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Abstract

Pressure ulcers are a significant iatrogenic cause of morbidity and mortality in the aged care population, with prevalence reported
to be as high as 43% in some aged care facilities. The PRIME trial was a 15-month pre- and post-intervention study designed
to investigate the effectiveness of an integrated pressure ulcer management system consisting of pressure ulcer risk assessment
tools, Australian Wound Management Association (AWMA) guidelines, digital imaging and clinical education in reducing
pressure ulcer prevalence in residential aged care facilities. A total of 1228 residents from 23 residential aged care facilities were
enrolled in this Commonwealth-funded study.

The findings suggest that the PRIME intervention significantly reduced pressure ulcer prevalence risk by 52% (p<0.001) and
highlighted the association between cachexia, Braden sub-scales for activity, nutrition, friction/shear and pressure ulcer risk. The
study also demonstrated that following the PRIME intervention, the use of appropriate pressure ulcer risk reducing equipment
was significantly increased. Overall, the results suggest that an integrated approach combining the elements of the PRIME
intervention is effective in reducing pressure ulcer prevalence in the frail elderly population in residential aged care facilities.

Introduction

Pressure ulcers are a major contributor to morbidity,
mortality and decreased quality of life in the nursing home
sector 2. The frail elderly resident is at particular risk of
developing a pressure ulcer if immobile, incontinent or
cognitively impaired 3. Nutritional status has also been
clearly linked to pressure ulcer development*. International
estimates of pressure ulcer prevalence in residential aged
care facilities vary greatly due to methodological issues,
the use of differing pressure ulcer classification systems as
well as under reporting > ¢. Prevalences have been reported
in the ranges of 11.2-23% in the USA”* and in the UK from
4.6-7.5% "1, European studies have reported prevalences as
high as 83.6% in aged care facilities '>'%. Recent Australian
research within this sector has reported prevalences of 26%
and 42% .

The aim of our study was to investigate the effect on pressure
ulcer prevalence of introducing an integrated pressure ulcer
prediction and prevention system (PRIME system) into 23
‘high care’ aged care facilities in four Australian states. The
PRIME system was comprised of risk assessment tools, clinical
education, digital imaging and incidence monitoring and the
introduction of the Australian Wound Management Association
(AWMA) Clinical Practice Guidelines for the Prediction and
Prevention of Pressure Ulcers .

Whilst the development of clinical practice guidelines for the
prevention of pressure ulcers has been widespread, the link
between the recommended practice and subsequent pressure

ulcer rates has not been firmly established *. Furthermore,
the introduction of pressure ulcer guidelines does not
necessarily mean that they are effectively implemented in
clinical practice ? 2. Barriers to the effective management
of pressure ulcers in the aged care facilities have been
identified as including ineffective communication between
clinicians *, workload *%, knowledge *, and the performance
of management * *. Our study has attempted to deal with
some of these barriers and to produce evidence of the link
between introducing a guideline-driven, integrated system
of pressure ulcer prevention in the aged care sector.

Methods

The trial comprised two prospective point prevalence surveys,
the first prior to any intervention and the second following
the introduction of the PRIME system. Essentially the trial
was a pre- and post-clinical evaluation of the effectiveness
of the PRIME system in reducing the prevalence of pressure
ulcers. The trial was conducted over a 15-month period
between November 2004 and February 2006 in 23 ‘high care’
residential aged care facilities in Victoria (n=2), New South
Wales (n=7), South Australia (n=1) and Western Australia
(n=13). The trial was approved by the Human Research
Ethics Committee of The Alfred Hospital prior to any data
collection.

The PRIME intervention

The PRIME intervention comprised an integrated system of
measures aimed at reducing the prevalence of pressure ulcers
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in the residential aged care sector. The components of the
PRIME system comprised:

e AWMA Clinical Practice Guidelines for the Prediction and
Prevention of Pressure Ulcers?.

¢ PURA & PURAMS instruments (Silver Chain pressure
ulcer risk assessment and management tools, including
Braden scale) .

® Pressure ulcer prevention education programme 7.
¢ Advanced medical wound imaging system v1.1 (AMWIS) %,

e Pressure ulcer incidence monitoring database.

Following the first pressure ulcer prevalence survey which was
conducted during September-October 2004, the PRIME system
was introduced at each of the 23 participating residential aged
care facilities. This process involved conducting specifically-
tailored education sessions for all staff at each facility;
these sessions were conducted by members of the research
team (KC, JP & NS). The education sessions covered the
PRIME study protocol and were designed to meet the
differing needs of staff based on their level of resident contact
and responsibility. Specifically, staff were taken through
basic skin anatomy, pressure ulcer pathology and aetiology,
pressure ulcer staging, prevention and risk assessment and
the levels and types of equipment appropriate to the differing
resident needs based on risk assessment results. Further,
each facility had the AMWIS system and a pressure ulcer
incidence monitoring system loaded onto computers in
clinical areas. Staff responsible for using AMWIS and the
incidence monitoring system were trained in digital wound
photography and on the use of the two IT systems.

Instrumentation and data collection

Three main data collection instruments were used in the trial.
Pressure ulcer prevalence was assessed using methods defined
by Prentice ef al. ¥ and the Silver Chain PURA which includes
a Braden score and a carer support score. Comorbidity was
derived through resident chart review and the calculation of
the Charlson comorbidity age adjusted index (CCARI). The
third instrument was the PRIME demographic data collection
form which collected usual demographic details combined
with data on smoking status, steroid use (systemic, inhaled
or topical) and the presence of lymphoedema.

Prior to data collection, all prevalence surveyors participated
in an education programme provided by three of the research
team (KC, JP & NS) covering study protocol, pressure
ulcer aetiology, pathology, staging and instrument use.
Each surveyor was 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.
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Data

The first set of data, prior to the implementation of the PRIME
intervention, was collected over the period September-
November 2004. The second set of data was collected, post
PRIME, between July-October 2005.

The first survey (Survey 1) comprised 1956 residents; the
second survey (Survey 2) was made up of residents that had
been surveyed both before and after the PRIME intervention
and residents that had only been surveyed once. After
removing duplicates and those records which had no response
to the presence of an ulcer question, there were 1811 records in
Survey 1 and 1542 records in Survey 2. Note that these records
were still not necessarily complete for all variables. Of this
sample, 1228 residents were surveyed at both time points and
there were 897 records from residents that were surveyed once
(583 responses for Survey 1 and 314 responses for Survey 2).

The analysis looked specifically at known risk factors for
pressure ulcers. These are listed below:

e Age.

e Gender.

® RCS score.
*  Weight.

® Presence of cachexia (morbidly underweight).

e Were there any lifting/turning devices currently in use
(repositioning equipment)?

¢ No. lifting/turning devices currently in use (repositioning
equipment)

*  Were there any pressure-reducing/relieving equipment in
use (static equipment)?

* No. pressure-reducing/relieving equipment in use (static
equipment)

* Sensory perception assessment risk — Braden scale.

* Moisture risk — Braden scale.

e Activity risk — Braden scale.

* Mobility risk — Braden scale.

¢ Nutrition risk — Braden scale.

e Friction and shear risk — Braden scale.

¢ Current total risk score.

¢ CCARI score.

¢ No. days since last assessment.

The survey also requested information on the previous
risk level at the last assessment and the previous risk score
for the last assessment. However, these variables were not
considered in the analysis for a number of reasons. The
previous risk scores were from one of six scales — Norton,
Braden, Waterlow, PURA, progress notes and other — and
were therefore not directly comparable between surveys

and/or residents. It was also not obvious that the risk level
variable response related one to one to the previous risk score
question as the risk scores did not always translate into the
reported risk levels.

Statistical analysis

Pressure ulcer prevalences and sample demographics before
and after the PRIME intervention were compared using a
univariate generalised estimating equation (GEE) that takes
into account the repeated measures for residents who were
available for both surveys. Anatomical position, severity
and number of pressure ulcers were also considered. For
completeness, p values were used from chi-squared tests
and McNemar tests (for proportions), and independent and
paired t-tests (for continuous measures) were used depending
on whether the resident had been surveyed once or twice.

To compare the significance of risk factors for those residents
who had an ulcer and for those who didn’t, p values for Wald
chi-square statistics taken from a GEE univariate predictor
model where having an ulcer, yes/no, is a function of the
risk factor were used. The analysis also looked at interaction
terms to see if the effects of these risk factors were different
between Survey 1 and Survey 2.

Logistic regression

To deal with the potential complication where some residents
were surveyed once and some residents were surveyed
twice, Liang & Zeger ¥ developed generalised estimating
equations to take into account the correlation between data
that is collected on the same person over different points
in time. Failure to do so means that the standard errors of
the estimated coefficients are invalid and hypothesis testing
is problematic. This approach extends generalised linear
models and also allows for correlated binary data.

Pressure ulcer risk modelling

A pressure ulcer risk model was derived by modelling all
significant univariate main effects on whether or not the
residents had a current ulcer (yes=1 and no=0). After retesting
variables with non-significant univariate main effects and
interaction terms, the final specification was derived by
reducing the number of variables using backwards stepwise
reduction. That is, the variables that were least significant
were deleted one at a time, in order of least significance, until
all remaining variables were significant at the 5% level.

Results

Table 1 presents the demographic characteristics of the
sample by residents who completed one survey (n=897)
and for those who completed both surveys (n=1228). The
GEE estimate suggests that, after taking into consideration
repeated measures for the full sample, mean age is higher
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at Survey 2. The number of residents who were cachexic at
Survey 2 fell by 1.7%,; this is supported by the GEE estimate
of 1%. Univariate GEEs were used to test differences in
characteristics between the two surveys without adjusting
for other variables and consequently the GEE estimates were
inconsistent with the differences between the survey variables
of age, Braden scale, activity, mobility and friction/shear.

Table 2 indicates that there was no significant difference in
comorbidity between the two surveys.

Table 3 shows that there was a decrease of approximately
10% in the prevalence of pressure ulcers following the PRIME
intervention. This decrease was significant for the total cohort
as well as for residents who completed only one survey or
both surveys.

Table 4 demonstrates that the prevalence of residents with
one ulcer increased slightly at Survey 2, and the proportion
with two or more ulcers decreased by a similar amount
following the PRIME intervention. Tables 5 & 6 show the
pressure ulcer severity and pressure ulcer position before and
after the PRIME intervention.

Surveyors were asked to assess the appropriateness of
equipment that was in place for a resident who either had a

Table 1. Sample characteristics at Survey 1 and Survey 2.

pressure ulcer or was at risk of developing one at each survey.
Table 7 shows that the percentage of these residents that had
appropriate equipment in place increased from 39% at the
first survey to 63% at the second, and that this increase was
statistically significant.

Table 8 compares suspected risk factors for residents with
and without an ulcer using a Wald chi-square statistic from
a GEE univariate predictor model where having an ulcer
is a function of the risk factor. The analysis also looked at
interaction terms to see if the effects of these risk factors
were different in Survey 1 to those in Survey 2. None of the
interaction effects were significant, therefore the likelihood of
developing a pressure ulcer from the identified risk factors
was the same both before and after the PRIME intervention.

The complication with the PRIME trial analysis, as mentioned
previously, was that some residents were surveyed once and
some twice, creating the potential for errors in computing the
standard errors of the estimated coefficients. To deal with this
potential problem, we employed logistic regression methods
where generalised estimating equations are used to take into
account repeated measures and the correlation between data
that is collected on the same person over different points in
time. Our preferred multivariate model is presented in Table 8

Full sample One survey Both surveys GEE (estf)
Survey 1 Survey 2 Survey 1  Survey 2 Survey 1 Survey 2
n=583 n=314 n=1228 n=1228

Age
Age (mean) 84.2 83.5 85.3 82.3 83.8 83.9 0.03*
Gender
Male (count) 635 517 233 115 402 402
Male % 35.8 33.9 41.8 37.2 33.0 33.0
Female (count) 1139 1009 324 194 815 845
Female (%) 64.2 66.1 58.2 62.8 67.0 67.0
Cachexic 0.99
Yes (count) 168 117 64 16 104 101
Yes (%) 9.3 7.6 11.0 5.1 8.5 8.2
No (count) 1643 1425 519 298 1124 1127
No (%) 90.7 92.4 89.0 94.9 91.5 91.8
Braden scales
Sensory 2.976 2.910 2.949 3.052 2.989 2.874 -0.101*
Moisture 2.586 2.538 2.551 2.873 2.602 2.454 -0.115*
Activity 2.549 2.559 2.478 2.766 2.581 2.506 -0.050*
Mobility 2.410 2.447 2.371 2.656 2.427 2.394 -0.012
Nutrition 2.947 2.900 2.864 2.854 2.984 2.911 -0.063
Friction/shear 1.800 1.816 1.707 1.964 1.842 1.779 -0.039*
Total 15.26 15.17 14.91 16.16 15.42 14.92 -0.409

* Age and Braden scales were modelled as scale variables and therefore the estimated coefficient is from a GEE linear model as opposed to a GEE logit model.

T Exp(b) at Survey 2 or estimated b (for non-logit model) at Survey 2.
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and was derived by modelling all significant univariate main
effects on whether or not residents had a current pressure
ulcer. After retesting variables with non-significant univariate
main effects and interaction terms, the final specification was
derived by reducing the number of variables using backward
stepwise reduction.

Table 9 reveals that, in our model, residents were 53% less likely
to have a pressure ulcer at Survey 2 than at Survey 1. Residents
who were cachexic were 50% more likely to have an ulcer
compared to those who were not cachexic. A 1-year increase
in age increased the likelihood of a pressure ulcer by 1.4%.
Conversely, lower risk levels on the Braden scale for activity,
nutrition, friction and shear decreased the risk of pressure
ulcer formation by 31%, 13% and 33% respectively. Whilst the

Table 2. Age-adjusted CCARI at Survey 1 and Survey 2.

Mean CCARI index Survey 1 Survey 2 p value

6.36 6.33 0.720

Table 3. Pressure ulcer prevalence before and after PRIME intervention.

Current ulcer Survey 1 Survey 2
(n=1811) (n=1542)

Yes 26% 15.8%

No 74% 84.2%

Wald chi-square from GEE

n'=1811, n2=1542 p<0.001

Independent sample chi-square

n'=583, n?=314 p<0.001

Dependent sample McNemar test

n'=1228, n?=1228 p<0.001

Table 4. No. pressure ulcers per resident before and after PRIME
intervention.

No. ulcers Survey 1 Survey 2
n (%) n (%)
1.00 293 (63%) 160 (66%)

2.00 or more 173 (37%) 84 (34.2%)

Total*

Wald chi-square from GEE

n'=466, n>=244 p=0.276

* Five records did not provide number of ulcers.
Individual McNemar tests were not performed as it was not always
the case that residents had an ulcer at both surveys.

Table 5. Pressure ulcer severity before and after PRIME intervention.

Stage of ulcers Survey 1 Survey 2
n (%) n (%)

1 334 (46%) 155 (43%)

2 297 (41%) 160 (44%)

3 47 (6%) 26 (7%)

4 28 (4%) 15 (4%)

Unseen/unable to stage 21 (3%) 8 (2%)

Total 727 (100%) 364 (100%)

Wald chi-square from GEE

n'=462, n?=245 p=0.599

Individual McNemar tests were not performed as it was not always the case
that residents had an ulcer at both surveys.

Table 6. Pressure ulcer position before and after PRIME intervention.

Position Survey 1 Survey 2
n (%) n (%)
Sacrum/coccyx 255 (35%) 132 (36%)
Posterior heel 94 (13%) 57 (15%)
Toes 86 (12%) 57 (15%)
Lateral heel 37 (5%) 18 (5%)
Medial heel 35 (5%) 8 (2%)
Foot 33 (5%) 16 (4%)
Lateral malleolus 45 (6%) 16 (4%)
Other 147 (20%) 65 (18%)
Total 732 (100%) 369 (100%)

Table 7. Appropriateness of equipment before and after PRIME
intervention.

Appropriate Survey 1 Survey 2
equipment in place n (valid %) n (valid %)
No 266 (61.4%) 66 (37.1%)
Yes 167 (38.6%) 112 (62.9%)
Missing* 38 (0%) 66 (0%)
Total 471 (100%) 244 (100%)

Wald chi-square from GEE
n'=433, n?=178 p<0.001
* Missing values were not used in the analysis, consequently

only valid percentages were used
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Table 8. Risk factors for residents with and without an ulcer.

Ulcer No ulcer P value
Count % Mean Count % Mean
Survey number
Survey 1 471 66% 1340 51% <0.001*
Survey 2 244 34% 1298 49%
Total 715 100% 2638 100%
Age 85.2 83.6 <0.001*
Gender 0.364
Male 235 33% 917 35%
Female 473 67% 1675 65%
Total 708 100% 2638 100%
RCS 1.7 1.8 0.010
Cachexic <0.001*
No 611 85% 2457 93%
Yes 104 15% 181 7%
Total 715 100% 2638 100%
Lifting/turning equipment 0.001*
No 10 1% 105 4%
Yes 705 99% 2533 96%
Total 715 100% 2638 100%
No. pieces of lifting/turning equipment 2.21 1.96 <0.001*
Static equipment 0.037*
No 509 1% 1983 75%
Yes 206 29% 655 25%
Total 715 100% 2638 100%
Braden scales
Sensory 2.8 3.0 <0.001*
Moisture 2.3 2.6 <0.001*
Activity 2.2 2.7 <0.001*
Mobility 2.0 2.5 <0.001*
Nutrition 2.7 3.0 <0.001*
Friction/shear 1.5 1.9 <0.001*
Total 13.6 15.7 <0.001*
CCARI 6.5 6.3 0.104
Days since last assessment 202.6 218.3 0.394

* Denotes those risk factors that are significantly different at 5% (Wald Chi-Square statistic derived from univariate GEE predictor model.
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number of days since the last assessment was significant, the
value of the odds ratio for this variable suggests that there
is only a slight decrease in the likelihood of a pressure ulcer
developing as the time between assessments decreases. The
finding that the number of pieces of equipment is significantly
related to the increase in pressure ulcer development appears
confusing until one realises that residents with a pressure
ulcer were more likely to have a greater number of pieces of
equipment due to their clinical need.

Discussion

Pressure ulcer development in any clinical facility is a
complex, multifactorial process involving such diverse
factors as resident characteristics, clinical facility resources,
staff knowledge, attitudes and skills as well as the clinical
and administrative leadership provided by those in charge of
such facilities®. The situation in the aged care sector is further
compounded by residents’ age, fragility, dependency levels
and comorbidity profile. The levels of highly trained staff are
lower on a per resident basis and the sector is generally under
significant cost pressure.

The PRIME trial specifically attempted to investigate the
effectiveness of an integrated system to reduce the prevalence
of pressure ulcers in 23 ‘high care’ residential aged care
facilities. The results demonstrate that the cohorts were
generally comparable on demographic characteristics at
both survey points (Table 1) before and after the PRIME
intervention, with the exception of a slightly higher age and
marginally lower number of residents who were cachexic at
Survey 2. Obviously it is important to ensure that the cohorts
are equivalent at both survey points when investigating the
clinical effectiveness of an intervention such as PRIME because
we have previously demonstrated that there is a significant
role played by comorbidity in pressure ulcer development in

Table 9. Pressure ulcer risk multivariate model for PRIME trial.

the aged care sector . As there was no statistically significant
difference in the cohorts for comorbidity (Table 2) at either
survey point, we are confident that our findings were not
affected by this potential risk factor. The multivariate model
presented in Table 9 includes age and cachexia and thus
adjusts for differences in these variables.

The finding that pressure ulcer prevalence significantly
decreased at the second survey (Table 3) suggests that
the PRIME intervention was effective in reducing overall
prevalence; however, of those residents who did develop an
ulcer, there was no significant change in the proportion that
developed one or more ulcers nor the severity of the ulcers
that were developed (Tables 4 & 5). Similarly the anatomical
distribution of the ulcers (Table 6) did not change between
Surveys 1 and 2. We believe that these findings indicate that
individual (person) risk factors are ultimately more influential
in pressure ulcer development. This assertion is supported by
our analysis of residents who did and did not have an ulcer
at each survey point (Table 8) which demonstrates the roles of
cachexia and Braden sub-scales.

Our findings on the appropriateness of pressure ulcer-
reducing equipment that was in place at the two survey
points (Table 7) demonstrated that there was a significant
increase in the use of appropriate equipment following the
PRIME intervention. We believe that this increase was due to
the effectiveness of the PRIME education component which
strongly emphasised the need for appropriate equipment
based on risk assessment and the adherence to the AWMA
guidelines *. We note that, following communication of our
first survey results to management, significant investment in
mattress replacement and other equipment was undertaken
by the participating residential aged care facilities.

Variable B S.E. Wald df Sig Exp(B)
Survey number

Survey 1 =0, Survey 2 =1 -0.755 0.0996 57.96 1 0.000 0.470
Cachexia

Not cachexic = 0, Cachexic = 1 0.406 0.1646 6.091 1 0.014 1.501
Age 0.014 0.0047 8.526 1 0.004 1.014
Braden scales

Activity -0.365 0.0840 18.863 1 0.000 0.694
Nutrition -0.138 0.0688 4.005 1 0.045 0.871
Friction/shear -0.396 0.1002 15.652 1 0.000 0.673
Days since last assessment -0.001 0.0002 9.224 1 0.002 0.999
No. pieces of repositioning equipment 0.133 0.0587 5.100 1 0.024 1.142
Constant -0.462 0.523 0.777 1 0.378 0.630
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Our final risk model (Table 9) demonstrated that the PRIME
intervention resulted in a 53% reduction in the likelihood of
pressure ulcer development by the second survey; however, it
does not explain the mechanism for the reduction. This is an
unavoidable outcome of a pre- and post-designed study such
as that used in the PRIME trial. The nature of an integrated
intervention that was used in this study is such that it is
impossible and perhaps unwarranted to attempt to unravel
the effects of the individual components of the intervention
as it was designed to be integrated as a total system. As
mentioned previously, pressure ulcer development in the aged
care sector is a complex, multifactorial event and we strongly
believe that success in reducing the prevalence of pressure
ulceration requires a similarly multifaceted evidence-based
approach involving the components utilised in the PRIME
trial. We believe that future research, employing alternative
methodologies, may shed further light on the effectiveness of
individual interventions.

Our findings show that cachexia plays an important role in
pressure ulcer development; this is supported by the finding
that the Braden sub-scale for nutrition is also significantly
associated with pressure ulceration. This finding is also
consistent with the literature on nutrition and pressure ulcer
risk modelling * 3* 3. Similarly, our findings for the Braden

sub-scales of activity and friction/shear showed these to be
important predictors for ulceration. The unexpected finding
was that the number of days since the previous pressure ulcer
risk assessment played a minimal role in reducing pressure
ulcer prevalence and may be related to the quality of the
assessment as opposed to the frequency of assessment. We
believe that this finding requires further investigation.

The relationship between the number of pieces of equipment
and the formation of a pressure ulcer is initially confusing
as our risk model suggests that the more equipment there
is in place the greater the risk of developing an ulcer. This
finding is the result of the analytical methods employed that
examine relationships rather than causation. When viewed in
this light, the result merely demonstrates that residents with
an ulcer had more equipment in place than those without an
ulcer, as one would expect.

Our trial is limited by the pre- and post-intervention design;
ideally a randomised controlled trial would have been a more
methodologically pure design. We believed that this would
not have been practical to conduct in the residential aged
care facilities that participated in our trial due to the inability
of ‘blinding’ staff to the trial intervention either within
or between facilities. Furthermore, our intervention was
based on accepted, evidence-based clinical guidelines for the
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prevention of pressure ulcers and therefore we believed that
it would be ethically untenable to deprive some residents of
the potential benefits of the PRIME intervention. The fact that
there was a significant decrease in the prevalence of pressure
ulcers following the introduction of the PRIME intervention
could be partially attributed to the phenomenon of regression
to the mean; however, we believe that the magnitude of
the decrease in prevalence that we detected is greater than
could reasonably be expected through regression. A further
limitation of our study is that the characteristics of the
residents changed slightly during the 12 months between
the first and second surveys; however, these differences were
adjusted for in the multivariate modelling.

Overall, the PRIME trial demonstrates that it is possible
to significantly decrease the prevalence of pressure ulcers
in the ‘high care’ residential aged care sector through the
introduction of an integrated system for the prediction
and prevention of pressure ulcers based on best available
evidence. We acknowledge the importance of facility level
managerial support and the commitment of clinical staff
in the implementation of interventions such as ours. As
with any research, we believe that our results have raised a
number of questions that need to be investigated further by
those attempting to reduce the prevalence of pressure ulcers
in the frail elderly.

Acknowledgements

We acknowledge the input of Dr Rosina Vogel, Birgit Burge,
Graeme Prior, Malda Tobin, Margaret Thorp, the Hardi
Nursing Home Group, Hall & Prior Residential Health & Aged
Care Organisation, Prime Life, the Southport Community
Nursing Home and the Cumberland View Nursing Home.

Funding

This study was funded by a grant from the Commonwealth
Department of Health & Ageing through the Clinical IT in
Aged Care Product Trials Scheme 2004.

Competing interests

None of the authors hold competing interests in the design,
methods or results of this study.

References

1. Lewin G, Carville K, Newall N, Phillipson M, Smith J & Prentice J.
Determining the effectiveness of implementing the AWMA Guidelines for
the Prediction and Prevention of Pressure Ulcers in Silver Chain, a large home
care agency. Stage 1: baseline measurement. Prim Intent 2003; 11(2):57-58,
60-67, 69-72.

2. Horn SD, Bender SA, Ferguson ML ef al. The national pressure ulcer long
term care study: pressure ulcer development in long-term care residents.
JAGS 2004; 52:359-367.

3. Heenekens CH & Buring JE. In: Epidemiology in Medicine. Mayrent SL
(Ed). Boston/Torronto. Little, Brown and Company 1987, p54-98.

4. Hengstermann S, Fischer A, Steinhagan-Thiessen E & Schultz R-J. Nutrition
status and pressure ulcer: What we need for nutrition screening. J Parent
Ent Nutr 2007; 31(4):288-294.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Berlowitz DR & Frantz RA. Implementing best practice in pressure ulcer care:
the role of continuous quality improvement. JAMDA 2006 (supp):37-41.

Kaltenthaler E, Whitfield MD, Walters SJ, Akenhurst RL & Paisely S. UK,
USA and Canada: how do their pressure ulcer prevalence and incidence
data compare? ] Wound Care 2001; 10(1):530-535.

Gulasci L. Epidemiology, prevention and treatment of pressure ulcers in
Hungarian hospitals 1992-1998. Part 2. EPUAP Rev 2001; 2(2):37-41.

Brandeis GH, Morris JN, Nash DJ et al. The epidemiology and natural
history of pressure ulcers in elderly nursing home residents. JAMA 1990;
264(22):2905-2909.

Brandeis GH, Berlowitz DR, Hossain M & Norris JN. Pressure ulcers: the
minimum data set and the resident assessment protocol. Adv Wound Care
1995; 8(6):18-25.

Burd C, Langemo DK, Olson B et al. Epidemiology of pressure ulcers in a
skilled care facility. ] Gerontol Nurs 1992; 18(9):29-39.

Potter MS. Incidence of pressure sores in nursing home patients. ] Wound
Care 1994; 3(1):37-42.

Roberts R. Pressure sore care in Clwyd nursing homes. ] Wound Care 1994;
3(8):385-387.

Petersen NCO & Bittman S. The epidemiology of pressure sores. Scand ]
Plast & Reconst Surg 1971; 5:62-66.

Barrois D, Allaert FA & Colin D. A survey of pressure sore prevalence in
hospitals in the greater Paris region. ] Wound Care 1995; 4:234-236.

Bours GJJW, Halfens RJG, Lubbers M & Halbloom JRE. The development
of a national registration form to measure the prevalence of pressure ulcers
in the Netherlands. Ostomy/Wound Manage 1999; 45(11):28-40.

Bours GJJW, De Laat E, Halfens RGJ & Lubbers M. Prevalence, risk factors
and prevention of pressure ulcers in Dutch intensive care units. Results of
a cross-sectional survey. Intensive Care Med 2001; 27:1599-1605.

Lindgren M, Unosson M & Ek A-C. Pressure sore prevalence within a
public health services area. Int ] Nurs Prac 2000; 6:333-337.

Lepisto M, Eriksson E, Hietanen H & Asko-Seljavaara S. Patients with
pressure ulcers in Finnish Hospitals. Int ] Nurs Prac 2001; 7:280-287.

Santamaria N, Carville K, Prentice J, Ellis I, Ellis T, Lewin G & Newall N.
Pressure ulcer prevalence and its relationship to comorbidity in nursing
home residents: results from phase 1 of the PRIME Trial. Prim Intent 2005;
13(3):107-115.

Australian Wound Management Association. Clinical Practice Guidelines
for the Prediction and Prevention of Pressure Ulcers. West Leederville,
Perth, Australia: Cambridge Publishing, 2001.

Saliba D, Rubenstein LV, Simon B et al. Adherence to pressure ulcer
prevention guidelines: implications for nursing home quality. ] Am Geriatr
Soc 2003; 51:56-62.

Baier RR, Gifford DR, Lyder CH et al. Quality improvement for pressure
ulcer care in the nursing home setting: The Northeast Pressure Ulcer
Project. ] Am Med Dir Assoc. 2003; 4:291-301.

Berlowitz DR. Striving for six sigma in pressure ulcer care. ] Am Geriatr
Soc 2003; 51:1320-1321.

Kimura S & Pacala JT. Pressure ulcers in adults: family physicians’
knowledge, attitudes, practice preferences, and awareness of AHCPR
guidelines. ] Fam Pract 1997; 44:361-368.

Ellis I, Santamaria N, Carville K, Prentice ], Ellis T, Lewin G & Newall N.
Improving pressure ulcer management in Australian nursing homes: results
of the PRIME Trial organisational study. Prim Intent 2006; 14(3):106-111.

Berlowitz DR, Young GJ, Hickey EC et al. Quality improvement
implementation in the nursing home. Health Serv Res 2003; 38:65-83.

Charlson ME, Pompei P, Ales KL & MacKenzie CR. A new method of
classifying prognostic comorbidity in longditudinal studies: development
and validation. J of Chronic Dis 1987; 40(5):375-83.

Prentice ], Stacey MC & Lewin G. An Australian model for conducting
pressure ulcer prevalence surveys. Prim Intent 2003; 11(2):87-109.

Santamaria N, Austin D & Clayton L. Multi-site trial and evaluation of
the Alfred/Medseed Wound Imaging System prototype. Prim Intent 2003;
10(3):119-124.

Liang K-Y & Zeger SL. Longitudinal data analysis using generalised linear
models. Biometrika 1996; 73:13-22.

Berlowitz DR, Brandeis GH, Morris JN, Ash AS, Anderson JJ, Kader B,
& Muskowitz MA. Deriving a risk-adjustment model for pressure ulcer

development using a minimum data set. ] Am Geriatr Soc 2001; 49:866-
871.

Wound Practice and Research

Volume 17 Number 1 - February 2009





