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ABSTRACT

This study describes the significant correlation between the Braden Scale (BS) and the Palliative Performance
Scale (PPS) in patients with advanced illness that has not been previously reported. The analysis was based on
a prospective sequential case series of 664 patients suffering from advanced illness who were referred to
a regional palliative medicine programme in Toronto, Canada. Baseline BS and PPS scores assessed within
24 hours of referral were considered for analysis. After controlling for age, gender, consult site and diagnosis
(cancer versus non cancer), we observed a significant positive correlation between baseline PPS and BS scores
(r = 0-885, P < 0-001). These findings suggest that for patients with advanced illness where BS is not routinely

used, PPS could be considered as a proxy for pressure ulcer risk assessment.
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INTRODUCTION

Patients with advanced illness are in transition
from curative care to supportive and palliative
care (1). The overall management of such
patients is complex as multiple management
issues exist. Wound management is increasingly
being recognised as a major domain in their
overall care. Patients with advanced illness
experience a wide range of wound-related
concerns V. Pressure ulcers represent up to
57% of all wounds seen in this clinical context "
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Significant controversy exists regarding pres-
sure ulcers; one position is that they are
completely preventable and thus their occur-
rence reflects negligence and neglect, while the
other position asserts that they are largely
inevitable and represent part of the natural
history of advanced illness. The truth lies
somewhere in between these two extreme
positions.

The Braden Scale (BS) (Figure 1), first devel-
oped in 1984 by Braden and Bergstrom (2), is
a tool designed to assess the patient’s level of
risk in developing pressure ulcers. The BS is
comprised of six subscales that assess a patient’s
sensory perception, the skin’s exposure to
moisture, activity level, mobility, nutritional
status, and friction and shear. For five of the
subscales (sensory perception, mobility, activity,
moisture and nutrition), the scores range from 1
to 4, with 4 representing the highest. The last
subscale (friction and shear) ranges from 1 to 3.
The sum of the six subscale scores yields the
total BS score, which can range from 6 to 23.

Key Points

e the Braden Scale (BS), first
developed in 1984 by Braden
and Bergstrom, is a tool de-
signed to assess the patient's
level of risk in developing
pressure ulcers
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Key Points

e the Palliative Performance Scale
(PPS) is used to assess the
functional status of palliative
care patients
the PPS has also been found to
be highly predictive in estimat-
ing the survival duration of
critically il patients in palliati-
vecare settings
presently, there is no risk
assessment tool that is entirely
exact
e the success of any tool is
predicated on whether health
care professionals are actually
tracking their results and trends
and acting upon them
the optimal mode of assessing
pressure ulcer risk may involve
the use of a composite assess-
ment that uses multiplevali-
dated tools (BS, PPS, etc.)
along with consideration of
other risk factors such as
comorbid illness (diabetes mel-
litus, paralysis, spinal deformity,
etc.) and other parameters such
as laboratorytests (haemoglo-
bin, white cell count, ESR,CRP,
serum albumin, etc.

e of the 664 patients in this
study, 465 were diagnosed with
cancer and the remaining 199
were non cancer

Correlation between BS and PPS

Lower total scores are associated with a higher
risk of developing pressure ulcers. A number of
studies have been conducted to determine the
predictive validity of the BS (3-5). From these
studies, five risk levels of developing pressure
ulcers have been identified: 19-23 not at risk,
15-18 mild risk, 13—-14 moderate risk, 10-12 high
risk and <9 very high risk.

The Palliative Performance Scale (PPS) (Fig-
ure 2) is used to assess the functional status of
palliative care patients (6). The PPS has five
dimensions including the patient’s ambulation,
activity level and evidence of disease, self-care,
oral intake and level of consciousness. The PPS
has 11 levels from PPS 0% to PPS 100% in 10%
increments. A patient at PPS 0% is dead, while
at PPS 100% is mobile and healthy. Since its
introduction in 1996, the PPS has become
a popular assessment tool used by clinicians to
communicate the functional status of palliative
care patients to aide in care planning and
delivery (7). The PPS has also been found to be
highly predictive in estimating the survival
duration of critically ill patients in palliative
care settings (8).

Presently, there is no risk assessment tool that is
entirely exact. Furthermore, the success of any tool
is predicated on whether health care professionals
are actually tracking their results and trends and
acting upon them. Regarding predictive validity,
the BS has shown sensitivities that range from
70% to 100% and specificities ranging from 64% to
90% (3). Therefore, it tends to over predict the
likelihood of developing pressure ulcers. Ulti-
mately, the optimal mode of assessing pressure
ulcer risk may involve the use of a composite
assessment that uses multiple validated tools (BS,
PPS, etc.) along with consideration of other risk
factors such as comorbid illness (diabetes mellitus,
paralysis, spinal deformity, etc.) and other param-
eters such as laboratory tests (haemoglobin, white
cell count, erythrocyte sedimentation rate (ESR),
C-reactive protein (CRP), serum albumin, etc.).

METHODS

Six hundred and sixty-four sequential patients
were eligible for the study. They represented
patients referred to a consultative combined
community and hospital-based palliative med-
icine programme for consideration of support-
ive and palliative care. This programme serves
an estimated population of 750 000 within the
northwest quadrant of Metropolitan Toronto,
Canada. Recruitment for this study was com-

menced with new referrals on 1 May 2005 and
ended on 30 June 2006. All patients or their
substitute decision makers provided consent to
have their clinical data registered in a research
database. The study protocol was approved by
the research ethics board of the William Osler
Health Centre in Toronto, Canada.

Each patient in this study had an initial PPS
and BS assessment performed by a member of
the palliative medicine consult team within
24 hours of the referral. Other data included in
this study were the patient’s age, gender, first
consult site (home or hospital) and diagnosis
type (cancer or non cancer). Statistical analyses
were performed with SPSS 16-0. Frequency
distributions were examined overall and in
two groups categorised by diagnosis type.
Pearson chi-squared test was used to examine
the relationship between diagnosis type and
each of the variables. General linear regression
was used to test the correlation between PPS
and BS and other variables.

RESULTS

Patient characteristics

Of the 664 patients in this study, 465 (70-0%)
were diagnosed with cancer and the remaining
199 (30-0%) were non cancer. Although male and
female patients were distributed evenly overall,
there were significantly more male patients in
this cohort with cancer (*> = 10-3, P = 0-001).
Just over half of the patients (59-4%) had their first
consult in the hospital, but patients with cancer
were more likely to have their first consult at
home (4> = 1032, P < 0-001). Compared with
the median age of 77 years, patients with cancer
were younger than those with non cancer:
72.5 years (cancer) versus 80-6 years (non can-
cer) (4% = 54-6, P < 0-001). These patient char-
acteristics are shown in Table 1.

BS and PPS assessments

Overall, the initial BS scores in this study
ranged from 6 to 22 with a median score of 14-0.
The initial PPS scores ranged from PPS 10% to
PPS 80% with a median of PPS 45%. The
diagnosis type had a significant impact on the
patients’ PPS and BS levels (5> = 236-5 for PPS
and y* = 269-0 for BS, both P < 0-001). Specif-
ically, non cancer patients had significantly
higher occurrence of lower PPS and BS scores
when compared against those with cancer. The
patterns of PPS and BS scores are shown in
Figure 3.
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Correlation between BS and PPS

Table 1 Overall patient characteristics

Overall Diagnosis type
Number of Number of
Number of patients with  non cancer
Variables patients (%)  Mean Median  Range cancer (%) patients (%) 7 P value
Gender
Male 330 (49-7) 250 (37-7) 80 (12-0) 10-3 0-001
Female 334 (50-3) 215 (32-4) 119 (17-9)
Site of first consult
Home 270 (40-7) 248 (37-3) 22 (3-3) 103-2  <0-001
Hospital 394 (59-3) 217 (32-7) 177 (26-7)
Age in years
<45 9 (29 749 77-0 19-103 6 (2-4) 3 (0-5) 54.6 <0-001
45-64 107 (16-1) 94 (14-2) 13 (2-0)
65-74 143 (21-5) 115 (17-3) 28 (4-2)
75-84 247 (37-2) 166 (25-0) 81(12-2)
85+ 148 (22-3) 74 (11-1) 74 (11-1)
Braden score
19-23 156 (23-5) 14.3 14-0 6-22 154 (23-2) 2 (0-3) 236-5  <0-001
(not at risk)
15-18 171 (25-8) 151 (22-7) 20 (3-0)
(mild risk)
13-14 90 (13-6) 68 (10-2) 22 (3:3)
(moderate risk)
10-12 131 (19-7) 65 (9-8) 66 (9-9)
(high risk)
<9 116 (17-5) 27 (4-1) 89 (13-4)
(very high risk)
PPSV?2 level
PPS 10% 27 (4-1) PPS PPS PPS 3 (0-5) 24 (3-6) 269-0 <0-001
PPS 20% 95 (14-3) 44.7%  45% 10-80% 20 (3-0) 75 (11-3)
PPS 30% 129 (19-4) 68 (10-2) 61(9-2)
PPS 40% 81(12-2) 63 (9-5) 18 (2-7)
PPS 50% 111 (16-7) 94 (14-2) 17 (2-6)
PPS 60% 87 (13-1) 84 (12-7) 3(0-5)
PPS 70% 107 (16-1) 106 (16-0) 1(0-2)
PPS 80% 27 (4-1) 27 (4-1) 0(0)
Total 664 465 (70-0) 199 (30-0)

PPS, Palliative Performance Scale.

Correlation between BS and PPS

A strong linear trend was shown between the
initial BS and the initial PPS scores, but it
appeared to differ between cancer and non
cancer patients. This correlation was examined
further using the partial correlation test before
and after taking into account the effects of age,
gender, consult site and diagnosis type. The
significant correlation between PPS and BS
persisted whether the effect of other factors
were removed or not (r = 0-936 before and
r = 0-885 after, both P < 0-001). Furthermore,
our linear regression model that included all
the variables showing diagnosis type and

consult site had a significant impact on the
correlation of PPS and BS (F = 17009, P < 0
-001). However, age and gender had no effect
on this relationship. Based on the distribution
of the PPS scores for each BS risk levels shown
in Table 2 and the computed PPS scores from
the linear regression model, a suggested con-
version table between BS and PPS levels is
shown in Table 3.

DISCUSSION

The development of pressure ulcers isa common
clinical problem for patients with advanced
illness, especially in the palliative care setting.
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e a strong linear trend was
shown between the initial BS
and the initial PPS scores, but it
appeared to differ between
cancer and non cancer patients
our linear regression model that
included all the variables show-
ing diagnosis type and consult
site had a significant impact on
the correlation of PPS and BS




Key Points

o the BS has been shown to be
a validated and reliable tool for
assessing the risk of developing
pressure ulcers

unlike the PPS that is widely
used to assess one's functional
status in palliative care, the BS
tool is not commonly applied to
these patients

in this study, a significant cor-
relation between the initial BS
and the initial PPS scores in
a cohort of 664 patients with
advanced illness referred to
a regional palliative medicine
programme that has never been
reported until now

patients with lower BS scores
who were at higher risks of
developing pressure ulcers also
had lower PPS scores with
reduced functional status

Correlation between BS and PPS

Patient Name

Evaluator Name

Date of Assessment

SENSORY PERCEPTION

Ability to respond
meaningfully to pressure-
related discomfort

1. Completed Limited
Unresponsive (does not moan,
flinch, or grasp) to painful
stimuli, due to diminished level
of consciousness or sedation.
OR
Limited ability to feel pain over
most of body.

2. Very Limited
Responds only to painful stimuli.
Cannot communicate discomfort
except by moaning or
restlessness

OR
Has a sensory impairment which
limits the ability to feel pain or
discomfort over ¥ of body.

3. Slightly Limited

4. No Impairment

to verbal
but cannot always communicate
discomfort or the need to be
turned.

OR

Has some sensory impairment
which limits ability to feel pain or
discomfort in 1 or 2 extremities

Responds to verbal
commands. Has no sensory
deficit which would limit ability
to feel or voice pain or
discomfort.

MOISTURE

Degree to which skin is
exposed to moisture

1. Constantly Moist

Skin is kept moist almost
constantly by perspiration, urine,
etc. Dampness is detected
every time patient is moved or
turned

2. Very Moist

Skin is often, but not always
moist. Linen must be changed at
least once a shift.

3. Occasionally Moist

Skin is occasionally moist,
requiring an extra linen change
approximately once a day

4. Rarely Moist

Skin is usually dry, linen only
requires changing at routine
intervals.

ACTIVITY

Degree of physical activity

1. Bedfast
Confined to bed.

2. Chairfast

Ability to walk severely limited or
non-existent. Cannot bear own
weight and/or must be assisted
into chair or wheelchair.

3. Walks Occasionally

Walks occasionally during day, but
for very short distances, with or
without assistance. Spends
majority of each shift in bed or
chair.

4. Walks Frequently

Walks outside room at least
twice a day and inside room at
least once every two hours
during waking hours.

MOBILITY

Ability to change and
control body position

1. Completely Immobile
Does not make even slight
changes in body or extremity
position without assistance

2. Very Limited
Ability to walk severely limited or
non-existent. Cannot bear own
weight and/or must be assisted
into chair or wheelchair.

3. Slightly Limited
Makes frequent though slight
changes in body or extremity
position independently.

4. No Limitation

Makes major and frequent
changes in position without
assistance.

NUTRITION

Usual food intake pattern

1. Very Poor
Never eats a complete meal.
Rarely eats more than 1/3 of
any food offered. Eats 2
servings or less of protein (meat
or dairy products) per day. Take
fluids poorly. Does not take a
liquid dietary supplement

OR

Is NPO and/or maintained on
clear liquids or IV's for more

2. Probably Inadequate
Rarely eats a complete meal and
generally eats only about % of
any food offered. Protein intake
includes only 3 servings of meat

3. Adequate

Eats over half of most meals. Eats
a total of 4 servings of protein,
meat, dairy products per day.
Occasionally will refuse a meal,

or dairy products per day. but will usually take a supplement
Occasionally will take a dietary when offered

supplement. OR

OR Is on a tube feeding or TPN

Receives less than optimum
amount of liquid diet or tube

regimen which probably meets
most of nutritional needs.

4. Excellent

Eats most of every meal.
Never refuses a meal. Usually
eats a total of 4 or more
servings of meat and dairy
products.

Occasionally eats between
meals. Does not require
supplementation.

FRICTION & SHEAR

than 5 days feeding.
1. Problem 2. Potential Problem 3. No Apparent Problem

Requires moderate to maximum
assistance in moving. Complete
lifting without sliding against
sheets is impossible. Frequently
slides down in bed or chair,
requiring frequent repositioning
with maximum assistance.

Moves feebly or requires
minimum assistance. During a
move skin probably slides to
some extent against sheets,
chair, restraints or other devices.
Maintains relatively good position
in chair or bed most of the time
but i slides down.

or
agitation leads to almost
constant friction.

Moves in bed and in chair
independently and has sufficient
muscle strength to lift up
completely during move. Maintains
good position in bed or chair.

Total Score

Figure 1. The Braden Scale (© Barbara Braden and Nancy Bergstrom, 1988. Reprinted with Permission).

The BS has been shown to be a validated and
reliable tool for assessing the risk of developing
pressure ulcers. Yet, unlike the PPS that is
widely used to assess one’s functional status in
palliative care, the BS tool is not commonly
applied to these patients. In this study, a signif-
icant correlation between the initial BS and the

initial PPS scores in a cohort of 664 patients
with advanced illness referred to a regional

been reported until now.

In particular, patients with lower BS scores
who were at higher risks of developing pressure
ulcers also had lower PPS scores with reduced
functional status. Furthermore, non cancer
patients had greater risks of pressure ulcers
when compared against those with cancer, but
this difference diminished with decreasing

palliative medicine programme that has never

PPS Ambulation Activity & Evidence of Self-Care
Level Disease
100% Full Normal activity & work Full Normal Full
No evidence of di
90% Eull Normal activity & work Full Normal Full
Some evidence of disease
80% Eull Normal activity with Effort Full Normal or Full
Some evidence of disease reduced
70% Reduced Unable Normal Job/Work Full Normal or Eull
Significant disease reduced
60% Reduced Unable hobby/house work Occasional assistance Normal or Full
Significant disease necessary reduced or Confusion
50% Mainly Sit/Lie Unable to do any work Considerable assistance Normal or Full
Extensive disease required reduced or Confusion
40% Mainly in Bed Unable to do most activity Mainly assistance Normal or Full or Drowsy
Extensive disease reduced +/- Confusion
30% Totally Bed Unable to do any activity Total Care Normal or Full or Drowsy
Bound Extensive disease reduced +/- Confusion
20% Totally Bed Unable to do any activity Total Care Minimal to Full or Drowsy
Bound Extensive di sips +/- Confusion
10% Totally Bed Unable to do any activity Total Care Mouth care Drowsy or Coma
Bound Extensive di only +/- Confusion
0% Death - - - -

Figure 2. Palliative Performance Scale (© 2001 Victoria Hospice Society. 1996. Reprinted with Permission).
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Correlation between BS and PPS

PPS level (%)

. ‘]l Diagnosis
type

I Noncancer

P4 Cancer

Noncancer
" Cancer

T T
20 25

Braden Score

Figure 3. Correlation between BS and PPS. BS, Braden Scale; PPS, Palliative Performance Score.

function. Given this strong positive correlation,
it would seem that PPS could be considered as
a proxy measure in pressure ulcer risk assess-
ment within the palliative care setting. Thus, for
seriously ill patients with low PPS scores,
clinicians should advocate for prescribed turn-
ing schedules and the use of special support
surfaces and closely monitor for the develop-
ment of early stage pressure lesions. The
observed correlation is intuitive as patients
spending more time in bed in one position
because of fatigue, weakness, etc. may also have
somewhat reduced fluid intake and poor
nutritional status with decreased tissue turgor
and cachexia.

Furthermore, because BS scores are often used
as specific criteria by health authorities to
determine whether progressively more expen-
sive support surfaces (air fluidised, low air loss,
alternating air, static flotation, etc.) need to be
provided for the patient, the relationship of func-

Table 2 Distribution of PPS over BS levels

tional status could also be used for cost efficiency.
In a case report of a patient with dementia who
became bed bound, the Functional Assessment
Staging Tool (FAST ) criteria of Stage 7(c) used by
the National Hospice Pallative Care Organiza-
tion (NHPCO) for 6-month prognosis has shown
to be much less predictive than PPS (PPS was
80% accurate in predicting <6 months versus
FAST of 0% versus Mortality Rating Index 57%)
(9). Thus, a low PPS combined with low BS score
may improve accuracy, and the development of
pressure ulcers is associated with decreased
survival (10-12).

In spite of the striking correlation noted
between the BS and the PPS scores, the findings
from this study were from one regional pallia-
tive care programme only. As such, further
validation of this relationship with larger
sample preferably from a different site by
independent investigators is needed. The sug-
gested conversion table between BS and PPS

PPS level

BS level 10% 20% 30% 40% 50% 60% 70% 80% Total
19-23 (not at risk) 0 0 0 0 7 30 92 27 156
15-18 (mild risk) 0 0 4 21 78 53 15 0 17
13-14 (moderate risk) 0 1 22 43 20 4 0 0 90
10-12 (high risk) 0 24 85 16 6 0 0 0 131
<9 27 70 18 1 0 0 0 0 116
(very high risk)

Total 27 95 129 81 m 87 107 27 664

BS, Braden Scale; PPS, Palliative Performance Scale.
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Key Points

® non cancer patients had greater
risks of pressure ulcers when
compared against those with
cancer, but this difference
diminished ~ with  decreasing
function
given this strong positive corre-
lation, it would seem that PPS
could be considered as a proxy
measure in pressure ulcer risk
assessment within the palliative
care setting
for seriously ill patients with
low PPS scores, clinicians
should advocate for prescribed
turning schedules and the use
of special support surfaces and
closely monitor for the devel-
opment of early stage pressure
lesions
e 3 low PPS combined with low
BSscore may improve accuracy,
and the development of pres-
sure ulcers is associated with
decreased survival




Key Points

o further validation of this rela-
tionship with larger sample
preferably from a different site
by independent investigators is
needed

the suggested conversion table
between BS and PPS levels also
requires independent validation
of its accuracy

this study only considered BS
and PPS values at baseline
without tracking the relation
over time

PPS should be considered as
a proxy measure for BS in the
pursuit of screening for pres-
sure ulcer risk in the setting of
supportive and palliative care

Correlation between BS and PPS

Table 3 Suggested conversion between BS and PPS levels*

BS PPS

19-23 (not at risk)
15-18 (mild risk)
13-14 (moderate risk)
10-12 (high risk)

<9 (very high risk)

PPS 60%-PPS 80%
PPS 50%-PPS 60%
PPS 40%

PPS 30%-PPS 40%
PPS 10%—PPS 20%

BS, Braden Scale; PPS, Palliative Performance Scale.

*PPS = —8-99 + 3-77 (BS) — 3-25 site + 2-35 Diagnosis,
where site = 0 for home and 1 for hospital and Diagnosis = 0
for non cancer and 1 for cancer.

levels also requires independent validation of its
accuracy. Inaddition, this study only considered
BS and PPS values at baseline without tracking
the relation over time.

CONCLUSIONS

Pressure ulcers are highly prevalent in the setting
of patients with advanced illness. They are
associated with increased morbidity and mortal-
ity, reduced quality of life and escalating health
care expenditures. BS has been shown to be an
effective screening tool for risk assessment for the
development of pressure ulcers in a number of
clinical scenarios. This study shows a strong
linear correlation between BS and PPS in the
setting of patients with advanced illness referred
for supportive and palliative care. Therefore, PPS
should be considered as a proxy measure for BS
in the pursuit of screening for pressure ulcer risk
in the setting of supportive and palliative care.
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