Are All Pressure Ulcers Avoidable?
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A quality of care debate centers on whether pressure
ulcers result from factors largely dependent on care-
givers, or whether pressure ulcers result from factors
associated with patient morbidity. A reduction in inci-
dence, defined as the development of a new pressure
ulcer, is the focus of prevention strategies. Yet epide-
miological data demonstrates a stability in the inci-
dence of pressure ulcers despite drastic improvements
in understanding of pressure ulcers, increased regula-
tory oversight, and improvements in technologies
available for prevention of pressure ulcers. The expla-
nation for this stable incidence of pressure ulcers in-
cludes a failure of known effective preventive treat-

ment to be applied or the failure of prevention
strategies to be effective in spite of being applied. No
intervention strategy has been reported that consis-
tently and reproducibly reduces the incidence of pres-
sure ulcers to zero. The published data on prevention
of pressure ulcers do not support an assumption that
all pressure ulcers are preventable. An effective pre-
vention strategy demonstrated to eliminate pressure
ulcers across healthcare settings is lacking. (J Am Med
Dir Assoc 2003; 4: S44-548)
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Pressure ulcers continue to generate controversy related to
quality of care. The quality debate centers on whether pres-
sure ulcers result from factors largely dependent on the care-
givers, or whether pressure ulcers result from factors associated
with patient morbidity. The debate is critical, because the
emphasis in reducing the incidence of pressure ulcers depends
on which view predominates.

DISCUSSION

A reduction in incidence, defined as the development of a
new pressure ulcer, is the focus of prevention strategies. The
first observable puzzle about pressure ulcers is that incidence
data demonstrates little change over the past decade (See
Table 1). In one observational study of pressure ulcer inci-
dence in a national nursing home chain from 1991 to 1995, a
relative decrease in incidence of 29% was observed over time.
The absolute reduction was 0.8%, from an incidence of 2.7%
to 1.9%. The incidence of stage Il and IV pressure ulcers
declined from 30% to 24%, an absolute reduction of 6%. This
data confirms that although the incidence in long-term care
may have decreased slightly, pressure ulcers continue to
occur.!

In a similar study of patients in the Veterans Adminis-
tration long-term care facilities from 1990 to 1997, the
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Table 1. Incidence of Pressure Ulcers in Acute and Long-Term
Care (1982-1999)*

Study Date Site Incidence
Anderson, et al.?3 1982  Acute care 2.7%
Moody, et al.?* 1988  Acute care 5.4%
Gosnell, et al.?® 1992 Acute care 8.4%
Thomas, et al.?® 1991  Acute care 12.9%
(high risk)
Langemo, et al.?” 1991  Acute care 15%
Perneger, et al.?® 1998  Acute care 10.3%
Bergstrom, et al.?° 1998  Acute care 8.5%
Goodridge, et al.*® 1998  Acute care 9.7%
Hagisawa & Barbenel®' 1999  Acute care 4.4%
Schultz, et al®? 1999  Acute care 2%
Leshem & Skelskey?? 1988 Long-termcare 7%
Berlowitz & Wilking3* 1989  Long-termcare  10.8%
Brandeis®® 1990 Long-termcare  13.2%
Berlowitz, et al.2 1990 Long-term care  4.5%
Langemo, et al."® 1991 Long-termcare  28%
Berlowitz et al.” 1991 Long-termcare 2.7%
Leshem & Skelskey?? 1992  Long-termcare 4%
Rudman, et al.3® 1993 Long-termcare  4.2%-10.3%
Brandeis, et al.>’ 1994 Long-termcare  6.5%
(low risk)
Berlowitz, et al.’ 1995 Long-termcare 1.9%
Berlowitz, et al.? 1997 Long-termcare 4.6%
Richardson, et al.>® 1998 Long-termcare  13%
Bergstrom, et al.® 1998 Long-termcare  23.9%

*Reported incidence rates in two clinical settings for Stage Il or
greater pressure ulcers. Hospice, home care and rehabilitation rates
excluded.

incidence of pressure ulcers increased with time, from 4.5%
to 4.6% in the first half of 1997 (P < 0.001). The severity
of pressure ulcers increased during this time also, with 43%

S44 Thomas

JAMDA - March/April 2003



Table 2. Published Studies of Risk Factors for Development of Pressure Ulcers

Population Factors Odds
Ratio
Bed- or chair-confined hospital persons older than 55 years*° Nonblanchable erythema 7.52
Lymphopenia 4.86
Immobility 2.36
Dry, scaly skin 2.31
Loss of body weight 2.18
In low-incidence nursing homes Difficulty in ambulation 3.6
Difficulty feeding oneself 35
Male gender 1.9
In high-incidence nursing homes.*' Difficulty with ambulation 33
Fecal incontinence 2.5
Difficulty feeding oneself 2.2
Diabetes mellitus 1.7
Prospective, chronic-care setting*? A history of cerebrovascular accident 5.0
Bed- or chair-confined 3.8
Impaired nutritional intake 2.8
National probability sample of community-dwelling persons aged Self-assessed poor health 3.5
55 to 75 years*® Current smoking 2.9
Dry or scaly skin on examination 2.5
Decreased activity level 1.9

of ulcers stage 11 or IV in 1990, and 45% of ulcers at these
stages in 1997 (P < 0.01). Overall, in this health system
there was little change or a slight increase in incidence of
pressure ulcers.”

This stability in incidence rates occurs despite drastic im-
provements in understanding of pressure ulcers, increased
regulatory oversight, and improvements in technologies avail-
able for prevention of pressure ulcers. The explanation for this
stable incidence of pressure ulcers includes a failure of known
effective preventive treatment to be applied, or the failure of
prevention strategies to be effective despite being applied.
Clearly effective prevention strategies may fail because they
are inadequately applied, such as vaccination for measles. On
the other hand, failure of prevention may occur because the
intervention is ineffective, as in osteoarthritis, for which there
is no clearly effective strategy. No intervention strategy has
been reported which regularly and reproducibly reduces the
incidence of pressure ulcers to zero, even in the setting of
randomized trials where prevention strategies are consistently
applied.>*

Epidemiological studies of risk factors have explored clues
for developing prevention strategies. Risk factors do not al-
ways imply causative factors, and may merely represent asso-
ciations. Epidemiological risk assessment for pressure ulcers is
limited to factors that are observable and quantifiable. Non-
observable factors may be extremely important but may not be
captured or quantifiable. No controlled trial has shown that
risk assessment leads to a reduction in incidence of pressure
ulcers.”

Risk factors associated with the development of pressure
ulcers in epidemiological studies are shown in Table 2. Risk
factors associated with pressure ulcers can be divided into
those that are modifiable and those that are unmodifiable.
Examples of a modifiable risk factor include lowering choles-
terol to prevent heart disease. Unmodifiable risk factors can-
not be changed, such as age or gender.

Clearly some factors are amendable to intervention and
some are not. For example, nonblanchable erythema, in effect
an Agency for Healthcare Policy and Research Stage I pres-
sure ulcer, or smoking might be eliminated by interventions.
While difficulty with ambulation and diabetic control might
be improved, no interventions are known to eliminate lym-
phopenia, or fecal incontinence. While there are effective
treatments for dry, scaly skin, no clinical trial has been done
showing that correction of this problem eliminates its risk for
pressure ulcers.

The hypothesis to be tested from these epidemiological
studies is whether modification of a risk factor will reduce
incidence. Studies showing this type of relationship do not
exist for pressure ulcers. One would presume that immobility
can be improved. However, in many situations, such as hemi-
paresis due to stroke, improvement may not be possible.®~8
Despite commonsense approaches to turning, positioning, and
improving passive activity, no published data supports the
view that pressure ulcers can be prevented by passive
positioning.9

The risk association with nutritional factors such as diffi-
culty feeding oneself, weight loss, and impaired nutritional
intake has led to a focus on nutritional interventions to
prevent pressure ulcers. Intuition would suggest that supplying
abundant calories and protein would lead to improved out-
comes. Despite numerous studies, no nutritional intervention
has shown effectiveness in prevention of pressure ulcers.!°

In an observational study of hospitalized, critically ill pa-
tients, oral supplements were given to 33% of one group
compared to 87% of another group. There was no difference
in pressure ulcer incidence (26% vs. 20%), or to the presence
of a pressure ulcer at discharge (15% vs 10%).!4

In a prospective trial of supplemental nutritional products
given to older patients, the intervention did not affect devel-
opment of a pressure ulcer. Despite a higher caloric intake in
the intervention group (1081 Kcal versus 957 Kcal, P =
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Table 3. Published Studies of Pressure-reducing Devices in Prevention of Pressure Ulcers

Population

Intervention

Results

Comment

Prospective, randomized trial in
hospitalized patients with
femoral neck fracture.**

Prospective, randomized trial in
surgical & oncology
subjects.*

Prospective randomized trials in
intensive care units*® 47

Randomized, controlled trial
intensive care unit.*®

Randomized, quasi-
experimental design,
intensive care unit.*®

Prospective, controlled trial in
intensive care unit.>®

Prospective, randomized trial in
110 intensive care patients.

Prospective, non-random,
controlled trial intensive care
patients.>’

Prospective, randomized trial in
high risk intensive care
patients.>?

Prospective, controlled trial in
intensive care unit.>3

Prospective, randomized trial in
orthopedic patients®*

Prospective, randomized trial in
orthopedic patients®

Prospective, randomized
controlled trial in operating
theater®®

Prospective, randomized
controlled trial in operating
theater®’

Prospective, randomized trial in
acute care®®

Prospective, non-random trial
in long-term care.>®

Prospective, randomized trial in
long-term care®®

Prospective, randomized trial in
long-term care subjects with
a Braden score <16.

Prospective, randomized trial in
long-term care, Norton Score
>15.82

Prospective, randomized trial in
long-term care.®®

Prospective, nonrandom trial in
long-term care.®*

Prospective, randomized trial in
long-term care (neurological
impairment)®®

Prospective, randomized trial in
acute & long-term care®®

Meta-analysis®”

Meta-analysis®?

Experimental device vs. standard
mattress.

Experimental device vs. standard
mattress

Standard mattress vs. kinetic
turning beds

Low-air-loss bed vs. standard
mattress.

Low-air-loss bed vs. standard
mattress.

Alternating air mattress vs. static
air mattress vs. water
mattress.

Three-pressure-reducing devices

Static foam vs. dynamic
replacement mattress.

Air-filled vs. gel-filled pad.

Alternating pressure mattress vs.
all other overlays.
Bead bed vs. standard mattress

Airwave vs. Large Cell Ripple
alternating air mattress

Operating table overlay vs.
standard table

Alternating pressure support vs.
gel pad and standard mattress

Alternating pressure mattress vs.
water mattress vs. standard
mattress

Experimental device vs. standard
mattress

Maxifloat overlay vs 4” foam
mattress

Two pressure-reducing devices

Two pressure-reducing devices

Alternating air mattress vs.
silicone overlay.

Foam device vs. standard
mattress

Alternating air mattress vs.
silicone overlay

Experimental device vs. all other
surfaces

Standard mattress vs. foam
support

Standard mattress vs. constant
low pressure support

66% incidence of pressure ulcers at 1
and 2 weeks. Patients on
experimental mattress had
reduction to 25%.

34% incidence of pressure ulcers
control vs. 7% on treatment
device.

2 trials

12.2% treatment vs. 51% control.

19% low-air-loss group vs. 15%
standard mattress.

Incidence 20% alternating vs. 5%
static vs. 10% water.

Pressure ulcers occurred in 8-9% of

patients on any device.
8% incidence in all groups.

32% gel pad vs. 32% air pad.

Incidence 0% alternating pressure vs.

40% all other devices.
RR 0.32 (0.14 t0 0.76)

Incidence 16% vs. 34% (P > 0.05)

RR 0.53 (0.33 to 0.85)

RR 0.21 (0.06 to 0.7)

Incidence 4% alternating vs. 5%
water vs. 13% on standard
mattress

2.4% control vs. 2.0% treatment.

RR 0.42 (0.18 to 0.96)

Incidence was 31 to 47%.

Incidence 32% on both devices.

25% incidence in both groups.

Incidence 2.4% on both surfaces.

Incidence > 50% in both groups

19% on experimental device vs. 7%
on all other surfaces

4 trials

3 trials

Incidence remained 25% at 2
weeks on experimental
device.

Incidence remained 7% in
experimental device.

No difference between
groups.

Extremely high incidence in
control group.

No difference between
groups.

No statistical difference
between groups.

No difference between
groups.

No difference between
groups.

No difference between
groups.

High incidence in the control
group.

Better than standard
mattress

No difference between
groups

Better than no device

Better than standard
mattress

RR 0.35 (0.15 to 0.79) water
mattress compared to
standard

No difference between
groups.

Better than foam mattress

High incidence in high-risk
persons, unaffected by
device.

High incidence in high-risk
persons, unaffected by
device.

No difference between
groups.

No difference between
groups.

No difference between
groups

Experimental device was
worse.

Average risk reduction of
71% (57% to 81%)

Average risk reduction of
70%

RR = relative risk.

0.006) and higher protein intake (45.9 g protein versus 38.3 g
protein in the control group, P < 0.001), the cumulative
incidence of pressure ulcers was 41% in the nutritional inter-
vention group versus 47% in the control group.'’

The effect of overnight supplemental enteral feeding in
patients with a fracture of the hip and a high pressure-sore risk
score has been evaluated in a randomized clinical trial. Of the
62 patients randomized for enteral feeding, only 25 tolerated
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their tube for more than one week, and only 16 tolerated their
tube for two weeks. Comparison of the actually tube-fed group
(n = 25 at one week, n = 16 at two weeks) and the control
group showed two to three times higher protein and energy
intake (P < 0.0001), and a significantly higher total serum
protein and serum albumin after one and two weeks in the
actually tube-fed group (all P values < 0.001). However, the
development of a pressure ulcers and severity of the ulcers
were not significantly different in the actually tube-fed
group.®

The data for the effectiveness of feeding interventions in
established pressure ulcers may provide some insight. The data
on effectiveness of feeding in reversing established pressure
ulcers is problematic. In a study of enteral tube feedings in
long-term care,'” 49 patients were followed for three months.
Patients received 1.6 times basal energy expenditure daily,
1.4 g of protein per kilogram per day, and 85% or more of
their total recommended daily allowance. At the end of 3
months, there was no difference in number or healing of
pressure ulcers. In a study of survival among residents in
long-term care with severe cognitive impairment,18 135 resi-
dents were followed for 24 months. The reasons for the
placement of a feeding tube included the presence of a pres-
sure ulcer. Having a feeding tube was not associated with
increased survival; in fact the risk was slightly increased (OR
1.09). The authors conclude that the effectiveness of enteral
feeding in pressure ulcers is not established.

It has been axiomatic that pressure ulcers are due to pres-
sure. Therefore, reducing body-surface interface pressure
should prevent pressure ulcers. If this type of prevention
strategy was effective, we should see a decline in incidence
with pressure reduction. This hypothesis has led to a number
of technological solutions to reduce pressure at the body-
surface interface.

Table 3 shows the results from testing the hypothesis that
pressure-reduction devices will eliminate pressure ulcers.
These randomized trials of pressure-reducing surfaces demon-
strates a reduction in incidence of pressure ulcers in some
studies, and no difference in other studies. The incidence in
high-risk populations in these studies remained very high,
comparable with or exceeding historical incidence studies in
which no pressure-reducing device was used. A meta-analysis
of six randomized studies of dynamic therapy in intensive care
units showed no effect on incidence of pressure ulcers.!” No
study has demonstrated an elimination of pressure ulcers de-
spite presumed effective pressure reduction.

SUMMARY

The published data on prevention of pressure ulcers do not
support an assumption that all pressure ulcers are preventable,
as suggested by some authors.”>*! Evidence from published
literature suggests that many of the known risk factors for
development of a pressure ulcer are unmodifiable by current
treatment. Nutritional strategies have been developed, but
have not been demonstrated to be effective in prevention.
Despite advanced technological devices, pressure reduction
has not demonstrated a consistent ability to affect incidence.

An effective prevention strategy demonstrated to eliminate
pressure ulcers across healthcare settings is lacking.

Further research may demonstrate effective strategies. Al-
ternatively, there may be a “floor” effect in which the un-
modifiable patient-related factors result in development of
pressure ulcers despite adequate provision of the best preven-
tion strategies.”” When pressure ulcers are not preventable by
medical interventions, the development of a pressure ulcer
cannot be used as an indicator of the quality of care provided.
The development of a pressure ulcer may be a quality indica-
tor only when persons without risk factors or who are at low
risk develop pressure ulcers.
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