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a b s t r a c t 

Background: Pressure injuries are a leading hospital adverse event, yet they are mostly preventable. Un- 

derstanding their financial costs will help to appreciate the burden they place on the health system and 

assist in better planning and management of health expenditures to prevent pressure injuries. 

Objective: To estimate the cost of pressure injuries in Australian public hospitals in 2020 demonstrating 

its economic burden in a well–resourced health system. 

Methods: A cost of illness study with a 12-month time horizon was conducted. Resource use for the treat- 

ment of pressure injuries and productivity loss due to pressure injuries were derived using a bottom-up 

approach. Parameters of the cost estimates were obtained from secondary sources and literature synthe- 

ses. A simulation with 10,0 0 0 draws was used to generate statistical properties of the cost estimates. 

Results: Based on a prevalence of 12.9%, the total cost of pressure injuries in Australian public hospitals 

was $9.11 billion [95% confidence intervals: 9.02, 9.21]. The two largest shares of costs were accounted 

for by the opportunity cost of excess length of stay of $3.60 billion [3.52, 3.68] and treatment costs 

of $3.59 billion [3.57, 3.60]. Productivity loss associated with pressure injuries amounts to $493 million 

[482, 504]. Hospital-acquired pressure injuries account for a total of $5.50 billion [5.44, 5.56], whereas 

pressure injuries present on admissions costed $3.71 billion [3.70, 3.72]. In terms of severity, Stage 2 

pressure injuries contributed the most to total treatment costs, total excessive length of stay, and total 

loss of healthy life years. Australian society is willing to pay $1.43 billion [1.40, 1.45] to save 6,701 [6,595; 

6,807] healthy life years lost by pressure injury. 

Conclusions: Reducing preventable pressure injuries and stopping the progression of Stage 1 pressure in- 

juries will likely result in an immense cost-saving for Australia and will likely have similar benefits for 

other countries with comparable profiles. 

Tweetable abstract : Australian public hospital study provides comprehensive analysis of the cost of pres- 

sure injury, including estimates of direct and indirect medical costs, and indirect non-medical costs - such 

as productivity and quality of life. 

© 2022 The Author(s). Published by Elsevier Ltd. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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What is already known 

• Pressure injuries are a potentially preventable adverse event

that occurs in about 13% of overnight hospitalised patients. 

• Pressure injuries have adverse consequences for patients, their

families and the health system. 

• Costs for treating pressure injuries are consistently estimated to

be larger than costs for prevention. 
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What this paper adds 

• The total cost of pressure injuries in Australian public hospi-

tals in 2020 was approximately $9.11 billion per year, of which

treatment cost was $3.59 billion. 

• Hospital-acquired pressure injuries account for over half of total

costs, with a total of $5.50 billion per year. 

• Stage 2 pressure injuries contributed the most to total treat-

ment costs, excessive length of stay, and loss of healthy life

years. 

• Reducing hospital-acquired pressure injuries by 50% would re-

sult in saving hospitals $1.10 billion in treatment costs. 
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. Introduction 

Pressure injuries, also referred to as pressure ulcers, are one

f the most common complications in many hospitals world-wide

 Rodgers et al., 2020 ; Padula and Delarmente, 2019 ; Slawomirski

t al., 2017 ). Hospital-acquired pressure injuries are an impor-

ant indicator of the quality of care in hospitals ( Michel et al.,

009 ; Fernando-Canavan et al., 2021 ). Prevention, early diagno-

is, and treatment of pressure injuries is, therefore, a global pri-

rity, formalised in international and national safety and qual-

ty health service standards ( Australian Commission on Safety and

uality in Health Care 2017 ; Agency for Healthcare Research and

uality 2014 ; Power et al., 2012 ). Despite effort s to reduce this

dverse health outcome, their prevalence remains high at 12.9%

f all overnight hospital admissions ( Rodgers et al., 2020 ). Pres-

ure injuries are also associated with poor patient outcomes such

s reduced quality of life due to pain and psychological distress

 Gorecki et al., 2009 ; Kim et al., 2019 ), as well as excess hospital

ength of stay ( Graves and Zheng, 2014 ; Hauck et al., 2017 ). 

Pressure injuries are costly. Almost a decade ago, Nguyen et al.

guyen et al. (2015) estimated pressure injuries costs in Australian

ublic hospitals revealed that pressure injuries incurred $983 mil-

ion in treatment costs, and $820 million in costs associated with

xcess length of stay. In the United States, Padula and Delarmente

adula and Delarmente (2019) estimated cost of hospital-acquired

ressure injury in 2016 was $US26.8 billion; 59% of the costs were

ttributed to more severe pressure injuries of Stages 3 and 4. They

oncluded that prevention and early intervention effort s had the

reatest effect on lowering costs. In the United Kingdom, the treat-

ent costs of pressure injuries ranged from £1.4 billion to £2.1 bil-

ion in 20 0 0 ( Bennett et al., 2004 ). Recent Organisation for Eco-

omic Co-operation and Development data showed that 15% of

ospital expenditure was spent on treating safety failures with

ressure injuries was the most burdensome ( Slawomirski et al.,

017 ). 

Demarré et al. (2015) conducted a systematic review of pres-

ure injury costs and found that national treatment costs of pres-

ure injuries varied from €338.86 million to €2.59 billion in 2002.

hey also found that only two out of 17 reviewed studies in-

luded indirect costs and concluded that the costs to treat se-

ere pressure injuries was higher than prevention. We updated

he literature search from Demarré et al. (2015) and found no ad-

itional studies that estimated the indirect non-medical costs of

ressure injuries, such as costs associated with productivity and

uality of life loss, which are commonly used in health economics

 Annemans, 2008 ). The inclusion of indirect non-medical costs rep-

esents a comprehensive approach to health economic evaluations

nd reflects the societal impact of pressure injuries. These indirect

osts may account for a large proportion of total costs, and their

mission may reflect significant inaccuracies in the societal cost,

nd ultimately leading to suboptimal decision making ( Krol et al.,

011 ). Further, there are no previous study estimates that cost both

ospital-acquired pressure injuries and those present on hospital

dmission. Hospital-acquired pressure injuries refer to pressure in-

uries that occur during an inpatient hospital stay ( Rondinelli et al.,

018 ), while pressure injuries on admission refer to pressure in-

uries that are acquired in the community and are present when

atients present to the hospitals ( Rodgers et al., 2020 ). 

This study aims to estimate the cost of pressure injury for Aus-

ralia using the latest available data and including the costs of pro-

uctivity loss and reduction in quality of life associated with pres-

ure injuries. We also estimate hospital costs associated with both

ospital-acquired pressure injuries and pressure injuries present

n admission. 

. Methods 

In this cost of illness study, we applied a bottom-up approach

estimate total costs from the lowest level of detailed quantities
nd aggregate up) to estimate the cost of pressure injury using a

2-month time horizon. Pressure injury cost was estimated using

020 data of overnight separations across Australian states and ter-

itories, including prevalence rates and other parameters synthe-

ised from the literature. We classified pressure injury costs into

wo groups: direct and indirect costs. In this study, direct costs

ncluded treatment cost (direct medical costs), and indirect costs

nclude the opportunity cost of increased length of stay (indirect

edical costs), and costs associated with quality of life loss and

roductivity loss (indirect non-medical costs). These components

f pressure injury costs were estimated as follows: 

(1) Treatment costs (which are direct medical costs) were es-

timated using pressure injury treatment cost per separa-

tion in each of the four pressure injury categories in the

United Kingdom reported by Dealey et al. Dealey et al.

(2012) , who tallied resources required to treat pressure in-

jury in each stage by the treatment protocol ( European Pres-

sure Ulcer Advisory Panel 2019 ), and multiplied their respec-

tive prices to estimate the pressure injury treatment costs

for Australia. Since both Australia and the UK follow the

same international guidelines for pressure injury treatments

( European Pressure Ulcer Advisory Panel 2019 ; Queensland

Health 2021 ), it is reasonable to assume that the resources

required for pressure injury treatment in both countries

were similar. A previous pressure injury cost study in Aus-

tralia also applied the unit cost of pressure injury treatment

in the United Kingdom ( Nguyen et al., 2015 ). We updated

the unit cost of pressure injury treatment in Australia from

Nguyen et al. ( Nguyen et al., 2015 ) using the Australian con-

sumer price index Australian Bureau of Statistics, Consumer

Price Index (2020) . Total treatment costs were estimated by

multiplying the unit cost with the number of pressure injury

separations in each pressure injury stage. The number of

pressure injury separations by stage was, in turn, estimated

by multiplying the overnight separations in 2019–2020 pe-

riod ( Australian Institute of Health and Welfare 2020 ), the

prevalence rate of pressure injury ( Li et al., 2020 ), and the

proportion of each pressure injury by stage ( Rodgers et al.,

2020 ). 

(2) Excess length of stay due to pressure injury (indirect med-

ical costs) represents an opportunity cost to hospitals as

these excess bed-days could be used to admit other patients.

This study calculated excess length of stay associated with

each pressure injury separation by Fernando-Canavan et al.

Fernando-Canavan et al. (2021) and the average daily cost of

overnight separations ( Independent Hospital Pricing Author-

ity 2020 ) to estimate the opportunity cost of each pressure

injury separation. The total opportunity cost was estimated

by multiplying the opportunity cost of each separation with

the number of pressure injury separations. 

(3) Adverse effects of pressure injury (indirect non-medical

costs) include premature deaths or reduced quality of life

due to pain and suffering. Hauck et al. (2017) estimated the

number of healthy years lost due to premature deaths and

reduced quality of life by hospital safety incidents, includ-

ing pressure injuries. We used the rate of healthy years lost

by pressure injury ( Hauck et al., 2017 ) and the 2020 Aus-

tralian population to estimate the total number of healthy

years lost by pressure injury in Australia. The cost of quality

of life loss was then estimated by multiplying the total num-

ber of healthy years lost and the value of a statistical life

year in Australia ( Office of Best Practice Regulation 2019 ). 

(4) Excess length of stay resulting from pressure injury also in-

curred costs associated with absenteeism and reduced work

hours (indirect non-medical costs) for patients, which is re-

ferred to as productivity loss cost. We estimated the produc-

tivity loss cost by multiplying the total excess length of stay
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Table 1 

Variable description and cost estimation. 

Variables/parameters Descriptions Sources 

A Number of overnight separations Observed data Australian Institute of Health and Welfare 

(2020 b) 

B Population Observed data Australian Bureau of Statistics (2021 b) 

C Pressure injury prevalence rate Means 12.9%, 95%CI: [9.5%,16.8%] 

Beta distribution 

Rodgers et al. (2020) 

D Hospital-acquired pressure injury prevalence 

rate 

7.9% [5.7%, 10.3%] 

Beta distribution 

Rodgers et al. (2020) 

E The proportion of pressure injury stages 44.8%, 42.1%, 5.2% & 6.9% for stages 1,2,3,4, 

respectively. 

Uniform distribution 

Rodgers et al. (2020) 

F Cost per separation $3028, $11,409, $19,231, $24,771 for stage 

1,2,3,4, respectively. 

Uniform distribution 

Nguyen et al. (2015) 

Australian Bureau of Statistics, Consumer 

Price Index (2020) 

G Excess length of stay 3.9 days [2.81,4.99] 

Gamma distribution 

Fernando-Canavan et al. (2021) 

H Healthy life-years loss 26 years/100,000 population [24.7, 27.3] 

Gamma distribution 

Hauck et al. (2017) 

I The statistical value of a life year $213,000 

Uniform distribution 

Office of Best Practice Regulation (2019) 

K Average overnight hospital costs $2347 

Uniform distribution 

Independent Hospital Pricing Authority (2020) 

L Proportion of employment in the population 62.8% 

Uniform distribution 

Australian Bureau of Statistics (2021 a) 

M Average wage earning $1280.3/week 

Uniform distribution 

Australian Bureau of Statistics (2020) 

N Recuperation rate 2 

Uniform distribution. 

Nghiem et al. (2021) 

O Treatment costs A × C × E × F 

P Opportunity costs (excess length of stay) A × C × E × G × K 

Q Quality of life loss costs B × H × I 

R Productivity loss costs A × C × E × G × L × M × N 

Total pressure injury costs O + P + Q + R 

Note: Parameters of Gamma and Beta distributions are generated from means and 95% CI collected from the literature. Uniform distributions are drawn within 10% of the 

means for variables that are less likely to vary substantially. Costs of hospital-acquired pressure injuries are estimated similarly using the hospital-acquired pressure injuries 

prevalence rate. Pressure injuries on admission costs are the difference between pressure injury costs and hospital-acquired pressure injuries costs. Due to the lack of 

prevalence rate of pressure injuries on admission, they are estimated as the difference between the prevalence rate of pressure injury and that of hospital-acquired pressure 

injuries. 
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f  
( Fernando-Canavan et al., 2021 ) plus a recuperation period

of the same length ( Nghiem et al., 2021 ) with the average

weekly earnings ( Australian Bureau of Statistics 2020 ) and

the proportion of people employed in Australia ( Australian

Bureau of Statistics 2021 a; Australian Bureau of Statistics

2021 b). 

The total pressure injury cost was the sum of all four cost

omponents. Costs of hospital-acquired pressure injuries were esti-

ated based on their prevalence ( Rodgers et al., 2020 ). Due to the

ack of specific prevalence data for pressure injuries on admission,

t was estimated as the difference between the prevalence of pres-

ure injuries and that of hospital-acquired pressure injuries. There-

ore, the estimated costs of pressure injuries on admissions only

epresented their hospital costs because the pre-hospitalisation pe-

iod was not observed. Statistical properties (e.g., means and con-

dence intervals) of cost estimates were generated using a Monte

arlo simulation with 10,0 0 0 draws. Gamma distributions were

sed to simulate skewed outcomes such as added length of hos-

ital stays and healthy life year loss, Beta distributions were used

o simulate prevalence rates, and uniform distributions were used

o simulate parameters that are less likely to vary, including the

nit cost of pressure injury treatment, employment to population

atio, average earning and statistical value of a life year ( Table 1 ). 

Each cost component was estimated using the product of the

verage cost per separation and the number of separations. The

umber of separations is estimated by multiplying the prevalence

ate with the population at risk of pressure injury. We assume

hat overnight separations are the population at risk of pressure

njury because it is less likely that same-day hospital admissions

ill develop a hospital-acquired pressure injury. Detailed estima-
ion methods for each cost component are presented below. The

stimation of pressure injury costs in this study was conducted us-

ng R version 4.02 ( R Core Team 2020 ). 

.1. Treatment costs 

The unit cost of pressure injury treatment for each stage was

pdated from Nguyen et al. (2015) using the consumer price index

f Australia between 2013 and 2019 ( Australian Bureau of Statistics,

onsumer Price Index 2020 ). The number of pressure injury sepa-

ations for each stage was estimated using total overnight separa-

ions ( Australian Institute of Health and Welfare 2020 b), pressure

njury prevalence rates ( Rodgers et al., 2020 ), and the proportion of

ach pressure injury stage ( Rodgers et al., 2020 ). Apart from stages

 (44.8%), 2 (42.1%), 3 (5.2%) and 4 (6.9%), Rodgers et al. (2020) also

eported 0.5% of pressure injury cases were unstageable, and 0.5%

f cases were deep tissue injuries. Unfortunately, there was no unit

ost information on the treatment of deep tissue and unstageable

njuries. Deep tissues injuries occurred most frequently in heels

 Coyer et al., 2017 ; VanGilder et al., 2010 ; Wynn, 2021 ), which

s they evolve, are frequently able to be reclassified as a Stage 2

ather than a more severe stage. However, deep tissue injuries in

ther body positions (e.g., sacrum,coccyx, buttocks) are more likely

o evolve to Stage 4. Thus, we reassigned half of the deep tissue

njuries to Stage 2 and the remaining to Stage 4. We reassigned

alf of unstageable pressure injury to Stage 3 and the other half to

tage 4 pressure injury, because unstageable pressure injuries have

een described as a severe group, which corresponds to Stages 3

nd 4 ( Smith et al., 2018 ) ( Table 2 ). The unit cost of treatment

or each pressure injury stage was estimated ( Dealey et al., 2012 ),
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Table 2 

Average treatment cost and excess length of stay per PI stage. 

PI Stage Average treatment cost (A$) Excess LOS (days) Per cent of PI a 

Stage 1 3028 1.54 44.80% 

Stage 2 11,409 5.18 42.35% 

Stage 3 19,231 7.00 5.45% 

Stage 4 24,771 8.54 7.40% 

a Rodgers et al. (2020) and adjusted for unstageable and deep tissue injuries. PI: 

Pressure Injury; LOS: length of stay. 
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sing the costs of resources required by international guidelines

 European Pressure Ulcer Advisory Panel 2019 a). The original unit

reatment costs, presented in British Pounds in 2011 ( Dealey et al.,

012 ), were converted to Australian dollars in 2015 with adjust-

ent for inflation, exchange rate and purchasing power by Nguyen

t al. (2015) . We undertook further adjustment for inflation to con-

ert to 2020 Australian dollars by using the Australian consumer

rice index ( Australian Bureau of Statistics, Consumer Price Index

020 ). The treatment cost for each stage was estimated as the

roduct of unit treatment cost and the number of pressure injury

eparations; and the total treatment cost was the sum of all stage

osts ( Table 2 ). 

.2. Excess lengths of stay 

Excess hospital length of stay is considered as an opportunity

ost for hospitals as these additional bed days could be used to

reat other patients. Fernando-Canavan et al. (2021) reported the

ean length of hospital stay resulting from pressure injury was

.9 days with a 95% confidence interval from 2.81 days to 4.99

ays. We assume that extra length of stay in each stage is propor-

ional to the time to heal, which was 28, 94, 127 and 155 days for

tages 1, 2, 3, and 4, respectively ( Dealey et al., 2012 ). Using this

ssumption and the proportion of pressure injury cases by each

tage ( Rodgers et al., 2020 ), we estimated that the excess length

f stay of pressure injury patients in stages 1, 2, 3 and 4 was 1.54,

.18, 7.00 and 8.54 bed-days, respectively ( Table 2 ). The total excess

ength of stay was estimated as the sum of excess length of stay

ssociated with pressure injury separations in four stages. The total

ost associated with excess length of stay was estimated by multi-

lying the total excess bed-days with the average cost per bed-day

or overnight admissions, which was $2347 in the 2019–2020 fi-

ancial year ( Australian Institute of Health and Welfare 2020 b). 
able 3 

ummary of results. 

Outcomes Stage 1 Stage 2 

Pressure injury cases 

(‘000) 

177.5 

[176.9, 178.0] 

167.6 

[167.1, 168.1] 

Treatment cost ($m) 537.2 

[535.4, 538.9] 

1913.4 

[1907.2, 1919.6] 

Excess length of stay 

(‘000) 

272.1 

[266.1, 278.0] 

863.2 

[844.3, 882.1] 

Cost of excess length of 

stay ($m) 

638.8 

[624.8, 652.8] 

2026.8 

[1982.3, 2071.3] 

Healthy life year loss 

(years) 

1188 

[1,169, 1,207] 

3773 

[3,713, 3,833] 

Cost of healthy life year 

loss ($m) 

253.2 

[249.1, 257.2] 

804.0 

[791.2, 816.8] 

Cost of productivity loss 

($m) 

87.5 

[85.6, 

89.5] 

277.6 

[271.5, 283.8] 

Total pressure injury costs 

($m) 

1516.7 

[1500.0, 1533.4] 

5021.8 

[4968.5, 5075.1] 

ote: Means are presented. 95% confidence intervals are in brackets. 
.3. Quality of life loss 

Apart from treatment resources and excess length of stay, pres-

ure injuries are associated with adverse health outcomes such as

ain, discomfort and premature mortality. Effects of these adverse

ealth outcomes can be represented as healthy life years loss. To

ur best knowledge, Hauck et al. (2017) was the only study that es-

imated the loss of healthy life years associated with patient safety

ncidence, including pressure injuries. They found that pressure in-

ury was associated with 26 [24.7, 27.3] healthy life years loss per

0 0,0 0 0 population. This healthy life years loss was estimated as

he difference between healthy life years of hospitalised patients

ith and without pressure injuries. Assuming that the healthy life

ears loss is proportional to the time-to-heal in each stage ( Dealey

t al., 2012 ), we estimated that healthy life years loss for stages 1,

, 3, and 4 were 10.3, 34.5, 46.7 and 57.0 per 10 0,0 0 0 population,

espectively. The cost of quality of life loss ( Annemans, 2008 ) was

stimated as the product of the total healthy life years loss and

he value of a statistical life year in Australia, which was $213,0 0 0

or 2019–2020 period ( Office of Best Practice Regulation 2019 ). The

alue of a healthy life year, which has been used in various cost

f illness studies ( Pezzullo et al., 2019 ; Watts et al., 2021 ), repre-

ents the willingness-to-pay of the Australian society to save one

dditional healthy year ( Viscusi, 1993 ; Viscusi, 2014 ). 

.4. Productivity loss 

Assuming that one bed-day of excess length of stay was associ-

ted with one day absence from work to recover from the illness

 Nghiem et al., 2021 ), the cost of productivity loss was estimated

s the total number of days absent from work, multiplied by the

verage earnings of $1280.3 per week ( Australian Bureau of Statis-

ics 2020 ), and the proportion of employed people in the popula-

ion at 62.8% ( Australian Bureau of Statistics 2021 a). 

. Results 

There were 395.9 [95% Confidence Intervals 394.8, 397.0] thou-

and pressure injury separations in Australia in 2020. Most pres-

ure injuries were minor, including 177.5 [176.9, 178.0] thousand

n Stage 1, and 167.6 [167.1, 168.1] thousand in Stage 2. In total,

ressure injuries were associated with $9.11 billion [9.02, 9.21] in

irect and indirect costs ( Table 3 ). The direct medical (treatment)

ost account for 39.4% (i.e., 3590.1/9112.4), while indirect medical
Stage 3 Stage 4 Total 

21.6 

[21.5, 21.6] 

29.3 

[29.2, 29.4] 

395.9 

[394.8, 

397.0] 

414.7 

[413.4, 416.1] 

724.7 

[722.4, 727.1] 

3590.1 

[3579.4, 3600.7] 

149.9 

[146.7, 153.2] 

248.5 

[243.0, 253.9] 

1533.7 

[1500.2, 1567.2] 

352.0 

[344.3, 359.7] 

583.4 

[570.6, 596.2] 

3601.1 

[3522.2, 3680.0] 

655 

[644, 665] 

1085 

[1,068, 1,102] 

6701 

[6595, 

6807] 

139.5 

[137.3, 141.7] 

231.3 

[227.6, 234.9] 

1428.0 

[1405.3, 1450.6] 

48.2 

[47.2, 49.3] 

79.9 

[78.2, 81.7] 

493.3 

[482.4, 

504.2] 

954.5 

[945.2, 963.8] 

1619.4 

[1603.9, 1634.8] 

9112.4 

[9018.1, 9206.8] 
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Fig. 1. Pressure injury costs by types and components. 
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nd non-medical costs (i.e., excess length of stay, healthy life years

oss, productivity loss) account for the remaining 60.6%. 

The total treatment cost was $3.59 billion [3.58, 3.60], in which

tage 2 pressure injuries contributed the largest cost of $1.91 bil-

ion [1.90, 1.92], equal to 53.2%. While the costs per pressure injury

i.e., unit costs) were greater for Stage 3 and 4 PI ( Table 1 ), because

tage 2 occurs much more frequently, their overall cost is higher

han those of Stage 3 and 4. Pressure injuries were associated with

.53 million bed-days [1.50, 1.57] of excess length of stay across

ustralian public hospitals. Stage 2 was the biggest contributor, ac-

ounting for 863.2 [844.3, 882.1] thousand bed-days (56.4%). The

otal opportunity cost associated with excess length of stay was

3.60 billion [3.52, 3.68], making it the largest component of pres-

ure injury costs. 

Pressure injuries were associated with a total loss of 6701

6,595; 6,807] healthy life years as a result of premature deaths,

ain and suffering. Using the latest guideline for the value of a

tatistical life year in Australia ( Office of Best Practice Regulation

019 ), the total cost associated with healthy life years loss by pres-

ure injuries was $1.43 billion [1.40, 1.45]. Stage 2 is the largest

ontributor with 3773 [3,713; 3,833] healthy life years loss, which

s valued at $804 million [791, 817]. Productivity loss associated

ith pressure injury accounts for a large sum of $4 93 million [4 82,

04] despite being the lowest cost component. 

Amongst Australian states, New South Wales accounted for the

argest share of pressure injury costs with a total of $2.89 billion

2.86, 2.92], followed by Victoria with $2.25 billion [2.22, 2.27], and

ueensland with $1.92 billion [1.90, 1.94]. In contrast, the Northern

erritory recorded the lowest estimated costs with $140.2 million

138.7, 141.7] ( Appendix 1 ). 

Appendix 2 As expected from the prevalence rates (12.9%, of

hich 7.9% were hospital-acquired pressure injuries), most of the

ressure injury costs were associated with hospital-acquired pres-

ure injuries ( Fig. 1 ). Amongst the cost components, hospital-

cquired pressure injuries treatment costs ($2.2 billion) are most

(  
otable because it represents the potential cost saving that hospi-

als have control over. Thus, if reducing hospital-acquired pressure

njuries cases by 50%, Australian public hospitals would save $1.1

illion in treatment costs. 

. Discussion 

This study presents a comprehensive analysis of the cost of

ressure injury in Australian public hospitals and includes esti-

ates of direct medical costs, indirect medical costs, and indirect

on-medical costs such as productivity and quality of life loss. The

stimated total cost of pressure injury in Australia in 2020 was

9.11 billion, of which treatment costs were $3.59 billion. Stage 2

ressure injury contributed 42.4% of the treatment cost. Treatment

osts for Stage 4 pressure injury accounted for the second-highest

roportion at 20.2% despite having only 7.4% of total pressure in-

uries cases. Indirect medical costs (excess length of stay) and in-

irect non-medical costs (healthy life years loss and productivity

oss) accounted for 60% of the total pressure injury cost. These fig-

res highlight the significant cost burden of pressure injury, with

tage 2 cost being three times higher than that of Stage 4, which

ank as the second-highest total cost. This financial burden repre-

ents an urgent imperative for the continued improvement of the

revention of hospital-acquired pressure injuries in the acute care

etting. 

Our finding that hospital-acquired pressure injuries and their

reatment account for the largest share of total costs are in line

ith the international literature. Hospital-acquired pressure in-

uries are common adverse events in many countries, with re-

orted prevalence rates ranging from 6.4% to 17.6% in stud-

es conducted in the United States, the United Kingdom, Swe-

en and elsewhere ( Hauck et al., 2017 ; Padula et al., 2020 b;

unningberg et al., 2013 ; Al Mutairi and Hendrie, 2018 ). The

stimated total treatment cost of $3.6 billion identified in this

tudy accounts for 2.9% of government expenditure on health

 Australian Institute of Health and Welfare 2020 a). The proportion
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f treatment pressure injury costs are in line with previous inter-

ational studies, which ranges from 1.2% for the Netherlands to

.2% for Spain ( Bennett et al., 20 04 ; Franks, 20 07 ; Russo et al.,

006 ; Severens et al., 2002 ; Stern et al., 2011 ). Given that health

ystems are striving to improve the quality of care while contain-

ng costs, our up-to-date findings support previous claims that it

akes good monetary sense to invest in pressure injury preven-

ion strategies ( Padula and Delarmente, 2019 ). 

The estimated pressure injury costs in this study were substan-

ially higher than the previous estimate by Nguyen et al. Nguyen

t al. (2015) . This was primarily driven by differences in the es-

imate of the prevalence rate. Our study is based on the latest

eta-analysis of 14 Australian studies ( Rodgers et al., 2020 ), and is

onsistent with a systematic review of international studies by Li

t al. (2020) . Another difference was study also includes two addi-

ional components of indirect costs: healthy life years loss and pro-

uctivity loss. Although hospitals do not bear the cost of healthy

ife years lost or lost productivity costs, ignoring these cost com-

onents would underestimate the total cost of pressure injury to

ociety. In this era, where health services are striving to be more

atient-centred, considering these latter costs helps to better un-

erstand the burden pressure injuries pose to patients and their

amilies. Finally, given our data on pressure injury prevalence was

rior to the COVID-19 pandemic, and several studies have show

reatments such as placing patients in the prone position which

ignificantly increases pressure injury risk ( Patton et al., 2021 ;

eam et al., 2021 ; Binda et al., 2021 ; Ibarra et al., 2021 ; Jiang et al.,

021 ; Shearer et al., 2021 ), our costs may be underestimated. 

An important finding of our study is that in terms of direct

edical costs, less severe pressure injuries (Stage 2) are substan-

ially more expensive to treat overall compared to more severe

ressure injuries (Stage 3 and 4). While the unit cost of Stage 2

as $11,409 compared to the higher Stage 3 unit cost of $19,231

nd Stage 4 unit cost of $24,771, Stage 2 accounts for a substan-

ially larger proportion of the total pressure injury cases (i.e. 42%),

ompared to Stage 3 (5.4%) and Stage 4 (7.4%) ( Table 2 ). Therefore,

he overall cost for Stage 2 was $1.9 billion compared to $415 mil-

ion and $725 million for Stage 3 and 4, respectively. Our find-

ngs are consistent with the findings of the European study by

emarré et al. (2015 a), who reported the mean unit treatment

ost for Stage 4 pressure injury was higher than stage 2 ( €250 0.0 0,

1709.50 respectively), yet the overall treatment cost for stage 2

 €69.25 million) was substantially higher than Stage 4 ( €45.00 mil-

ion). These have implications for health care providers, highlight-

ng the economic imperative to focus on early recognition of pres-
ppendix 1 

stimated pressure injury costs by components and locations. 

States and territories Treatment costs Excess length of stay 

costs 

H

c

New South Wales 1139.2 

[1135.8, 1142.6] 

1142.7 

[1117.7, 1167.7] 

4

[

Victoria 878.3 

[875.7, 880.9] 

881 

[861.7, 900.3] 

3

[

Queensland 763.7 

[761.4, 766] 

766 

[749.3, 782.8] 

2

[

Western Australia 346.6 

[345.6, 347.6] 

347.7 

[340, 355.3] 

1

[

South Australia 264.3 

[263.5, 265.1] 

265.1 

[259.3, 270.9] 

9

[

Tasmania 69.8 

[69.6, 70.0] 

70.0 

[68.5, 71.6] 

3

[

Australian Capital 

Territory 

69.1 

[68.9, 69.3] 

69.3 

[67.8, 70.8] 

2

[

Northern Territory 59.1 

[58.9, 59.3] 

59.3 

[58, 60.6] 

1

[

Australia 3590.1 

[3579.4, 3600.7] 

3601.1 

[3522.2, 3680] 

1

[

ure injury damage and prompt preventative interventions. Mea-

uring sub-epidermal moisture appears to be one activity that may

ssist in early recognition, with a United States analysis showing

ts use may be cost-effective ( Padula et al., 2020 a). Additionally,

he recent international guidelines provide numerous other rec-

mmendations for preventative strategies ( European Pressure Ul-

er Advisory Panel 2019 b). Importantly, by reducing the prevalence

f the most common types of pressure injuries (i.e., Stages 1 and

), significant total pressure injury cost savings may be realised.

hese potential savings result from a reduction in pressure injury

reatment cost, the reduction of associated length of stay costs, and

rom the downstream benefit of a reduced total number of Stages

 and 2 that have the potential to progress to more severe pressure

njury stages. 

Additional costs associated with hospital-acquired pressure in-

uries relate to longer hospital length of stay, which can increase

 to 3 times ( Jackson et al., 2011 ). In some places, financial penal-

ies are imposed on hospitals when patients develop pressure in-

uries ( Nelson, 2003 ), as their prevention is considered an indicator

f the quality of care and avoidable adverse events ( Power et al.,

012 ). Prevention of hospital-acquired pressure injuries, therefore,

as the potential to save healthcare dollars, free-up hospital beds

nd improve the overall quality of the patient’s hospital experi-

nce, which are consistent with national and international prior-

ties. Unnecessary pain and suffering experienced by patients with

ospital-acquired pressure injuries may also explain the high num-

er of legal claims for damages associated with preventable pres-

ure injuries ( Shreve et al., 2010 ; Van Den Bos et al., 2011 ). 

Despite the treatment cost of pressure injuries is of most inter-

st to hospital managers because it affects their operational bud-

ets, indirect costs (i.e., excess length of stay, healthy life year loss,

roductivity loss) reveal the substantial economic impact of pres-

ure injury on Australian society. The opportunity costs associated

ith excess length of stay estimated in this study is slightly higher

han that of treatment costs ($3.59 vs $3.60 billion). This finding is

n line with Nguyen et al. Nguyen et al. (2015) , who reported that

he opportunity cost excess length of stay was similar to that of

reatment costs ($819 vs $893 million). The 6700 healthy life years

oss by pressure injuries was higher than 5441 years loss by delir-

um ( Pezzullo et al., 2019 ), but it accounted for only 0.13% of the

otal five million healthy life years loss to all diseases in Australia

 Australian Institute of Health and Welfare 2021 ). The cost of pro-

uctivity loss estimated in this study ($493 million) was slightly

igher than that of delirium at $438 million ( Pezzullo et al., 2019 )
ealthy life year loss 

osts 

Productivity loss costs Total costs 

54.3 

447.1, 461.5] 

156.5 

[153.1, 160] 

2892.7 

[2862.8, 2922.7] 

70.3 

364.4, 376.2] 

120.7 

[118, 123.4] 

2250.2 

[2227.1, 2273.4] 

88.8 

284.2, 293.3] 

104.9 

[102.6, 107.3] 

1923.4 

[1903.4, 1943.5] 

48.4 

146.1, 150.8] 

47.6 

[46.6, 48.7] 

890.3 

[881.1, 899.4] 

8.4 

96.9, 100] 

36.3 

[35.5, 37.1] 

664.1 

[657.2, 671] 

0.1 

29.6, 30.6] 

9.6 

[9.4, 9.8] 

179.5 

[177.7, 181.4] 

4.0 

23.6, 24.4] 

9.5 

[9.3, 9.7] 

171.9 

[170.1, 173.7] 

3.7 

13.5, 13.9] 

8.1 

[7.9, 8.3] 

140.2 

[138.7, 141.7] 

428 

1405.3, 1450.6] 

493.3 

[482.4, 504.2] 

9112.4 

[9018.1, 9206.8] 
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Appendix 2 

Glossary. 

Terms Definition 

QALY Quality-adjusted life year. QALY ranges from 0 (death) to 1 (perfect health) although a negative QALY, which 

indicate worse-than-death suffering is possible. 

Value of a statistical life year An estimate of the value society places on a year of life. 

Recuperation The additional period that a patient stay off work after being discharged from hospital to recover and ready to 

return to work. 

Direct costs Expenditures that can be explicitly attached to the delivery of health services to manage pressure injury 

Indirect costs Costs involved with activities that are not directly associated with treatment of pressure injuries 

Opportunity costs Value of benefits forgone by not being able to take the best alternative option as a result of treating pressure injury 

(e.g., patients cannot work while hospitalised) 

Time horizon Period of time that the cost are predicted for from a start to a finish date 

Productivity loss costs The value of work absence or reduced working hours due to sickless 

Opportunity costs The value forgone by not taking the best alternative action 

Healthly life years Life years in perfect health 

Bottoms-up costing approach An approach to estimate cost from the lowest level of details. Costs for each item are estimated as the product of 

quantities (labour, machinery, materials) and their unit costs. The total costs are the sum of all itemised costs. 
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£196.9 million in 2016, conversion to Australian dollars in 2020

as conducted using a web-based tool by Shemilt et al., 2010 )). 

. Limitations 

The pressure injury costs in this study may be under-estimated

ecause several costs were not included. First, we did not include

ame-day hospital admissions to estimate pressure injury costs, as-

uming that pressure injuries were less common amongst patients

f this group. Second, we did not include costs of pressure injury

n non-hospital settings (e.g., nursing homes, community) because

ecent data were not available. Third, costs of pressure injury asso-

iated with private hospital admissions were also not included be-

ause private admission data were incomplete. Particularly, there

as no information on private hospital overnight admissions for

ne state and two territories ( Australian Institute of Health and

elfare 2020 b). Fourth, we did not estimate additional costs as-

ociated with excess length of stay by pressure injuries. For exam-

le, excess length of stay may result in a lower number of patients

reated and hence reduce funding in the next period under an

ctivity-based funding model ( Solomon, 2014 ). The excess length

f stay may also create spill-over costs, such as increasing health-

are costs as a result of delayed hospitalisations of other patients.

inally, the costs reflect PI only and do not consider costs for any

ther conditions that can be associated with the development of a

I, such as limited mobility and serious illness. 

. Conclusion 

This study presents an updated estimate of pressure injury

osts in Australia using the latest data from administrative sources

nd parameters synthesised from Australia and New Zealand stud-

es. Our comprehensive study estimated the cost associated with

uality of life loss, which has not been examined in previous stud-

es. The inclusion of these indirect medical costs presents a robust

stimation of pressure injury costs for society, the individual as

ell as health care providers. While the cost estimates can vary

ith the choice of prevalence rate, the total costs of pressure in-

uries at $9.11 billion were substantially larger than previous esti-

ates. amongst the cost components, excess bed days account for

he largest share at $3.60 billion, followed by treatment costs of

3.59 billion. Reduction in hospital-acquired pressure injury preva-

ence and prompt treatment of Stage 1 injuries remains an impor-

ant priority for health care providers and has the potential to re-

ult in significant savings. 

eclaration of Competing Interest 

None declared. 
unding 

Jill Campbell was employed with funding from the NHMRC Cen-

re for Research Excellence Grant APP1196436. The team was also

upported by the seeding grant NRS 1011/SG20G from Menzies

ealth Institute Queensland. 

upplementary materials 

Supplementary material associated with this article can be

ound, in the online version, at doi: 10.1016/j.ijnurstu.2022.104191 . 

eferences 

gency for Healthcare Research and Quality, Preventing pressure ulcers in hospitals:
a toolkit for improving quality of care. 2014. 

l Mutairi, K.B. , Hendrie, D. , 2018. Global incidence and prevalence of pressure in-

juries in public hospitals: a systematic review. Wound Med. 22, 23–31 . 
nnemans, L. , 2008. Health Economics for Non-Economists: an Introduction to the

Concepts, Methods and Pitfalls of Health Economic Evaluations. Academia Press .
ustralian Bureau of Statistics, Consumer Price Index, Australia: Cat 6401.0 Aus-

tralian Bureau of Statistics, Editor. 2020: Canberra. 
ustralian Bureau of Statistics, Average Weekly Earnings, Australia. 2020: Canberra. 

ustralian Bureau of Statistics, Labour Force, Australia. 2021: Canberra. 

ustralian Bureau of Statistics, National, State and Territory Population. 2021: Can-
berra. 

ustralian Commission on Safety and Quality in Health Care, National Safety and
Quality Health Service Standards. 2017: Sydney. 

ustralian Institute of Health and Welfare, Health Expenditure. 2020: Canberra. 
ustralian Institute of Health and Welfare, Admitted Patient Care 2019-20. 2020:

Canberra. 

ustralian Institute of Health and Welfare, Australian Burden of Disease Study 2018:
Key Findings. 2021. 

ennett, G. , Dealey, C. , Posnett, J. , 2004. The cost of pressure ulcers in the UK. Age
Ageing 33 (3), 230–235 . 

inda, F. , et al. , 2021. Complications of prone positioning in patients with COVID-19:
a cross-sectional study. Intensive Crit. Care Nurs., 103088 . 

oyer, F. , et al. , 2017. Pressure injury prevalence in intensive care versus non-inten-

sive care patients: a state-wide comparison. Aust. Crit. Care 30 (5), 244–250 . 
ealey, C. , Posnett, J. , Walker, A. , 2012. The cost of pressure ulcers in the United

Kingdom. J. Wound Care 21 (6), 261–266 . 
emarré, L. , et al. , 2015. The cost of prevention and treatment of pressure ulcers: a

systematic review. Int. J. Nurs. Stud. 52 (11), 1754–1774 . 
emarré, L. , et al. , 2015. The cost of pressure ulcer prevention and treatment in

hospitals and nursing homes in Flanders: a cost-of-illness study. Int. J. Nurs.

Stud. 52 (7), 1166–1179 . 
uropean Pressure Ulcer Advisory Panel, Prevention and Treatment of Pressure Ul-

cers/Injuries: Quick Reference Guide. 2019. 
uropean Pressure Ulcer Advisory Panel, National Pressure Injury Advisory Panel,

and Pan Pacific Pressure Injury Alliance, Prevention and Treatment of Pressure
Ulcers/Injuries:Clinical Practice Guide. 2019. 

ernando-Canavan, L. , et al. , 2021. Measuring the economic impact of hospital-ac-
quired complications on an acute health service. Aust. Health Rev. 45, 135–142 .

ranks, P. , 2007. Pressure ulcers: cost to a nation, cost to an individual. Wound

Manag. 18–19 . 
orecki, C. , et al. , 2009. Impact of pressure ulcers on quality of life in older patients:

a systematic review. J. Am. Geriatr. Soc. 57 (7), 1175–1183 . 
raves, N. , Zheng, H. , 2014. Modelling the direct health care costs of chronic wounds

in Australia. Wound Pract. Res. 22 (1), 20–33 . 

https://doi.org/10.1016/j.ijnurstu.2022.104191
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0002
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0002
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0002
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0003
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0003
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0012
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0012
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0012
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0012
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0013
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0013
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0013
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0014
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0014
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0014
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0015
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0015
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0015
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0015
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0016
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0016
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0016
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0017
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0017
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0017
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0020
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0020
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0020
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0021
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0021
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0022
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0022
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0022
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0023
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0023
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0023


8 S. Nghiem, J. Campbell, R.M. Walker et al. / International Journal of Nursing Studies 130 (2022) 104191 

G  

 

H  

 

I  

I  

J  

 

J  

 

K  

 

K  

L  

 

M  

N  

 

N  

N  

O  

P  

 

P  

 

P  

P  

 

P  

P  

Q
R  

R  

R  

R  

S  

S  

S  

 

S  

S  

 

S  

 

S  

S  

S  

T  

V  

V  

 

V  

V  

W  

 

W  
unningberg, L. , et al. , 2013. The first national pressure ulcer prevalence survey in
county council and municipality settings in Sweden. J. Eval. Clin. Pract. 19 (5),

862–867 . 
auck, K.D. , et al. , 2017. Healthy life-years lost and excess bed-days due to 6 patient

safety incidents: empirical evidence from english hospitals. Med. Care 55 (2),
125–130 . 

barra, G. , et al. , 2021. Prone position pressure sores in the COVID-19 pandemic: the
Madrid experience. J. Plast. Reconstr. Aesthet. Surg. 74 (9), 2141–2148 . 

ndependent Hospital Pricing Authority, National Hospital Cost Data Collection Re-

port, Public Sector, Round 23 (Financial Year 2018–19). 2020: Canberra. 
ackson, T. , et al. , 2011. Marginal costs of hospital-acquired conditions: information

for priority-setting for patient safety programmes and research. J. Health Serv.
Res. Policy 16 (3), 141–146 . 

iang, S.T. , et al. , 2021. The Face of COVID-19: facial Pressure Wounds Related to
Prone Positioning in Patients Undergoing Ventilation in the Intensive Care Unit.

Otolaryngol. Head Neck Surg. 164 (2), 300–301 . 

im, J. , et al. , 2019. The role of psychological distress in the relationship between
the severity of pressure injury and pain intensity in hospitalised adults. J. Adv.

Nurs. 75 (6), 1219–1228 . 
rol, M. , et al. , 2011. Do productivity costs matter? Pharmacoeconomics 29 (7),

601–619 . 
i, Z. , et al. , 2020. Global prevalence and incidence of pressure injuries in hospi-

talised adult patients: a systematic review and meta-analysis. Int. J. Nurs. Stud.

105, 103546 . 
ichel, J.L. , Nghiem, H.S. , Jackson, T.J. , 2009. Using ICD-10-AM codes to characterise

hospital-acquired complications. Health Inf. Manag. J. 38 (3), 18–25 . 
elson, T., Pressure ulcers in Australia: patterns of litigation and risk management

issues. Primary Intention: The Australian Journal of Wound Management, 2003.
11(4). 

ghiem, S. , et al. , 2021. Lifetime costs of hospitalised cardiovascular disease in Aus-

tralia: an incidence-based estimate. Heart Lung Circ. 30 (8), 1207–1212 . 
guyen, K.H. , Chaboyer, W. , Whitty, J.A. , 2015. Pressure injury in Australian public

hospitals: a cost-of-illness study. Aust. Health Rev. 39 (3), 329–336 . 
ffice of Best Practice Regulation, Best Practice Regulation Guidance Note Value of

Statistical Life. 2019: Canberra. 
adula, W.V. , et al. , 2020. The cost-effectiveness of sub-epidermal moisture scanning

to assess pressure injury risk in US health systems. J. Patient Saf. Risk Manag.

25 (4), 147–155 . 
adula, W.V. , et al. , 2020. Adverse effects of the Medicare PSI-90 hospital penalty

system on revenue-neutral hospital-acquired conditions. J. Patient Saf. 16 (2),
e97–e102 . 

adula, W.V. , Delarmente, B.A. , 2019. The national cost of hospital-acquired pressure
injuries in the United States. Int. Wound J. 16 (3), 634–640 . 

atton, D. , et al. , 2021. The effect of prone positioning on pressure injury incidence

in adult intensive care unit patients: a meta-review of systematic reviews. Aust.
Crit. Care . 

ezzullo, L. , et al. , 2019. Economic impact of delirium in Australia: a cost of illness
study. BMJ Open 9 (9), e027514 . 
ower, M. , Stewart, K. , Brotherton, A. , 2012. What is the NHS safety thermometer?
Clin. Risk 18 (5), 163–169 . 

ueensland Health, Pressure Injury Guidelines. 2021: Brisbane. 
 Core Team, 2020. R: A language and Environment For Statistical Computing. R

Foundation for Statistical Computing, Vienna, Austria . 
odgers, K. , Sim, J. , Clifton, R. , 2020. Systematic review of pressure injury prevalence

in Australian and New Zealand hospitals. Collegian 310–323 . 
ondinelli, J. , et al. , 2018. Hospital-acquired pressure injury: risk-adjusted compar-

isons in an integrated healthcare delivery system. Nurs. Res. 67 (1), 16–25 . 

usso, C.A., C. Steiner, and W. Spector, Hospitalisations Related to Pressure Ulcers
Among Adults 18 Years and Older, 2006: Statistical brief# 64. 2011. 

everens, J.L. , et al. , 2002. The cost of illness of pressure ulcers in The Netherlands.
Adv. Skin Wound Care 15 (2), 72–77 . 

hearer, S.C., et al., Facial pressure injuries from prone positioning in the COVID-19
era. Laryngoscope, 2021. 

hemilt, I. , Thomas, J. , Morciano, M. , 2010. A web-based tool for adjusting costs to a

specific target currency and price year. Evid. Policy A J. Res. Debate Pract. 6 (1),
51–59 . 

hreve, J. , et al. , 2010. The Economic Measurement of Medical Errors Sponsored by
Society of actuaries’ Health Section. Milliman Inc . 

lawomirski, L. , Auraaen, A. , Klazinga, N.S. , 2017. The Economics of Patient safety:
Strengthening a value-Based Approach to Reducing Patient Harm at National

Level. Organisation for Economic Co-operation and Development, Paris . 

lawomirski, L. , Auraaen, A. , Klazinga, N.S. , 2017. The Economics of Patient safety:
Strengthening a value-Based Approach to Reducing Patient Harm at National

Level. Organisation for Economic Co-operation and Development, Paris . 
mith, S. , et al. , 2018. Success in hospital-acquired pressure ulcer prevention: a tale

in two data sets. Health Aff. 37 (11), 1787–1796 . 
olomon, S. , 2014. Health reform and activity-based funding. Med. J. Aust. 200 (10),

564 . 

tern, A. , et al. , 2011. Preventing pressure ulcers in long-term care: a cost-effective-
ness analysis. Arch. Intern. Med. 171 (20), 1839–1847 . 

eam, V. , et al. , 2021. Pressure injury prevention in COVID-19 patients with acute
respiratory distress syndrome. Front. Med. (Lausanne) 1014 . 

an Den Bos, J. , et al. , 2011. The $17.1 billion problem: the annual cost of measurable
medical errors. Health Aff. 30 (4), 596–603 . 

anGilder, C. , et al. , 2010. The demographics of suspected deep tissue injury in the

United States: an analysis of the International Pressure Ulcer Prevalence Survey
20 06-20 09. Adv. Skin Wound Care 23 (6), 254–261 . 

iscusi, W.K. , 1993. The value of risks to life and health. J. Econ. Lit. 31 (4),
1912–1946 . 

iscusi, W.K. , 2014. The Value of Individual and Societal Risks to Life and Health, in
Handbook of the Economics of Risk and Uncertainty. Elsevier, pp. 385–452 . 

atts, E. , et al. , 2021. Economic benefits of immunisation for 10 pathogens in 94

low-and middle-income countries from 2011 to 2030 using cost-of-illness and
value-of-statistical-life approaches. Value Health 24 (1), 78–85 . 

ynn, M. , 2021. Deep tissue injury: a narrative review on the aetiology of a con-
troversial wound. Br. J. Nurs. 30 (5), S32–S37 . 

http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0024
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0024
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0024
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0025
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0025
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0025
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0026
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0026
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0026
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0028
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0028
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0028
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0029
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0029
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0029
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0030
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0030
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0030
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0031
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0031
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0031
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0032
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0032
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0032
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0033
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0033
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0033
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0033
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0035
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0035
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0035
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0036
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0036
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0036
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0036
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0038
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0038
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0038
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0039
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0039
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0039
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0040
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0040
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0040
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0041
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0041
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0041
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0042
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0042
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0042
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0044
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0044
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0044
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0044
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0046
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0047
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0047
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0047
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0047
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0048
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0048
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0048
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0050
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0050
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0050
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0052
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0052
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0052
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0052
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0053
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0053
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0053
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0054
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0054
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0054
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0054
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0055
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0055
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0055
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0055
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0056
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0056
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0056
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0057
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0057
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0058
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0058
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0058
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0059
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0059
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0059
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0060
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0060
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0060
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0061
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0061
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0061
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0062
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0062
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0063
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0063
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0064
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0064
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0064
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0065
http://refhub.elsevier.com/S0020-7489(22)00020-7/sbref0065

	Pressure injuries in Australian public hospitals: A cost of illness study
	1 Introduction
	2 Methods
	2.1 Treatment costs
	2.2 Excess lengths of stay
	2.3 Quality of life loss
	2.4 Productivity loss

	3 Results
	4 Discussion
	5 Limitations
	6 Conclusion
	Declaration of Competing Interest
	Funding
	Supplementary materials
	References


