified 3241 SSIs following 191,114
operations performed in 1997-2004 (1.7% overall).
The median time to detection was nine days.™

The risk of SSI depends on factors including the
type of operation and the patient’s age. In the 2004
HELICS report, the incidence of SSI varied from 1.2—
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1.3% (laminectomy and cholecystectomy), to 3.7%
(coronory artery bypass grafting), to 8.8% (colon
surgery).” Moro found that SSIs were twice as com-
mon in patients aged over 64 (risk ratio 1.6; 95%
confidence interval 1.2-2.3).13

Surgical infections are associated with an increased
risk of mortality. In the French study by Astagneau
et al., the unadjusted mortality rate was significantly
higher in SSI patients than in non-SSI patients (5.8%
versus 1.3%, p=0.001) and the infection-attributable
mortality rate was 4.5%. The mortality rate ranged
from 10.7% for gastric surgery and laparotomy to
0.1% for appendectomy. Astagneau et al. estimated
that 38% of deaths in patients with SSI were attrib-
utable to the infection (95% CI 23-55%)."!

The impact on hospital costs is also important.
Surgical infections are associated with an extended
hospital stay, readmission and re-operation. In the
UK, surgical infection is estimated to add an average
11 days per episode to the inpatient length of stay,
with a range from 3.3 days to 21.0 days depending
on the procedure.®

Successive surveys of the prevalence of HAIs car-
ried out in a tertiary care hospital and a military
hospital in the Netherlands between November
2001 and May 2004 found that the most common
sources of HAI were respiratory tract infection
(22.6% of HAI cases), followed by SSIs (19.4%). The
latter was associated with a prolonged length of stay
(mean 22.9 days: 41.3 days versus 18.4 days,
p<0.001). Fifty patients required readmission for SSI
detected after discharge, resulting in 147 additional
surgical procedures and excess stays of 40 days in
ICU. The impact on the hospital of these 50 patients
was 2592 days in wards, totalling €831,016 in extra
costs (€16,620 per patient).®

A study of patients undergoing hip replacements
in 2000-2004 at a teaching hospital in Madrid record-
ed 1260 operations leading to 28 SSIs (2.2%). Matched
analysis found that the postoperative length of stay
was significantly higher (by 31 days) for patients who
developed a SSI (p<0.001). The mean attributable
cost of the SSI was €14,216 per patient.!’

Defez et al. estimated the direct additional costs
associated with HAIs in a 715-bed university hospi-
tal in Nimes, France. The additional costs of labora-
tory tests, radiology, surgery and exploratory proce-
dures amounted to €1.7m in 21 months, which is
approximately €1 million per year. Including the
costs of extended hospital stays, the total cost to the
hospital was €5.6 million for the 21 months or €3.2
million per year. The shortfall between DRG (Diag-
nosis Related Group) reimbursements and the actual
hospital costs for patients with a HAI was estimated
to be €3 million annually. Surgical site infection
accounted for 22% of the hospital costs of HAI, an
average of €5800 per patient (2001-2002 prices).'

To put this in context, in 2005-2006 7.2 million

JOURNAL OF WOUND CARE VOL 18, NO 4, APRIL 2009

RIGHTS LI M K4

management

Table |. Surgical site infection: estimated impact on an acute
hospital performing 10,000 operations annually

Central estimate Hospital impact
(annual)
Patients with surgical 3—4% of surgical 300400 patients
wound infection procedures’!'*
Attributable length of stay Il days'® 33004400 bed days
Attributable cost per episode €5800'® €1.74-2.32 million

surgical procedures were carried out in acute hospi-
tals in England,' of which approximately 5.4 mil-
lion (75%) were associated with a risk of SSI. At an
average rate of 3-4%, these operations would be
expected to give rise to 162,000-216,000 surgical
infections at a total cost of around 1.78-2.38 mil-
lion excess bed days (11 days per episode).

In France the annual incidence of SSIs has been
estimated at 140,000-210,000 (2-3% of seven mil-
lion procedures).'? On the basis of the mortality esti-
mates reported by Astagneau et al., 8000-12,000 of
these patients might die, of which 3000-4500 deaths
would be directly attributable to the infection.!!

Based on the above studies, an acute hospital per-
forming 10,000 surgical procedures annually may
have 300-400 surgical infections at a cost of 3300-
4400 excess bed-days or €1.74-2.32 million (Table 1).

Pressure ulcers

Pressure ulcers are a relatively common risk among
hospital inpatients and residents in long-term care
whose mobility is restricted. A severe ulcer may
involve damage through the skin, extending into
muscle, tendon and bone. This type of ulcer is at
risk of deep infection, which can be life-threaten-
ing. Patients at risk of pressure damage require pres-
sure-redistributing equipment and additional nurs-
ing time; a severe ulcer (EPUAP grade 3 or 4) is likely
to result in a longer hospital stay.

We did not find any studies reporting the inci-
dence of hospital-acquired pressure ulcers in Euro-
pean hospitals. Point prevalence studies are more
common, and these generally suggest that between
one in four and one in five acute hospital inpatients
has a pressure ulcer at any time.

A survey of 5947 patients in 25 acute hospitals in
the UK, Belgium, Italy, Portugal and Sweden identi-
fied 1078 patients with one or more pressure ulcers
(18.2%).%° Prevalence was similar in Belgium (21.1%)),
Sweden (23.0%) and the UK (21.9%) and was lower
than average in Italy (8.3%) and Portugal (12.5%).
Over the total sample, 31.8% of pressure ulcers were
severe (full-thickness) ulcers (EPUAP grade 3 or 4).

A national pressure ulcer prevalence study carried
out in France in 2004 covering 37,307 inpatients in >
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Table 2. Prevalenc
ulcers in Europe

e, annual incidence and cost of leg and foot

Range Total EU-27
Population with diabetes (2000) 20.2 million®*
Diabetic foot ulcers:
® Prevalence 5-7%% 1.0—1.4 million
® Incidence 2-3%%2 400,000-600,000
® Cost per episode £7700-25,200% €10,000%
@ Indicative annual cost €4-6 billion
Adult population (2008) 414 million*'
Population aged over 65 (2008) 84 million*'

Leg ulcers

® Prevalence (adults)

® Incidence (age over 6
® Cost per episode

® Indicative annual cost
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0.12-0.32%*
I.16% (venous only)*?
€2500- 10,8007

490,000—1.3 million
980,000 (venous only)
€6650

€6.5 billion (venous only)

3)

1149 hospitals (excluding teaching hospitals) record-
ed a prevalence rate of 8.9% (3314 patients), with a
mean of 1.5 ulcers per patient. Thirty-nine percent of
ulcers were EPUAP grade 3 or 4, and 52% of patients
had had their ulcer for more than one month.*

Studies in Sweden have reported prevalence rates
of 27% at a university hospital,? 23.9% (university
hospital)?® and 13.2% (general hospital).?

In Germany, prevalence of pressure ulcers among
hospital patients was reported as 24.6% (average of
1.9 ulcers per patient).? In this study 13.1% of ulcers
in hospitalised patients were grade 3 or above.

A prevalence study carried out in an university
hospital in Copenhagen, Denmark, found that
22.7% of patients had signs of pressure damage and
14.3% had a grade 1-4 pressure ulcer. For most
patients with grade 1-3 ulcers, the ulcer was not
documented in the medical or nursing notes.?

The point prevalence of pressure ulceration was
18.5% in 672 adult patients in three teaching hospi-
tals in Ireland.?¢

Most pressure ulcers identified in hospitalised
patients are hospital-acquired. European estimates
range from 80% (in an acute-care hospital in
France)” and 77% (in three teaching hospitals in
Ireland),? to 51% (survey of 21,574 inpatients in 87
German hospitals).?*

Few studies have quantified the costs associated
with pressure ulcers in European hospitals. Results
of an analysis of 838 patients admitted to hospital
with a primary diagnosis of pressure ulceration in
Florence in 2005 suggested that 64% were aged over
65 years and their mean length of stay was 13.8 days
(range 1-134). The average cost per patient episode
was £5500.7

A retrospective costing analysis carried out in one
acute hospital in Ireland calculated the total cost of
treating one patient with three grade 4 pressure
ulcers during 2002-2003. The total cost for this
patient was €119,094, which included 129 days of
inpatient treatment at a daily cost of €923.% An
audit at the same hospital identified 78 patients
with a pressure ulcer, of which 13 patients (17%)
had at least one grade 4 ulcer. If the cost of treating
these patients was similar to the one patient studied
in detail, the cost to the hospital would be more
than €1.5 million for these 13 patients alone.

The cost of treating and preventing pressure ulcer-
ation in the UK across all care settings was estimated
to be between £1.4 billion and £2.1 billion (€2.2-3.2
billion) at 2000 prices, which was approximately 3-
4% of the total health-care spend in that year.*®

In Spain, around 53,000 patients with pressure
ulcers are receiving treatment at any one time across
all care settings at an annual cost of €461 million
(2006 prices), which comprises approximately 5%
of total health-care spending.?!

The national cost in Ireland has been estimated at
€205 million (2002-2003 prices).?

Diabetic foot ulcers

Patients with diabetes are prone to foot ulceration
because of the nature of their disease. Peripheral
neuropathy and the resulting loss of sensation
render the foot susceptible to even minor trauma. A
combination of peripheral sensory neuropathy and
compromised vascular supply may result in ulcera-
tion and deep infection, leading to amputation.

The annual incidence of foot ulceration in patients
with diabetes in the US is 2-3%3* and the point
prevalence is approximately 5-7%.3

Applying these rates to the estimated diabetic
population of Europe (20.2 million [EU-27])** sug-
gests that 1.0-1.4 million patients have a foot ulcer
at any time (Table 2). The prevalence of diabetes in
Europe is expected to increase significantly in the
next 20 years. Between 2000 and 2030 the number
of individuals with type 1 or type 2 diabetes is fore-
cast to increase by 7.5 million (37%), from 20.2 mil-
lion to 27.7 million. In the same period, the preva-
lence of diabetes in the population aged 20 and
above will increase from 5.5% to 7.3%.3*

Because of the relatively high rate of serious com-
plications, treatment costs are dominated by the
costs of hospitalisation, particularly those associated
with amputation. Resource use and costs were ana-
lysed for 30 patients admitted to an acute hospital in
Ireland with a diagnosis of diabetic foot ulceration
between April 2001 and March 2002. Eight patients
(26.7%) required amputation, and two (6.7%) with a
non-healing ulcer died. The average duration of each
admission was 20.3 + 30.7 days. Net hospital expend-
iture was €704,689 or €23,500 per admission.
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Of the 166 patients admitted to a general hospital
in Spain in 2000-2001 with a diagnosis of diabetic
foot ulceration, 57% required amputation (27%
major and 73% minor amputation). The overall in-
hospital mortality rate for these patients was 5%.3¢

In a review of lower-limb amputations performed
at one hospital in Madrid between 1994 and 1996,
65% of amputations occurred in patients with diabe-
tes; the incidence of amputation was 28 times higher
in diabetics than in the non-diabetic population.?’

The Eurodiale (European Study Group on Diabetes
and the Lower Extremity) consortium has investigat-
ed resource use and associated costs for patients with
diabetic foot ulcers. Between September 2003 and
October 2004, patients presenting with a new foot
ulcer at 14 diabetic foot centres in 10 European coun-
tries were enrolled into the study. A total of 1088
patients were followed for up to 12 months. The aver-
age treatment cost per patient was €10,091 at 2005
prices. Hospitalisation (38.6%), antibiotics (11.9%),
other interventions (9.8%), amputation (8.8%) and
revascularisation (5.5%) represented the main com-
ponents of the total cost. The average cost was €7722
for patients who healed without amputation (78.8%
of the total), €20,064 for patients who remained
unhealed at 12 months (12.7%), and €25,222 for
patients who required major amputation (4.4%).*

In Sweden, long-term costs of managing patients
with a history of foot ulceration were estimated in
the mid-1990s as between $16,100 (US dollars) in
the three years following initial ulcer healing for
patients who healed without amputation and
$63,100 for patients requiring major amputation.*

Leg ulcers

Leg ulceration is a chronic and recurrent condition
most commonly caused by venous hypertension.
Unless the aetiology is corrected, recurrence is com-
mon and an ulcer may remain unhealed for years.

A systematic review of international prevalence
studies of lower-limb ulceration in the adult popula-
tion identified 22 studies.*® Eight population-based
studies with clinical validation reported prevalence
rates of open ulcers ranging from 0.12% to 1.1%.
Seven studies without clinical validation reported
prevalence rates of open ulcers ranging from 0.12%
to 0.32%. In most of the studies prevalence was
higher in women and increased with age. Applying
the most conservative of these rates to the adult
population of Europe (414 million)*' suggests that
between 490,000 and 1.3 million patients have an
open lower-limb ulcer at any one time (Table 2).

A population-based study in Spain found that the
leg ulcer prevalence in the population aged over 14
(approximately 55,000 patients) was 0.16%. Of
these, 56% were venous ulcers. The mean_age of
patients was 76 years and 81% of all leg ulcers
occurred in patients aged over 65.%
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A study carried out in one health region in Ireland
found a prevalence of leg ulcers of 0.12% in the gen-
eral population, rising to 1.2% in the population aged
over 70. The average age of patients was 75 years.*

A UK study examined the prevalence of venous
ulceration in a local population.** Prevalence was
0.03% in men and 0.05% in women. For patients
aged over 85, the rates were 0.829% in men and
0.806% in women. Fifty-five per cent of the patients
had had their current ulcer for longer than one year.

In the UK it has been estimated that 70,000-
190,000 patients with an open leg ulcer are receiv-
ing treatment at any time.* In France, a comparable
estimate puts the figure at 60,000-180,000.4

The cost impact of leg ulceration is not well docu-
mented in Europe and such estimates as do exist dif-
fer widely in their methodology. Even though most
leg ulcer patients are treated in the community,
most estimates relate to the costs of treatment in a
specialist clinic setting, so may underestimate the
true costs in routine clinical practice.

The costs of treating patients with a leg ulcer were
estimated for patients being treated in 31 specialist
wound centres across Germany.” In total, 218
patients (mean age 69.8 years, median age 71 years)
were investigated. Average cost per patient ranged
from €9900 to €10,800.

Costs to the UK NHS were estimated from resource
use collected as part of a randomised clinical trial of
patients with a venous leg ulcer treated with two
types of compression bandaging. Mean annual treat-
ment costs for patients treated with four-layer com-
pression (the gold standard) were estimated to be
€2459 (95% CI €2251-2789) at 2005-2006 UK ster-
ling prices converted to Euros at €1=£0.638.%

The annual costs of treating patients with venous
leg ulcers in Sweden and the UK were estimated to
be €1332-2585 in Sweden and €814-1994 in the UK
at 2002 prices. Costs were highest for larger ulcers
and ulcers with a long duration.*®

Assuming best practice treatment, the total cost to
the NHS of treating venous leg ulcers has been esti-
mated as £266-314 million at 2005-2006 prices.**

Data from the French national DRG database
recorded 14,762 hospital episodes in 2005 with a
primary diagnosis of lower-limb ulcer (ICD-10 code:
L97). The average cost per episode was €5744-7304
(inpatient) and €543 (outpatient). The approximate
cost of hospitalisations alone in France in 2005 was
€58 million.* The total national cost of treating
patients with a leg ulcer in France was estimated in
2002 to be €126-882 million.*

In Germany, in 2005 the average length of stay for
an inpatient with a venous leg ulcer was 15.8 days
and the total hospital cost was €1.02 billion (inpa-
tient) and €0.61 billion (outpatient): €1.63 billion
in total, excluding costs incurred in treating patients
in the community.>°
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Discussion

Any sustainable improvement in wound-care provi-
sion requires commitment from senior manage-
ment. Where the true impact of wounds on an
organisation is not visible, this commitment is like-
ly to be lacking. This review of the available evi-
dence suggests that information on the direct
resource impact of wounds on hospital or commu-
nity health-care providers in Europe is limited. Most
of the literature focuses on particular wound types,
rather than on the health-care organisations provid-
ing wound care.

Studies of wound epidemiology are of limited
value in estimating the costs of wound care to local
health-care providers because they typically consid-
er only patients with one particular type of wound.
Evidence on the total number of patients receiving
wound treatment in a local population is limited.

Two population-based studies in the UK reported
point prevalence rates of 3.70 and 3.55 patients per
1000 covered population with at least one wound
under treatment.*>* Most of these patients (70-80%)
were being treated by nurses in the community.

A similar study, undertaken in Sweden, found a
point prevalence of patients with a chronic wound
of 2.4 per 1000 population.®

Evidence of the prevalence of wounds among
inpatients in European hospitals is also limited, and
the range of estimates is wide: from 27% (in one UK
hospital)® to 52% (in a Parisian hospital).! The high-
er estimates are consistent with evidence from a
national survey of hospitals in Western Australia
(mean prevalence 49% in 85 public hospitals).*!

The only study to estimate the proportion of com-
munity nurse time spent on wound care is an
unpublished study of community nurse resource
use in Dublin.?

Two UK studies** have provided estimates of the
annual cost of wound care to local health-care pro-
viders based on information about dressing costs,
frequency of dressing changes and nurse time per
dressing change. However, we did not find any stud-
ies that have carried out a detailed, prospective cost-
ing of local wound-care provision.

A number of studies report the prevalence of pres-
sure ulcers among hospital inpatients. Most studies
of European hospitals suggest that 20-25% of inpa-
tients have a pressure ulcer at any one time, although
the range of estimates is wide.?’ Several studies sug-
gest that most pressure ulcers in hospitalised patients
are hospital acquired (estimates range from 51%? to
80%.% However, we did not find any studies of the
incidence of pressure ulceration, which may be
regarded as a better measure of patient risk, or of the
annual number of patients treated, which is a better
reflection of the potential costs.

Evidence of the costs of pressure ulcer treatment
is very limited. We identified one study that carried

out a detailed costing of patients admitted to a hos-
pital in Florence, Italy, with a primary diagnosis of
pressure ulceration,® and one study that reported a
costing of a patient with several severe pressure
ulcers.” No studies estimated the total annual cost
of pressure ulcer treatment to an individual hospital
or community health-care provider.

All major European countries operate a form of
regional or national surveillance of surgical wound
infection designed to record the incidence of infec-
tion for a range of surgical procedures. National
rates range from 1.7% to 3.6%,'>'* although it is
difficult to make comparisons because of differenc-
es in the procedures included and the periods cov-
ered by the surveillance. However, national esti-
mates of the incidence of surgical infection are of
limited value in understanding the costs to a par-
ticular hospital. National surveillance does not
involve all hospitals or all surgical procedures, and
the incidence of surgical infection is still not rou-
tinely recorded. The impact of wound infection on
patient morbidity, extended length of hospital stay,
readmission and re-operation is well understood,
but in the absence of hospital-level data on the
number of infections, it is difficult to estimate the
true resource impact.

More research needs to be done in individual hos-
pitals or by community health-care providers to
identify the number of patients with wounds under
treatment, the number of avoidable wounds or
wound complications, and the annual resource costs
of wound care to the organisation. This type of base-
line audit highlights the opportunities for improve-
ment and lays a foundation on which outcomes of
specific interventions can be evaluated.

Limitations

Only articles with an abstract in English were
included. In view of the European perspective, this
may mean we have missed important sources. Since
our main purpose was to identify the types of infor-
mation available, rather than attempting an exhaus-
tive summary of the results, we have not undertaken
a critical review of the quality of published studies.

Conclusion

Wounds are a major source of morbidity to patients
and a major cost to hospital and community health-
care providers. The true extent of this cost is not
recognised because local evidence is lacking. As a
consequence, the vital importance of good wound
care may be underestimated.

Improving the evidence base at an organisational
level should be a priority. There are opportunties
here for collaboration between wound-care profes-
sionals to facilitate local studies (using standard
methods and data-collection instruments) which
could be compared internationally. m
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