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BACKGROUND

The prevention of hospital-acquired pressure injury (HAPI)
remains a challenge for healthcare institutions around the
world. Given the negative impact of pressure injuries on
health outcomes, it is widely recognised that prevention is
better than treatment of pressure injuries. However, with
finite healthcare resources, management often needs to
know what kind of financial return or cost avoidance it can
achieve for investment in quality improvement programs'.
Henceforth, an estimate of local costs of HAPI is important
in informing future investment decisions on prevention
strategies.

Singapore General Hospital (SGH) is a 1500 patient-bed,
tertiary care, university-affiliated teaching hospital. A not-for-
profit institution, SGH is wholly owned by the government of
Singapore and is the flagship hospital of the public healthcare
system. In SGH, the occurrence of HAPI is recognised as a
nursing-sensitive quality indicator. Incidences are reported
and the prevalence rate is monitored for quality assurance
purposes. HAPI had been associated with increased
hospitalisation costs. The total hospitalisation bills of the
patients depends largely on the type of procedures and the
ward requested during their stay in the hospital. There are
four ward types (A1, B1, B2, C) in SGH. The wards differ by
the hospital bed costs and the amenities provided. A higher
ward class allows patient to enjoy more privacy (single-bed
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room), better facilities (air-conditioned room with attached
bathroom, television and phone set) and choice of cuisine
in the hospital®. Patients also receive different amounts of
government subsidies based on the ward they choose. For
example, a patient who stays in the C class ward (9-bed
room) can receive up to 80% government subsidies, and a
patient who choose a B2 class ward (6-bed room) can get up
to 65% government subsidies off their total hospitalisation
bill3.

LITERATURE REVIEW

A literature review was performed using the databases
of PubMed with the following terms: “pressure ulcers”,
“pressure injuries”, “decubitus ulcer” “acute hospital” and
“costs”; coupled with a hand search of relevant literature.
The search was done in January 2017. Articles were included
if they fulfilled the following criteria: (1) the study looked
at the cost of hospital-acquired pressure injuries; and (2)
papers published in the English Language. Papers selected
for retrieval were assessed by two independent reviewers for
methodological validity prior to inclusion in the review using
the economic evaluation checklist from the Critical Appraisal
Skills Programme (CASP).

Several studies®® were found to have provided an estimate
of the costs of HAPI (Table 1). In general, the hospitalisation
costs and length of stay (LOS) of patients with pressure
injuries were reported to be higher than patients without any
pressure injuries. However, these studies were conducted
across various settings and different methodological
approaches were used.

Hence, the quality and reporting structure of the studies
varied widely. To date, no studies have been done to look
at the cost of HAPI in Singapore. Insights to the cost of
HAPI can help to inform management and leadership
of the economic impact of preventing HAPI, and enable
better resource allocation in the hospital. Understanding the
economic impact of HAPI would also help the healthcare
organisations to be more focused on preventive care of
pressure injury and serve as an impetus for clinicians to focus
on pressure injury prevention measures. Efforts to promote
the prevention of pressure injury is much needed to improve
care quality, reduce hospitalisation stay and healthcare costs
for both the patient and healthcare institution.
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Table 1: Summary of costs studies

Author Setting Methodology | Date of Results (cost) Results Main critique
& year economic (length of of the paper
published data stay)
Net costs Chan et al., | Acute Patients Case control: 2002-2006 | HAPU: Not reported | The study used
of hospital- 2013 hospital in | aged 65 cases aggregate data
acquired and Canada years and matched, Cat Il and not patient
. . . CA$43,930
pre-admission above, with controlling level data for
PUs among pressure for age, Cat llI: control group.
older people ulcer stage Il | gender, most CA$68,320
hospitalised in and above responsible
) ; . Cat IV:
Ontario diagnosis and
comorbidity CA$90,330
Unstageable:
CA$47,570
The cost of Dealey et UK Patients with | Bottom-up 2011 Cat 1: £1214 Not reported | Itis an
pressure ulcers | al., 2012 Cat 1 to Cat | methodology UK NHS estimation of
. . . . Cat 2: £5241
in the United IV pressure reflecting prices pressure ulcer
Kingdom ulcers good clinical Cat 3: £9041 costs based
ractice in on an ideal
fhe treatment Cat 4: £14,108 situation of
of pressure protocol-based
ulcers care.
High cost Brem et al., | USA Nineteen Retrospective | Not stated | US$129,248 Not reported | The study
of stage IV 2010 patients chart review for a hospital- included both
pressure ulcers with stage to identify acquired ulcer nosocomial
IV pressure cost directly and
ulcers related to community-
treatment acquired
of pressure pressure
ulcers and ulcers.
complications Physician
charges were
excluded
and costs
of treating
associated
complications
were included.
Furthermore,
only patients
with stage IV
pressure ulcers
were studied.
Pressure Allman et Tertiary Patients Case review: Not stated | Nosocomial Patients with | The study
ulcers, hospital | al., 1999 care, aged 55 hospital costs pressure ulcers | pressure only looked at
complications, urban years and estimated resulted in ulcers vs patients aged
and disease teaching above, with using increased cost patients 55 and above
severity: hospital in | stage Il category- (adjusted for without who had stage
impact on us or greater specific cost- admission pressure Il or greater
hospital costs pressure to-charge predictors and ulcers: 20.9 | pressure
and length of ulcer ratios occurrence of vs 12.7 ulcers. The
stay complication) date of
of US$15,229. (p=0.0001) economic
effectiveness

data was not
stated.

43

Volume 25 Number 1 — March 2017




Lim & Ang

Impact of hospital-acquired pressure injuries on hospital costs — experience of a tertiary hospital in Singapore

Table 1 (continued): Summary of costs studies

Author Setting Sample Methodology | Date of Results (cost) Results Main critique
& year economic (length of of the paper
published data stay)
Economic Jaap-peter In two Patients Hospital’s SAH SAH vs CWZ: Mean days Not sure if
Evaluation of schuurman different admitted perspective 2001-2002 of treatment | mean days of
) Mean treatment .
Pressure Ulcer | et al., 2009 | acute care | to surgical, adopted to cost (in Euros) Cat 1: 9.11 treatment is
Care: A Cost hospitals internal, and | calculate 7 the actual LOS
Minimisation in the neurological direct cost cwz Cat 1: €423, Cat 2: 12,10 | of patients.
Nether- —
Analysis of etner w.ards, 2003-2004 | €352 Cat 3: 13,14
Preventive lands. without Cat 2: €696
Strategies pressure €500 Cat 4:13,14
ulcers, >18
years, and Cat 3: €819,
with an €1232
expected
o Cat 4: €1287,
admission
of at least 5 €122
days
AIM category pressure injury is documented and reported. These

To provide an estimate of the costs of hospital-acquired
pressure injuries in a tertiary teaching hospital in Singapore
at Year 2014 price.

METHOD
Setting

This study was conducted in the adult inpatient wards of an
acute care hospital in Singapore.

Ethical consideration

This study was approved by SingHealth Centralised
Institutional Review Board (CIRB Ref: 2015/2408).

Participants

Patients who met the following criteria were included in
the study: patients who acquired pressure injury during
their hospital stay and discharged in the year of 2014
(Case); and patients who did not acquire pressure injury
during their hospital stay and discharged in the year of
2014 (Control). Patients who were admitted with pressure
injury and developed new ones while being in hospital were
excluded from the study.

Design

A retrospective case-control study was carried out. Patients
who acquired pressure injury (Cases) during their hospital
stay were identified through the Electronic Incident Reporting
system (Risk Management System; RMS) or nurse audit
records. Pressure injury incidents were reported in the RMS by
nurses. All registered and enrolled nurses at the participating
wards underwent annual pressure injury assessment training
and were competent to assess patients for pressure injuries.
A final review of the pressure injury would also be done by
the nurse clinician at the ward level to ensure that the right

cases were matched to in-patient controls (patients who did
not develop pressure injury) by age within five years, gender,
admission department (for example, department of internal
medicine, general surgery, orthopaedics department) and
ward class.

The economic perspective of the healthcare provider was
adopted. Only direct costs incurred in the acute care
hospital was calculated. Direct costs such as consumables,
drugs, facility fees, bed charges, laboratory investigations,
treatment fees and doctors’ fees were included. Other costs
such as loss of functional status, pain, disability, reduced
quality of life, dependence on others, or loss of occupational
productivity were not considered. Given that SGH is a not-
for-profit institution, cost was based on patients’ gross
hospitalisation fees (without government subsidies). The
gross total hospitalisation fees would also account for the
difference in fees level among the patients staying in different
ward types. Demographic data such as age and gender of
the patients were also obtained from the electronic health
records.

Data Analysis

Categorical variables (age group, gender, pressure injury
category) were described with frequencies and percentages.
The total gross hospitalisation fees and LOS of patients
with different categories of HAPI were described in means
and standard deviations. T-tests were used to assess the
differences in hospitalisation fees between patients with and
without HAPI. All costs were reported in Year 2014 Singapore
dollars.

RESULTS

One hundred and forty patients who acquired pressure injury
during their hospital stay were included in the analysis.
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Table 2: Patients’ demographics

HAPI (n=140)

Non-HAPI cases (n=141)

Age (years)

<40 6 (4.3%) 5 (3.5%)
41-50 10 (7.1%) 9 (6.4%)
51-60 18 (12.9%) 20 (14.2%)
61-70 27 (19.3%) 31 (22.0%)
71-80 39 (27.9%) 39 (27.7%)
81-90 30 (21.4%) 29 (20.6%)
>90 10 (7.1%) 8 (6.7%)
Gender (n)

Male 58 (41.1%) 60 (42.6%)
Female 82 (58.6%) 81 (57.4%)

Ward class

Class A1 3 (21%) 3 (2.1%)
Class B1 5 (3.6%) 6 (4.3%)
Class B2 58 (41.4%) 59 (41.8%)
Class C 74 (52.9%) 73 (51.8%)

Pressure injury category (n)

Stage 1 80 (57.1%) -
Stage 2 42 (30%) -
Stage 3 6 (4.3%) -
Stage 4 1 (0.7%) -
DTI 2 (1.4%) -
Unstageable 9 (6.4%) -

Another 141 patients who did not have HAPI were matched
for by gender, age, admission discipline and ward class. The
mean age of the patients who acquired pressure injury was
70.7 (SD= £15.7) years old and those without any pressure
injury was 70.1 (SD= +15.0) years old. More than half of the
patients who developed HAPI were females (58.6%) and
stage 1 pressure injury was the most commonly reported
HAPI (57.1%) among the patients recruited (Table 2).

Compared with those without HAPI, patients with HAPI
experienced significantly higher average hospitalisation fees
and LOS (S$35,936 vs S$$6,266, p <0.0005; 30 days vs 6
days, p <0.0005) (Table 3). Patients with stage 2 HAPI was
found to have the highest increase in hospitalisation fees and

LOS when compared to their matched control cases. The
mean hospitalisation fees of patients with stage 2 HAPI was
also the highest (S$48,917) as compared to others (Table 4).

DISCUSSION

Our study was the first to calculate the hospitalisation cost
of HAPI in Singapore’s acute care setting. Similar to other
studies®®, our results showed that patients with HAPI incur
higher hospitalisation fees and LOS as compared to those
without HAPI. However, it was challenging to compare
the results of our study with most previous studies due to
methodological differences. For example, a recent cost
study'® was conducted in Singapore to look at the cost of
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chronic wound management in a tertiary hospital. The mean
cost per patient was S$5456 for pressure injury (unspecified),
S$4546 for stage 3 pressure injury and S$13,138 for stage
4 pressure injury. However, it was unclear whether the
study included community-acquired pressure injuries or only
hospital-acquired ones. The previous study adopted service-
based top-down gross costing method and included both
direct and indirect costs. (Direct costs include hospital stays,
inpatient surgical treatment, medications, wound dressing,
investigation costs and consultations; while indirect costs
included income loss during hospitalisation and income
loss during sick leave.) In contrast, our study looked at the

total hospitalisation fees of patients with HAPI. Likewise, in
another cost study’, although only patients who had HAPI
were recruited, the study only focused on patients aged 55
and above who had stage 2 or greater pressure injuries and
the date of economic effectiveness data was not stated.
Hence, the different costing methods and inclusion criteria
led to different estimates of the cost of pressure injuries and
it made in difficult to compare the results across studies.

Past research showed that patients with a higher grade of
pressure injury tend to have more co-morbidities and poorer
prognosis, hence naturally would incur higher costs as their

Table 3: Mean (gross) hospitalisation fees (in year 2014) and LOS of patients with and without HAPI

Mean (+SD)

With HAPI(n=140)

Without HAPI (n=141)

95%
Confidence

Mean .
interval

difference

Stage 1 HAPI

Hospitalisation 35,936 (36,766) 6266 (5400) 29,669 23,463 | 35,876 | 9.45 <0.0005*
fees (S$)

Class A1 22,385 (3229) 6047 (1939) 16,338 10,301 | 22,375 | 7.51 0.002*
Class B1 58,270 (44,052) 7110 (7509) 51,160 10,207 | 92,113 |2.83 0.02*
Class B2 25,339 (29,623) 5252 (4907) 20,087 12,201 | 27,972 |5.10 <0.0005*
Class C 43,282 (39,952) 7026 (5638) 36,256 26,913 | 45,599 | 7.68 <0.0005*
LOS (days) 30 (29.5) 6 (6.2) 25 20 30 9.75 <0.0005*
Class A1 14 (6.7) 4(2.6) 10 1.8 2.1 2.34 0.08
Class B1 38 (16.6) 4 (5.2) 34 19 51 4.88 0.001*
Class B2 21 (22.8) 4(5.1) 17 11 23 5.57 <0.0005*
Class C 38 (33) 7(7) 31 23 39 7.81 <0.0005*

Without HAPI

Hospitalisation 30,332 (32,512) 6266 (5400) 24,066 16,777 | 31,353 | 81.5 <0.0005*
fees (S$)
LOS (days) 26 (27) 6 (6.2) 21 14 27 6.70 <0.0005*
Stage 2 HAPI Without HAPI
Hospitalisation 48,917 (44,203) 6266 (5400) 42,651 28,848 | 56,453 |6.24 <0.0005*
fees (S$)
LOS (days) 42 (35) 6(6.2) 36 25 47 6.60 <0.0005*
Stage 3 & above Without HAPI
HAPI
Hospitalisation 30,554 (28,855) 6266 (5400) 24,287 9916 38,659 | 3.56 <0.0005*
fees (S$)
LOS (days) 23 (6) 6(6.2) 18 10 25 4.69 <0.0005*

*Significant value p< 0.05

AStage 3 & above includes: stage 3, stage 4, DTl and unstageable Pl
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Table 4: Gross hospitalisation fees (without government subsidies) and LOS of patients with HAPI

Bill size (S$)

Length of stay (days)

Mean (+SD) 50th 90th
percentile | percentile

Mean (+SD) 50th 90th
percentile percentile

Stage 1 (n=80) 30,332 (32,512) 16,779 87,050 26 (27) 67
Stage 2 (n=42) 48,917 (44,205) 40,084 110,659 42 (35) 34 100
Stage 3, stage 4, DTl & 30,554 (28,855) 17,403 80,460 23 (16) 18 46
unstageable (n=18)

*Bill size = gross amount (before subsidies)

wounds take a longer time to heal and they have a longer REFERENCES

LOS8%. However, the hospitalisation fees and LOS of our
patients with stage 3 and above HAPI were relatively lower
as compared to patients with stage 2 HAPI. This could be
due to the small number of our patients with stage 3 and
above HAPI. Also, data on other outcomes such as mortality
was not collected. HAPI had been associated with higher
risk of death for patients'. Our recruited patients with
stage 3 and above HAPI might have passed away during
the hospitalisation and henceforth resulting in the lower
hospitalisation costs and shorter LOS as compared to those
with a stage 2 HAPI.

Besides, the proposed study only took into account the
cost of providing care (reflected in gross hospitalisation
fees) in the inpatient acute care setting. We recognised that
a significant proportion of the cost of pressure injuries was
likely to be accrued after the patient was discharged. We
were also unable to account for the difference in amenities
charges across the different ward types in this study.

CONCLUSION

Patients with HAPI incurred more direct hospitalisation
costs and longer LOS as compared to patients without
HAPI. HAPI is expensive for both the patients and the
healthcare institutions. This study highlights the importance
of preventing HAPI and serve as a basis for future research
to look at the cost-effectiveness of pressure injury prevention
in the local acute care setting. Our study confirmed that
HAPI adds to the economic burden of the healthcare system.
However, there needs to be a standardised methodological
approach to ease the comparison of healthcare cost across
different healthcare systems.
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