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Pressure ulcer prevalence and its relationship to comorbidity
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Abstract

Pressure ulcers are a significant cause of morbidity and mortality in the aged care population with prevalence rates reported tobe as high as 43o/o in some aged care facilities' The PRIME Trial was designed to investigate the effectiveness of an integratedpressure ulcer management system in reducing pressure ulcer prevalence and incidence in nursing homes.,,A total of 1956residents from 23 nursing homes in NSW Vic, sA and wA were enrolled in this Commonwealth funded study.
This paper Presents the results from phase 1 of the trial and indicates that the prevalence of pressure ulcersjn ttre cohort of 1g56residents was 25'97"' significant associations between the development of a pressure ulcer and comorbidity lever (CharrsonIndex) (p=Q'Q1)' risk assessment level (Braden scale) (p=Q.6rg) and the lack of appropriate equipment (p=0g0) were detected.Residents who developed a pressure ulcer whilst in an acute hospital showed a trend to develop more than olne .,rc", and ulcersthat were of higher severity than those developed in a nursing home. 

*sr'u tu qeveroj 

I
The results from phase 1 of the PRIME Trial suggest that emphasis needs to be given to appropriate risk assessme.t of the elderrynursing home resident that should include comorbidity status and the provision of suitabre pressure rerieving equipmeut.
Key uords: Pressrtre rilcer' preualence, trrrrsitrg lrotrre , connrbitlity. Pri,rnry Itttentiotrs 2005: 13(il: 107, 109-110,112,114-115.
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Introduction

Pressure ulcers area major iatrogentic contributor to morbidity,
mortality and decreased quality of life in the nursing home
sector '''. The frail elderly resident is at particular risk of
developing a pressure ulcer if immobile, incontinent and
cognitively impaired'. However the rerati'e contribution
to pressure ulcer risk of comorbidity in the frail elderly is
not well understood. Intuitively, health practitioners believe
that the presence of one or more comorbidities may increase
pressure ulcer risk, however the actual comorbidities involved
and their potential interactions have not been investigated to
a great degree in the aged care sector.

This study is part of a larger interventionat study known
as the PRIME Trial, which investigates the effectiveness
of an integrated pressure ulcer prediction, prevention
and management system. The PRIME system includes
a substantial education program ,.., 

dissemination of the
Austral ian Wound Management Associat ion,s .  cl inical
guidelines for the prediction and prevention of pressure
ulcers, the Alfred,/Medseed Wound Imaging System,., an
electronic incidence database and the use of the pURA and
PURAMS instruments'.

The objective of this study, which forms phase I of the
PRIME Trial was to firstly investigate the prevalence of
pressure ulcers in a cohort of 1955 nursing home residents
and secondly, to explore the possible relationships between
comorbidity and the development of pressure ulcers.

Prevalence is defined as the proport ion of irrdivicluals in a
populat ion who have the disease in question at a specif ic
lnstant and provides an estimate of the probabil i ty (r isk) that
an individual wi l t  be i l l  at this point in t ime,. [ ,revalence as a
measure provides a snapshot of the overall problem within a
population and includes old and new cases".

International estimates of pressure ulcer prevalence in nursing
homes vary greatly due to methodological issues, differing
pressure ulcer classification systems used and under reporting..
Prevalence rates have been reported in the ranges of 11.2,,/" to
23"l, in the USA""'and in the UK from 4.6to7.5,,1,, , ' , .  European
studies have reported rates as high as g3.6"1, innursing homes'"'' 

Recent Australian research in the home care sector detected
a rate of 42', l , in these patients' .

The role of comorbir l i ty status in the developmc.rrt  of pressure
tr lcers in nursing horne patie.nts has rrot beerr specif ical ly
tnvestigated, h.we'er a rrtrmber of studies l-ra'e beerr conducted
that prospectively irtvestigated the spectrum of risk factors

associated with pressure ulcer development,,. Specific risk
factors include age, mobility, activity, poor nutrition and low
serum arbumin levels "". we believed that gi'err the chronic
disease burden found in nursing home patients it would be
worthwhile investigating the relative contribution made by
comorbidities to pressure ulcer formation risk. A number
of comorbidity indices have been developecl prreclominantly
for the acute care sector and include instruments srrch as the
Index of Coexisting Comorbidity (ICED) and the Cumulative
Illness Rating Scale (CIRS)" however the Charlsorr Index (CI),,
is the most extensively studied index with high vatidity
and reliability ". 

The CI produces three raain scores being;
weighted index of comorbidity (WIC), Charibon Comorbidity
and Age Related Index which is an age adjustnrent applied
to the WIC. Finally the CI calculate5 the lO_year survival
probability expressed as the percentage of individuals
expected to be alive in 10 years based on the particular age
and comorbidity profile. 

;

The objective of this study was to investigate the prevalc,nce
of pressure ulcers in Australian nursing honres and e,xp!o1g

. the possible relat ionship between prevalence rate and' 
comorbidity status. The following research qlrestrons were
formulated:

1. What is the prevalence rate of pressrrr.e r-rlcers in frail
elderly nursing home residents?

2. Do relat ionships exist between conrorbicl i ty, arrr l  t l . re
prevalence of pressure ulcers?

3. What other pressure ulcer r isk fackrrs exist rvi thirr this
group of residents?

Methods

Design

We conducted a prospective point prevalerrce survey in 23
nursing homes classified as 'High 

Care' facilities in four
Austral ian states (2 VlC, 13 WA, 1 SA ancl 7 NSW) during
September to November 2004 follor,r,ing irrstitutional humarr
research et lr ics c.nrmittee appro'al.  subfects c.rrsistecr . f  al l
consenting residents irr each faci l i ty (n = 1956).

Instrumentation, data col lect ion and interrater rel iabi l i ty

Three mai. data col lect i .n instrumerrts n,ere rrsecJ i .  this
phase of the sturjt,. Pressure rrlcer prevalence was asse,ssec.l
tusing meth.ds at- l .ptc'd fr.m [)rentice' ancl t l rc Si l 'er Chairr
Pressure Ulcer t l isk Assessment (PURA) , rvlr iclr  i rrclrrcles .r
Braden Score and Carer Support Score. Comorbidity was
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assessed from the residents'clinical record with the Charlson

Index ". The third area of data collected was resident

demographics, use of steroid medication (systemic, inhaled or

topical) smoking status and the presence of lymphoedema.

Prior to data collection all prevalence surveyors participated

in an education program" provided by three of the research

team (KC, IP & NS) covering study protocol, pressure ulcer

aetiology, pathology, staging and instrument use. Each

surveyor was then tested to ensure pressure ulcer staging

interrater reliability with a minimum pass requirement of

85% on a standardised interrater test. Data collection was

then undertaken by the surveyors working in pairs in each

facility according to methods defined by Prentice, Stacey and

Lewin'.

Statistical analysis

All statistical analyses were undertaken using SPSS V12.

Demographic and prevalence data were explored using

descriptive statistics. Relationships between variables

were analysed using Pearsons product moment correlation

coefficients and differences between groups were investigated

with t tests for independent groups. In all cases significance

was set at 0.05.

Table 1. Comorbidity profi le

Comorbidity

Results

Subject demography

The mean age of the cohort was 82.8 years (range 56
- 103) with 35.9% (n=639) of residents being male and 64.7"/n

(n=11a0) female. The mean Resident Classification System

(RCS) category of the cohort was 1.8 with a median of 1

that was consistent with the "high care" classification of the

participating nursing homes.

Table 2. "

Charlson Comorbidity Scores for the total cohort

Variable Itdean SD

WIC

CC&ARI

lO-Year survival

2.65
i

6.41
!

n.m

2.14

2.12

22.07

o/

Table 2 reveals that the cohort has a significant comorbidity

burden in the CC&ARI and WIC indices and that as a cohort

has a 22"/" chance of being alive in ten years. It should be

noted that ten-year survival predictions are generally only

used in individual prediction of sun,ival rather than group.

Pressure ulcer prevalence

The total pressure ulcer prevalence for the cohort was 25.9"1'

(n=471) with a range of 0-53.5%.

Table 3. Pressure ulcer aetiology

Cause

Dementia

Cerebrovascular disease

Chronic heart failure

Diabetes

Chronic obstructive pulmonary disease

Hemiplegia

Tumour

Renal disease

Peripheral vascular disease

Myocardial infarction

Liver disease

Lymphoedema

Lerrkaemia

Malignant lymphoma

1140

663

364

338

276

269

135

775

r02

96

26

l0

1 2

62.4

36.3

t9.9

18.5

15.1

14.7

7.4

9.6

5.6

5.3

4.2

7 .4

0.5

0.7

305

712

8

27

67.5

24.8

1 .8

6.0

o/
/o

Pressure

Shear

Frict ion

Unknown

NB only valid percentages are reported in all tables
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205
204

26
30

o/

Table 4. Anatomical site of primary pressure ulcer Thble 5. Pressure ulcer stage

Site Stage

Sacrum
Posterior heel
Lateral malleolus
Toe
Medial heel
Trochanter
Lateral heel
Spine
Elbow
Ear

Other

278
47

35
26
1 8
1 6

t4
I J

9
9

62

46.7
10.1
7.5

5.6
3.9
3.4

3.0
2.8
t .9

7.9
13.2

297
115
35
7 4

8
J

a
Z

l 6
6.3
1 .9
0.8
0.4

0.2

0 .1

,l

2
3
A

44.1
43.9

5.6
6.5

Thble 6. Prevalence of multiple pressure ulcer

Number of ulcers

Table 4 presents the anatomical distribution of detected
pressure ulcers and reveals that more than half (56%) were
either sacral or heel ulcers.

I

J

4
5

6

8

Table 6 indicates those residents with up to two pressure
ulcers made up nearly one quarter (24.2,,/") of the cohort with
a pressure ulcer.

ffi**- # $,,::.:'::'.
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for more information contact Promaco conventions: phone: 0g 9332 2g0o fax: 0B 9332 2g.t"l
emai l :  promaco@promaco.com.au www.prOntaco.com.au/conferenCe/2005r, ic in
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Relationships between individual factors and the
development of a pressure ulcer

We posed the question of what individual resident factors
may be associated with developing a pressure ulcer. To
begin the exploration of this question we calculated pearsons
product moment correlation coefficient for all variables
collected for each resident. Table 7 presents a correlation
matrix of significant relationships between the presence of
an ulcer and a range of individual resident variables and one
organisational variable. The two factors with the greatest
association with the presence of a pressure ulcer were
the residents' Braden Scale risk score and the availability
of appropriate equipment in the aged care facility. Two
of the Charlson Index comorbidity scores (CC&ARI and
lO-year survival) were also significantly correlated with
pressure ulcer presence. Of note was that the weighted
index of comorbidity was not correlated to the development
of an ulcer. We also note that there was a clear significant
inverse relationship between the development of an ulcer and
decreased weight.

Table 7. Correlations between pressure ulcer formation
and individual resident variables

Variable

Table 8 presents the significant differences betweerr these
two groups of residents when all variables are used to
compare the groups using a t test for independent groups.
Once again Braden Scale risk score and availability of
appropriate equipment are the most different between the
groups however CC&ARI, l0-year sun,ival ancl weight are
also significantly different.

We explored the type of facility where pressure ulcers that
were detected in the survey occurred. Tabte 9 demonstrates
that 12.5% of ulcers were acquired in an acute health care
facility.

Table 9. Facil ity where the pressure ulcer was
developed

Facility

Nursing home
Acute hospital
Unknown

i
To investigate the possibility that there were differences
between the residents who developed an ulcer in u., ucrte
facility and those that developed one in their nursing home
we separated the two groups and comp'ared the residents on
the parameters of CC&ARI and Braden Score because our
earlier findings indicated that these variabres were associated
with ulcer development.

We reasoned that these two variables miglrt inclicate if these
residents are different in terms of urcer risk a.d c.m.rbiditv

Thble 10. Number of pressure ulcers based
where ulcer was acquired

on facil i ty

Facil i ty Number of ulcers

Nursing home

o/
/o

39r
56
24

83.0
11.8

; s.0

Weight

CC&ARI

10 year survival

Equipment

Braden score

-.152

0.05
-.060

-.198

-.235

0.020

0.016

0.015

0.000

0.000

Table 8. Differences between residents with and
without a pressure ulcer

Variable mean

difference

95%Cl

,tl,

Weight 2.33 0.02
cc&ARI 2.43 0.01
l0-year survival 2.40 0.01
Braden score 10.15 0.00
Equipment 7.94 0.00

0.28
-0.28

2.92

2.08

0.22

0.44 - 0.51
-0.50 - 0.054

0.054 - 5.31
1.67 - 2.48

0.16 - 0.27

I
2
J

4
5
6
8

I

2
3
4
5

28
1 6

5
4
3

2s3
93

27
9
5
J

1

67.4
23.8

6.9
z . - )

1 .3

0.8
0.3

50.0
28.6
8.9
7 . 1
5.{

Hospital

A slightly different perspective is gained when the question
is; are there differences between residents that have an ulcer
and those that do not?

PRIMARY INTENTION
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Thble ll.Stage of pressure ulcers based
where ulcer was acquired

to those that did not go to hospital. T tests on these variables
produced a non significant difference between the groups,
CC&ARI, t = .826, p 0.49 (95"/"CI -.945 to .385) and Braden.
t = .657, p 0.51 (95% CI -1.30 to .649).

Whilst the prevalence of pressure ulcers that were acquired
in an acute hospital is relatively low, the characteristics of the
ulcers are different compared to those acquired in an aged
care facility. Table l0 reveals that residents that acquired
their ulcer in an acute hospital tended to develop more than
one ulcer.

however the number of stage 2 ulcers found within the coho
was higher than expected based on the prevalence literaturt

The results demonstrated the clear relationships betwee
comorbidity status as measured by the Charlson Index an,
pressure ulcer prevalence. We are not aware of other studit,
to date that have explored this relationship. It is interestin:
to note that none of the individual comorbidities correlatet
with prevalence, yet when using a weighted index such a.
the Charlson significant relationships did emerge. We believt
that this suggests that it is the combination and severitr
of comorbidities that is more meaningful than simply th.
presence or absence of a comorbid condition

Notabty only the age-adjusted index (CC&ARI) and 10_
year survival prediction were significantly associated with
prevalence. It should be stressed that the lO_year survival
predictor in the Charlson Index is not intended to be used to
predict group survival, therefore we believe that this finding
should be treated with caution. . The finding that the age
adjusted comorbidity index (CC&{RI) provides a potentially
meaningful predictive risk factor for pressure ulcer formation
indicates a direction for future research.

We note the strongly significant associations berween pressure
ulcer risk level as measured by the Braden Scale and formation
of an ulcer. We believe that the performance of the Braden
Scale in this study supports its corrtinued clevelopment and
use in the prediction and prevention of pressure ulcers in
the cl inical sett ing. Similarly, the avai labi l i tv of appropriate
pressure rel ieving equipment rvas strorrgl l ,  associated with
pressure ulcer prevalence in this sttrciy. This finding is
logically appealing and consistent with the recommendations
of the AWMA guidelines for the prediction and prevention of
pressure ulcers'.

Our findings relating to the differences between the number
and severity of pressure ulcers cleveloped in acute care
facilities versus those developed in nursing homes was
surprising. Our results demonstrate that there was no
difference between the residents on the str_rcly variables of
Braden Scale risk and CC&ARI yet the grotrp that developed
ulcers in the acute hospital setting demonstrate,d a trend to
develop more ulcers and ulcers of greater severity that the
nursing home group. This finding shoulcl lre treated with
some caution due to the relat ively small  nunrber of resiclerrts
in the acute care group and the lack of clata rel.r t ing kr t l rc
reason for being in the acute hospital.  Orrc irrtcrPretat ion
of this f inding could be that the acLrte c.rc tacir i t ics trrat
these residents attended were less focused ()n pressrlrc ulcer

on facility

Facil ity Stage o/
/o

Nursing home 7
2
J

i
a

1
z

J

4

191

165
15
'rn

8
28
9
1 0

48.8
42.2

3.8

5.1

14.5
s0.9
16.4
18.2

Hospital

When the groups were compared with t tests for number of
ulcers (t = 39.5, p 0.000 (95%CI _1.g0 to _1.63) and severity of
ulcers (t = -1.94, p 0.01 (95%CI _.344 to -.033) there are strongly
significant differences between the groups that support the
above data on frequency.

D iscuss ion

The demography and comorbidity profile of the cohort was
believed to be generally representative of the ,high 

care,
segment of the nursing home sector in Australia. We are
therefore confident about the generalisability of our results in
this group of 7956 frail elderly residents.

The prevalence rate detected in this stud y of 25.9"/"was similar
to that reported by the Victorian euality Council ,, for acute
faci l i t ies and general ly consistent with international studies
employing similar methodology. Our results demonstrated a
wide variance of prevalence of between 0% to 53.57o, across
the 23 participating nursing homes. The reason for his degree
of variability is unknown and beyond the scope of the present
study yet wi l l  be explored in greater depth in the overal l
results of the pRIME Trial once complete.

The .rnatomical si tes of detected pressure ulcers was also
belicve'd to be consistent with other prevalencc, studies,

PRIMARY INTENTION
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prevention than the nursing homes that part icipated in this
study. The avai labi l i ty of appropriate pressure rel ieving
equipment in the acute sett ings is also unknown, therefore i t
is dif f icult  to attempt to determine causal relat iorrships based
on oLrr clata, yet we bel ieve that this f inding u,arrants frrrther
rnvestigation.

L imi ta t ions

This study has a ntrmber of l imitat ions including the fact
that the 23 nursing homes that participated in tl.re research
volunteered to be involved after initial contact from the
research team. It could be argued that this might have
introduced a degree of bias because these nursing homes
may be more motivated in their efforts to predict and prevent
pressure ulcers than others who were not approached.

Conclusion

The prevention of pressure ulcers in the frail elderly rrursing
home populat ion is a constant cl .ral lerrge for cl irr ical staff .
Pressure r-r lce'r prevention requires constant vigi lance by n,el l
educated cl inical staff  using val id and rel iable predict ive
methods and the deployment of appropriate equipment. Our
results suggest that comorbidity as measured by the Charlson
Index may be added to exist ing methods such as the Braderr
Scale to determine r isk in the nursing home poptr lat ion.
The f indings stress the important role playecl by pressrrre
rel ievirrg equipment in the prevention of ulcer formation.
This str.rdy has also identi f ied the rreecl to rnore thoroughly
Investigate the issue of pressure rr lcers t l-rat are cle-veloped by
nursirrg horne residents during an acutc hosprital ac_lmissiorr.
We believe. that this is an area of prc,ssr-rre ulcer research
that requires urgent investigation dr_re to the protential for
morbidity and mortal i ty in this frai l  poptr lat ion.
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Atrauman Ag is a flexible and economical triglyceride-impregnated silver dressing. with its antibacterial properties, Atrauman Ag has many advantages

' May be used f'r contaminated and coronised wounds 0r infection prophyraxis.
. Effective for up to 7 davs.
. Soft and conformable {or optimal wound contact.
' Triglyceride impregnation and fine weave mesh minimise adhesion.

Atrauman Ag is appropriate for contaminated or colonised wounds, including abrasions and lacerations,
leg ulcers, pressure ulcers and burns.
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