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P
ressure ulcers (PUs) are a problem in all 
healthcare settings and are defined as 
localised damage to the skin and/or 
underlying tissue, as a result of pressure or 
pressure in combination with shear.1 The 

prevalence of PU ranges from 0–72.5% within different 
clinical settings.2–5 A recent systematic review reported 
a European median PU prevalence rate of 10.8% among 
hospitalised patients (standard deviation (SD): 7%; 
range: 4.6–27.2%).6

PUs are often difficult to heal, painful and impact 

negatively on the individual’s quality of life.7 The cost 
implications of PU treatment are considerable, 
compounding the challenges of providing cost-effective, 
efficient health service delivery.8–10 In a systematic 
review, the cost of PU treatment per patient per day was 
estimated to range between €1.71 and €470.49 across 
all settings.11 Meanwhile, in Ireland, it has been 
estimated that PU management costs €250 million per 
annum across all care settings.10 The total cost of PU 
care in the UK is greater again, where it has been 
reported as costing £1.4–£2.1 billion, which accounts 
for 4% of total NHS expenditure.12 

Furthermore, in the US, Allison et al.13 reported that 
although hospital stays principally for PUs were longer 
than hospital stays with a secondary diagnosis of PUs 
and those with no PU diagnosis, the average cost per 
day ($1200) was lower—nearly $400 less than secondary 
PU hospital stays ($1600 per day) and $800 less than 
hospitals stays for all other conditions ($2000 per day).

Economic evaluations compare the cost and effects of 
alternative interventions or programmes, and aim to 
help decision-makers to identify the most cost-effective 
interventions for a particular group of patients.14 It is 
common to restrict the focus of the analysis by including 
the use of healthcare resource within a defined period of 
time (for example, while admitted at hospital). When the 
health effects of the programmes are similar, 
cost‑minimisation analysis compares the resource use 
and cost of the interventions. Costs are usually 
determined through measures of resource use multiplied 
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Costing pressure ulcer care in an Irish 
acute care setting: a feasibility study

Objective: To test the feasibility of using a standardised data 
collection tool to estimate the cost of stage 2–4 pressure ulcer (PU) 
care within an acute care setting.
Method: Data on resource use and cost were obtained through a 
retrospective survey of nursing and medical notes collecting cost 
data for individual patients who received care for stage 2–4 PUs.
Results: Data for 20 patients (12 male/8 female) were analysed. The 
average patient age was 69 years (range: 37–95 years). Of this 
sample, seven patients had hospital-acquired PUs (HAPUs) and 
14 patients had community-acquired PUs (CAPU) (one patient had 
both—in different anatomical areas). Over half of the total sample 
(55%; n=11) had a stage 2 PU. The average length of stay was 31.8 
days (range: 5–119 days). Most of the patients (70%; n=14) had a 
CAPU. The average cost per patient with PU care was €878 (range: 

€39–2393). The mean cost for patients with a HAPU was €866 (SD: 
€1313) versus €911 (SD: €567) for patients with a CAPU. The majority 
of the cost related to equipment and staff time for treatment.
Conclusion: Overall, the application of the standardised data 
collection tool to obtain cost data from retrospective inspection of 
nursing and medical notes is feasible. The cost of PU care in this 
sample was high, indicating that these wounds may impose a 
substantial burden on health systems. The costs varied greatly 
between patients in the sample, reflecting the complexity of PU care. 
Furthermore, given that costs increased with the higher PU stages, 
there is a potential to reduce costs by preventing the development of 
higher stage PUs. Larger-scale studies are required to understand 
the cost variation and full economic impact of PU care.
Declaration of interest: The authors have no conflicts of interest.
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by relevant unit costs. This requires a careful measurement 
of the actual resources used in the programme. Such 
measurement can be based on direct observation or 
through inspection of records of actual resource use. 

Several studies have provided insight into the 
economic burden of PUs for society, patients, health 
services and insurers. These studies have been conducted 
across several settings and countries, using different 
approaches and methods, with the quality of reporting 
varying widely.10–12 To date, no studies within the Irish 
health service have explored the cost of managing PUs 
of all stages and the exact economic impact of PUs 
remains largely unknown. Given the significant 
prevalence and incidence of PUs, it is important to 
obtain greater insight into the economic impact. The 
aim of this study was to test the feasibility of using a 
standardised data collection tool to estimate the cost of 
stage 2–4 PU care within an acute care setting.

Method
A retrospective survey design was employed to obtain 
data on resource use and unit costs to test the feasibility 
of using a standardised data collection tool to estimate 
the cost of PU care. This involved collecting relevant 
data on the care of patients with stage 2–4 PUs from the 
nursing and medical (paper-based) notes of 20 
participants admitted to an acute Irish hospital from 
February to July 2017. The hospital had 634 beds, 
providing child health, adult, psychiatric and age-
related healthcare on one site. The PU rate at the time 
of the study was 24%. The data were collected by one of 
the authors and the tissue viability nurse reviewed it for 
accuracy. The tissue viability nurses kept a record of 
patients who had developed stage 2–4 PUs in the 
preceding five months before the data collection began, 
and these patients formed the basis of the sample.

The choice of data to collect was guided by an 
international consensus document.15

The data collection tool was developed based on 
literature and expert opinion8–10 and included three 
parts. The first addressed demographic characteristics of 
the patients such as age, sex, length of stay and mobility 
status. The second part included the European Pressure 
Ulcer Advisory Panel (EPUAP) PU classification system, 
a six-stage system to classify PUs. The stages are:16

1.	Nonblanchable erythema: stage 1
2.	Partial-thickness skin loss: stage 2
3.	Full-thickness skin loss: stage 3
4.	Full-thickness tissue loss: stage 4
5.	Depth unknown: unstageable
6.	Suspected deep tissue injury: depth unknown.

The third part of the data collection tool included 
cost items. These items (n=81) were categorised into 
four main cost topics (which were selected by the health 
economist):
1.	Equipment (heel boots, pressure relieving mattresses)
2.	Materials (creams, dressings, drugs)
3.	Tests
4.	Nurse time (repositioning). 

The unit cost of each item/service was obtained from 
the hospital’s procurement department. The cost per 
patient was calculated as the accumulated sum of the 
actual use of resources multiplied by the unit cost. Cost 
of nurse time was calculated based on the monthly 
gross salary of an experienced ward nurse and divided 
by the number of effective working hours in a month 
(i.e., excluding time related to leave, sickness and other 
absence, and non-patient-related tasks).

All data were analysed using the statistical software 
package, Statistical Analysis System (SAS) version 9.2. 
Frequency, percentage, mean and SD were calculated for 
evaluations of the data. As it was part of a clinical/
economic audit and the patients could not be identified 
in the data material, no formal consent of patients was 
required. Permission to undertake the research was 
obtained from the hospital governance committee. 

Data collection tool
The tool included the following items:

	● Equipment (mattress type, peripherally inserted 
central catheter (PICC line), heel boots, cushion)

	● Tests (swab, bloods, magnetic resonance imaging 
(MRI), biopsy, X-ray, ankle–brachial pressure index 
(ABPI), toe pressures)

Table 1. Demographic characteristics of patients

Descriptive characteristics n %

Sex

Female 8 40.0

Male 12 60.0

Primary diagnosis

Respiratory tract infection 2 10

Urinary tract infection 2 10

Lower limb fracture 4 20

Neurological 1 5

Psychiatric 1 5

Pressure ulcer deterioration 2 10

Sepsis 6 30

Gastrointestinal 2 10

Age: Mean: 68.95 years; standard deviation (SD): 15.7 years; 
range: 37–95 years

Table 2. Stages of pressure ulcers

Pressure ulcer stage n %

Stage 2 11 55.0

Stage 3 2 10.0

Stage 4 7 35.0
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	● Intervention (repositioning, number of staff, 
debridement, dressings, negative wound pressure 
therapy (NPWT), ointments, medication, supplements 
and staff treating PU specifically).

Results
Demographic data 
The sample population comprised 20 patients. The 
demographic characteristics of patients are summarised 
in Table 1. The age of patients varied from 37–95 years 
old, with a mean age of 69 years (SD: 16 years). In 
relation to sex, 60% (n=12) were female and 40% (n=8) 
were male. Of the patients, six (30%) had a primary 
diagnosis of sepsis (Table 1). Most of the patients (70%; 
n=14) had a community-acquired PU. Over half of the 
total sample (55%; n=11) had a stage 2 PU (Table 2).

Cost results 
The findings on the direct costs of PU treatment showed 
that the total cost of treatment for the 20 patients was 
€17,550. The mean cost per PU was €878 (SD: €193 
range: €39–2393) per patient. The mean length of stay 
was 31.8 days (SD: 6.7 days; range: 5–119; mode: 7.0; 
median: 20.0) (Table 3).

Costs increased as the severity of the PU increased 
(i.e., stage 2 versus stages 3 and 4). The average cost per 
patient was €2199 (11 patients) for stage 2 PUs, €4532 
(two patients) for stage 3 PUs and €1196 (seven patients) 
for stage 4 PUs. Equipment such as a mattress and heel 

boots accounted for the majority of treatment costs 
(51%), followed by staff for the specific treatment of 
stage 2 PUs (42.2%). Staff for the specific treatment of 
stage 3 and 4 PUs accounted for slightly less than half 
of the treatment cost (49.7% and 42.1%, respectively), 
followed by equipment (47.7% and 38.7%, respectively) 
(Table 3).

No statistically significant relationship could be 
found between the cost and patient characteristics. 

Discussion
This study set out to test the feasibility of using a 
standardised data collection tool to estimate the cost of 
PU care. The developed tool, which focused on four 
main resource components (equipment, materials, tests 
and nurse time) provided a structured method to 
obtain data on resource use from nursing and medical 
records. The costs of PU treatment ranged from €39 to 
€2393 per patient. The average cost related to PU 
treatment for patients with stage 2 PUs was €2199, 
€4532 for patients with stage 3 PUs and €1196 for 
patients with stage 4 PUs. Demarré et al.9 investigated 
the cost of PU treatment and prevention in Belgium, 
and determined that the treatment cost ranged between 
€2.34 and €77.36. Schuurman et al.17 studied 250 
patients and calculated the average daily cost per 
patient at €37. In addition, Dealey et al.18 estimated the 
treatment costs of PUs from £1214 (stage 1) to £14,108 
(stage 4) in the UK. In Ireland, Gethin et al.10 determined 

Table 3. Treatment direct cost per patient (2018; euros)

Cost items Stage 2
n=11

Stage 3
n=2

Stage 4 
n=7

Mean cost % Mean cost % Mean cost %

Equipment (e.g., mattress,  
heel boots)

1124.18 51.0 2151.5 47.7 458.8 38.7

Tests (i.e., swab, bloods, MRI, 
biopsy, X-ray, ABPI, toe pressures)

48 2.1 – – 118 9.8

Repositioning 49.63 2.2 52 1.1 47.33 3.9

Dressings 35.55 1.6 64.63 1.4 24.53 2.0

Ointments 7.64 0.3 7.32 0.1 8.54 0.7

Medication (i.e.,antibiotics, 
analgesics, other medication used 
just for treating pressure ulcers (PUs))

13.5 0.6 – – 13.5 1.1

Supplements – – – – 21.29 1.7

Treating staff for PU specifically 920.48 42.2 2256.49 49.7 503.80 42.1

Average cost per patient 2198.98 4531.94 1195.79

The total cost of care (n=20): €17,550

Mean cost per patient: €877.5; standard deviation: €193.3 (minimum: €38.5; maximum: €2392.8)

Mean length of stay: 31.8 days; standard deviation: 6.7 days (minimum: 5 days; maximum: 119 days; mode: 7.0 days; median: 20.0 days)

ABPI—ankle–brachial pressure index; MRI—magnetic resonance imaging; %—the share of each cost item in the total cost of PU treatment for each stage
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the mean cost of management of PUs across all care 
settings at €480,000 per patient per annum 
(n=519 patients). This discrepancy in costs within the 
literature and in this study may be associated with the 
variations in the used methods, costing perspectives, 
study setting (hospitals or nursing homes), country of 
the study, treatment methods, hospital policies, drugs 
and nursing costs. Furthermore, estimating the total 
cost of a PU in isolation will always be complex, given 
that the majority of patients studied will have at least 
a dual diagnosis, for which the costs of care are  
difficult to delineate from those directly attributable to 
PU treatment. 

According to the literature, the majority of the cost 
attributable to PU care relates to nursing interventions 
for the treatment of PUs.9,12,17,19 In this study,  
the majority of the cost involved in PU treatment 
related to the use of equipment and staff for treating 
PUs specifically. 

In the current study, the majority of the participants 
had a stage 2 PU; however, an increasing PU stage was 
associated with increased costs. The costs of stage 4 PUs 
and related complications may be extremely high.20 In 
contrast, according to the present research, the costs of 
stage 3 PUs were high. This difference in these findings 
may be related to the design of the study. It must be 
noted that almost half of the cost associated with 
stage 3 PUs in this study was attributable to equipment 
procurement. The cost of equipment in the stage 4 PU 
cohort was substantially less. Only new equipment 
ordered during the patient’s time in hospital was 
calculated as cost in this study. This discrepancy may be 
explained by the chronic nature of PUs, meaning 
patients with stage 4 PUs may have already had 
previously acquired equipment, the cost of which was 
not captured by this study.

Retrospective studies may suggest less effort in 
analysing large amounts of data. However, retrospective 
data collection is limited by the accuracy and 
comprehensiveness of previously recorded data.21 If the 
review of medical and nursing records cannot be 
captured effectively, it may cause the study to miss 
variables of interest and fail to adequately reflect specific 
interventions within the retrospective cohort.21 In this 
study, data collection was challenging. It was difficult 
to collect the necessary costs, as current inpatient charts 
were inconsistent and often absent. These findings 
further support the idea of prospectively designed 
studies, which require significant financial input but 

collect more valid and reliable data. Ideally, future 
studies should address the complexity of gathering 
health economic data and ensure that a robust data 
collection process is planned and executed.

Limitations
The generalisability of these results is subject to certain 
limitations. For instance, costs not assessed in this study 
include the costs associated with PU prevention; and 
costs avoided by PU prevention and indirect societal 
costs associated with PUs such as lost productivity.

Data collection proved difficult for this project, which 
questions the feasibility of a retrospective cost analysis 
of this kind. Firstly, obtaining accurate details regarding 
the unit cost of products, for instance the cost of each 
piece of pressure-relieving equipment, was met with 
resistance from hospital procurement departments due 
to concerns about sharing supplier prices. Unit costs 
had to be requested individually and often took weeks 
to be sent back, frequently with several omissions. 
Secondly, the level of detail documented in medical 
charts was highly variable, with some staff  
documenting exact quantities of materials used and 
others estimating or providing no such details regarding 
quantity of products used. This meant that despite the 
use of the cost analysis tool, the accuracy of the results 
cannot be determined. 

Conclusion
The present study was designed as a feasibility study of 
using a standardised data collection tool to estimate the 
cost of PU care. It demonstrated that relevant data on 
resource use can be obtained through systematic 
inspection of nursing and medical records. Overall, the 
cost of treating PUs in this sample was high, highlighting 
the considerable economic burden of PUs on health 
systems. The cost of managing PUs varied greatly 
between patients, indicating the complexity of PU care 
and economic analysis but also the potential to reduce 
costs by preventing development of a higher PU stage. 
The data collection proved difficult due to lack of  
detail and inconsistency in documentation in patient 
charts and difficulty accessing unit costs. To provide a 
more exact cost analysis of PU care, a larger prospective 
study could be conducted using the proposed  
data collection tool. Recognising the significant costs of 
the problem for both patients and the health and social 
care system will encourage greater involvement of all 
health professionals. JWC

Reflective questions

	● Why is it important to present financial input for pressure ulcers (PUs)?
	● How can a standardised data collection tool be used for estimating the  

cost of PU care?
	● What are the challenges for estimating the cost of PU care?
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