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ABSTRACT

OBJECTIVE: To test the hypothesis that pressure sores significant-
ly influence the nursing workload, after taking confounding factors into
account, ie, patients’ characteristics simultancously associated with the
occurrence of pressure sores and the nursing-time requirements.

DESIGN: Retrospective analysis of administrative data for a
cohort of long-term-care residents (Planification Informatisée des
Soins Infirmiers Requis database). Two methods were used to control
for confounding factors: analysis of covariance and sample restriction.

SETTING: Long-term-care institutions of Quebec, except exclu-
sively psychiatric and private centers.

PATIENTS: Data was available for the 13,555 residents aged 65
or more whose health status changed during the year 1993-1994.

RESULTS: Prevalence of sores was 4.0% (544/13,555). Before
any adjustments were made, residents with pressure sores needed, on
average, 63 minutes more than the residents without pressure sores.
Two confounding factors were identified: dependence in the activities
of daily living and physical mobility. Analysis of covariance showed
that the adjusted increase in daily nursing care was 19 minutes. In the
second analysis, a restricted homogeneous sample for the confounding
factors was used (5,849 patients, including 414 patients with pressure
sores). According to this method, the adjusted increase in daily nurs-
ing care was 17 minutes. In both analyses, the increase was noticeable
in the spheres of alimentation, mobilization, and treatments.

CONCLUSIONS: The presence of pressure sores significantly
influences the nursing workload, even after eliminating the influence
of confounding factors. Because nursing time can be translated into
cost, effective prevention strategies and strategies of reducing the costs
of treating sores should be analyzed (Clinical Performance and Quality
Health Care 1997;5:189-194).

Clinical Performance and Quality Health Care

Pressure sores are a frequent,
although often avoidable, compli-
cation among institutionalized
patients.!? The prevalence of pres-
sure sores in nursing homes has
been estimated to range from 2.4%
to 24%.3 Their consequences can
be evaluated from both health and
cconomic viewpoints. Adverse
health consequences of pressure
sores are well known. DPressure
sores reduce quality of life and are
associated with complications such
as osteomyelitis, arthritis, anemia,
and septicemia.’

Economic consequences are doc-
umented less often, and, when they
are, figures are not accurate. On a
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national scale, available studies
report costs as high as £6 to £300
million per year in the United
Kingdom® and $5 billion in the
United States.! It has been estimat-
ed that the cost of hospitalized
patients with pressure sores is, on
average, five times higher than the
average cost calculated for all
patients admitted to the same units
during the same period, while the
average cost of patients at risk is
four times higher.? A study in sur-
gical patients (coronary artery
bypass graft and total hip replace-
ment) shows the cost of additional
days of hospital stay for patients
with pressure sores is roughly
$4,000 per patient.!® In the
absence of derailed cost analysis,
most of the excess costs likely are
due to an increase in length of stay,
which is two to five times higher in
patients with sores.®!% In nursing
homes, length of stay is not a good
proxy for cost estimation, and little
is known about the economic
impact of decubitus ulcers.

An important part of the eco-
nomic evaluaton lies in the mea-
surement of the increase in nursing
resource consumption attributable
to pressure sores. It is commonly
assumed that pressure sores induce
an increase in nursing-time require-
ments,!! and an estimate of 7 to 20
minutes’ nursing time per pressure
ulcer treatment has been pro-
posed.!? However, little objective
data is available to support those
assumptions. Such an evaluation is
difficult for two reasons. First, one
needs a valid nursing-workload
measurement tool, and this tool
must be used on large samples to
compute  accurate  estimates.
Second, patients suffering from
pressure sores present a large array
of characteristics, 361314 guch as
impaired mobility and high depen-
dence in the activities of daily living
(ADL), which have their own
effects on the nursing workload and
make it difficult to determine
whether the increased nursing
requirements are due to the pressure
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sores or to other characteristics.
Therefore, the purpose of this study
was to test the hypothesis that pres-
sure sores significantly influence the
nursing-time requirements, after
taking into account other factors
that simultaneously influence the
nursing workload. Tivo methods
were used to fulfill this objective:
sample restriction and analysis of
covariance.

METHODS
Database

The required nursing-time mea-
surement tool. The nursing-time
requirements were measured with a
tool called Planification Informatisée
des  Soins Infirmiers Requis
(PLAISIR).! This tool is used in
Quebec and Switzerland to assess
the needs of patients in long-term
care. It allows multidimensional
data to be collected on the resi-
dents. It is considered as a mini-
mum basic data set, with an empha-
sis on the elementary services
required by the resident.

The first section of the
PLAISIR questionnaire is-used to
identify the resident, to describe his
or her biopsychosocial profile, and
to identify the therapies and treat-
ments the resident receives (except
nursing care, which is considered in
the questionnaire’s second part).
The main sections of the first part of
PLAISIR allow for the following:

® Assessment of handicaps
according to the five dimensions of
the handicap code (extent of mobil-
ity, dependence in ADL, occupation,
social integration, orientation) of
the International Classification of
Impairment, Disabilities, and
Handicaps.!® Each dimension is
measured on a scale of nine cate-
gories. For example, the mobility
scale is graded as follows: (1) fully
mobile, (2) variable restriction of
mobility, (3) impaired mobility, (4)
reduced mobility, (5) neighbor-
hood restriction, (6) dwelling
restriction, (7) room restriction,
(8) chair restriction, and (9) total

restriction of mobili. The nine
grades of dependence in ADL are
(1) fully independent, (2) aided
independence, (3) adapted indepen-
dence, (4) situational dependence,
(5) long-interval dependence, (6)
short-interval dependence, (7) crit-
cal-interval dependence, (8) special-
care dependence, and (9) intensive-
care dependence.

® Assessment of deficiencies in
16 psychological and sensorial func-
tions: short- and long-term memory,
thinking, perception, wakefulness,
orientation, decision making, drives,
motivation, mood, behavior, lan-
guage, sight, hearing, making self
understood, and ability to under-
stand others. Each dimension is
assessed on a scale of four categories.

® Identification of medical
diagnoses (up to nine diagnoses)
and of the patient’s psychological
problems among a list of 13 prob-
lems: physical and verbal abuse;
disturbs others; agitation; wander-
ing; persistent anxiety, sadness,
expression of distress, withdrawal,
suicidal thoughts, thoughts of
death, awakening with unpleasant
mood, and hypersomnia.

® Idenrification of factors for
reduction or loss of mobility
among a list of 15 factors; determi-
nation of the type of disability (lim-
itation, immobility, amputation)
affecting the limbs and body parts;
identification of the mechanical
devices used among a list of 12
devices; identification of the physi-
cal and chemical means of protec-
tion used (from a list of 13
restraints); and specification of the
frequency at which they are used
(rarely, sometimes, often).

® Specification of the rehabili-
tation services received (minutes
and days per week) in the fields of
physiotherapy, occupational thera-
py, speech therapy, and nursing;
specification of the frequency of
medical visits, and description of
the specific treatments received
among a list of 10 treatments
(inhalation therapy, parenteral feed-
ing, pressure ulcers, and others).
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The last and most extensive part
of the tool is devoted to the explicit
identificadion of the nursing actions
required to fill the need of the indi-
vidual in loss of independence. A
comprehensive nomenclature of
nursing and assistance actions has
been developed. This nomenclature
is structured by area of needs (respi-
ration, feeding and hydration, elimi-
nation, hygiene, mobilization, com-
municadon, treatments, and diag-
nostic procedures). The first five cat-
egories correspond to what general-
ly is called basic care; the last two
correspond to technical care.
Communication is a category in
itself. For every possible action, the
assessor specifies the type of com-
pensadon required (guidance, par-
dal help, complete help, necessity of
constant presence or not), the cate-
gory and number of staff members
required to perform this nursing
acton, and the weekly and daily
schedule. The account of nursing
actons is realized retrospectively for
the last 7 days. Each nursing action
is associated with a normadve value
measuring the time required to per-
form it once; so, thanks to the
PLAISIR data collection form and
the normative values, it is possible to
calculate the mean number of nurs-
ing hours required per day for each
resident. We will try to show the
association between this variable and
the presence of pressure sores, after
adjustment for other variables.

Although the PLAISIR System
is based mainly on the evaluation of
required nursing actions, one rubric
deals with a few specific given treat-
ments. In this rubric, one item col-
lects the treatments of pressure
sores. A distinction is made between
care for first- or second-stage pres-
sure sores and care for third- or
fourth-stage pressure sores: (1) first
and second stages: erythema, abra-
sion, or blisters; (2) third and fourth
stages: destruction of skin and sub-
cutaneous tissue, which may extend
to muscles, tendons, or bones.

In this study, we consider that res-
idents with pressure sores are the ones
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whose pressure sores were mreated at
the time of the PLAISIR evaluaton.

The PLAISIR System is applied
according to a strict protocol that
guarantees the reliability of its mea-
sure of care intensity. The main
characteristics of this protocol are
the following:

1. Each assessor follows a 2-
day group training session, fol-
lowed by 2 days of individual train-
ing using the format of an inter-
rater reliability test;

2. All PLAISIR forms are cen-
tralized and desk-reviewed by nurs-
es. Reviewers systematically contact
the assessor by telephone to correct
the evaluations;

3. Random verifications are
done in institutions by reviewers;

4. The same required care stan-
dards must be applied by all assessors;

5. A reference manual (avail-
able on request) dertailing each
action and defining the way to
measure the action frequency and
other parameters is at the disposal
of the assessors.

The population. The population
of this study is long-term residents
in Quebec (centres d’hébergement
et de soins de long séjour or nursing
homes). Some institutons are pri-
vate while others are public. Most
residents are elderly. The residents
are assessed with the PLAISIR sys-
tem at the time they are being insti-
tutionalized or whenever their
health status changes, therefore
requiring a new assessment.

Residents entered in our study
were all the residents aged 65 years
or older who had been assessed
with the PLAISIR system during
the year 1993 to 1994; namely the
13,555 new residents or residents
whose health status changed dur-
ing that year among the 40,000
residents in Quebec.

Statistical methods. Association
between pressure sores and
some patients’ characteristics is
known.3*61314 Some of those
characteristics also influence the
nursing workload.!” The charac-
teristics simultaneously correlated

with the presence of pressure
sores and the nursing workload
are called confounding factors.
Those factors must be taken into
account in order to study the dis-
tinctive influence of pressure
sores on required nursing time.

A preliminary analysis consisted
of determining the main confound-
ing factors. The first step was to
determine risk factors for pressure
sores. The second step consisted of
determining factors that predict the
daily nursing-time requirements.
Then, variables that are common to
both phenomena were isolated.

We first performed a stepwise
logistic regression to select risk fac-
tors for pressure sores. The logistic
regression included 27 variables
known for their effects on the devel-
opment of pressure sores. Those
variables were chosen among the
indicators of the handicap profile.
The influence of the same set of
variables on the daily nursing-time
requirements then was tested with
stepwise multiple regression (ordi-
nary least squares regression) to
select the predictors of required
nursing time. Variables that were
associated both with pressure sores
and nursing workload were consid-
ered as confounding factors and
kept for the next steps of the study.

To quantify the amount of
daily required nursing time attrib-
utable to the pressure sore, two
techniques were used. The first one
is called analysis of covariance. It
allows utilization of all of the infor-
mation available in the database.
This method consists of extracting
the influence of a quantitative vari-
able, the confounding factor, on a
dependent variable, ie, the nursing-
time requirement in this study. An
analysis of variance is applied on
the residuals, on the basis of a par-
tition criterion, ie, the presence or
absence of pressure sores in this
study. This technique allows calcu-
lation of mean required nursing
time, adjusted for the confounding
factors, for each class of the cate-
gorical variable.
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BEER
TaABLE 1
UNADJUSTED MEANS OF DAiLY REQUIRED NURSING TIME PER
RESIDENT ’
Without Pressure With Pressure Sores Whole Sample
Sores (Min/Day) (Min/Day) (Min/Day)
N=13,011 N=544 N=13,555
Basic care 123.6 178.1 125.8
Technical acts 12.8 22.4 13:1
Total time * 157.7 221.2 160.3

* Total time is the sum of basic care, technical acts, and communication.

BT
TABLE 2

RESULTS OF THE ANALYSIS OF COVARIANCE: ADJUSTED MEAN

Reauirep TIME

Without With
Pressure Sores Pressure Sores

(Min/Day) (Min/Day) Difference
Variable R? N=13,011 N=544 (Min/Day)
Basic care 0.77 125.3 136.6 11.3"
Technical acts 0.03 12.8 21.7 8.9°
Total time! 0.76 159.5 178.6 19.1°
* P<.0001.

f Total time is the sum of basic care, technical acts, and communication.

The sample restriction was
used to retain residents homoge-
neous for the confounding factors.
By definition, the distribution of
patdients with and without sores on
a confounding factor are different.
The sample restriction consists of
keeping only the strata where resi-
dents with sores are concentrated,
SO as to remove variation in the
confounding factor.

The statistical analysis was per-
formed with the Statistical Analysis
System (SAS, 6.07 release, SAS
Institute, Cary, NC).

ResuLts
Sample

The population studied was
very old (mean: 83 years,

extremes: 65 and 113 years) and
mostly female (72% were women
in the total sample). Residents usu-
ally had reduced mobility; approxi-
mately three quarters of the sample
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had mobility reduced to the room
floor, the armchair, or the bed.
Moreover, residents usually were
very dependent for the ADL; more
than 85% of the sample had a
handicap level equal to or higher
than 7 (on a 9-level scale).

Five hundred forty-four resi-
dents (4% of the sample) had pres-
sure sores, ie, they were given spe-
cific treatments for pressure sores.
Among those residents, 483 (3.8%
of the sample) received treatments
for first- or second-stage pressure
sores while 66 residents received
treatments for third- or fourth-
stage pressure sores.- Among the
544 patients, 5 were treated both
for first- or second-stage sores and
for third- or fourth-stage sores.

On average, the daily required
time per resident was 2 hours 40
minutes (Table 1). The variability
of nursing intensity was quite large;
the interquartile difference is
approximately 2 hours. Seventy-

eight percent of this time is devot-
ed to basic care. Technical care
accounts for a much lower propor-
tion of the tortal.

Confounding Factors

The nursing-time difference
between the raw mean for patients
with pressure sores and without
pressure sores is 63 minutes. To
measure the increase in required
time specifically due to the pres-
sure sores, confounding factors
were taken into account.

The stepwise logistic regres-
sion was used on 27 variables to
select the factors predicting the
occurrence of pressure sores. Four
variables were selected at a signifi-
cance level <0.05 (mobility, ADL,
gender, and orientation).

A least squares multiple
regression showed that physical
mobility, dependence in the ADL,
and drives were associated signifi-
cantly with the required nursing
time. Fifteen other variables were
statistically significant at a P value
of <.05. However, adding these
15 variables in the model already
including physical mobility, ADL
dependence, and drives resulted in
a negligible improvement of the
R? (less than 1%). These variables
were considered to be weakly,
maybe spuriously, associated with
required nursing time and were
not included in the final model.

Only two variables were found
to influence significantly the occur-
rence of pressure sores and the
required nursing time. Those vari-
ables are physical mobility and the
dependence in the ADL. These two
variables then were considered as
confounding factors.

Analysis of Covariance

Table 2 shows the mean
required time adjusted for the con-
founding factors. The net effect of
the pressure sores on the required
nursing time was 19 minutes. The
absolute difference between the
patients with pressure sores and the
patients without pressure sores was
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low for the basic care (11 minutes)
and the technical actions (9 min-
utes). In relative terms, basic care
increased by only 9%, while the
time required to perform the tech-
nical actions increased by 70%.

A more detailed analysis (Table
3) describes which kind of care was
more influenced by the presence of
a pressure sore. Pressure sores
mainly affected time required for
alimentation (+3.9 minutes or
14%), mobilization (+6.5 minutes
or 9%), and treatments (+7.4 min-
utes or 296%).

Sample Restriction

We restricted the sample to
retdin strata_homogeneous for the
confounding factors (physical mobil-
ity and the dependence in the ADL)
with the constraint of keeping as
many patents with pressure sores as
possible. We sclected patients who
had both a score of 8 or 9 on the
physical mobility scale and a score of
8 or 9 on dependence in the ADL
scale. The resulting sample included
5,849 patients. Among those
patients, 414 (76% of the toral
patients with pressure sores) had
pressure sores. Only 130 patients
with pressure sores were lost
because of the sample restriction.

The statistical analysis on the
restricted sample provided us with
results similar to the ones of the
analysis of covariance (Tables 3 and
4). The increase in required nurs-
ing time attributable to the pres-
ence of pressure sores was similar
with the two techniques used (19.1
and 17.1 minutes, respectively).
However, the mean required nurs-
ing time was far higher for the
restricted sample, because the
heaviest cases were selected. The
relative increase in required time
was higher with the analysis of
covariance than with the sample
restriction (8% and 12%, respec-
tively). The difference in increased
required time was mainly notice-
able for the basic care (+9% in the
analysis of covariance vs +5% in
the sample restriction). The

s
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]
TABLE 3

ApJyusTED DIFFERENCES IN MEAN REQUIRED NURSING TIME
BETWEEN PATIENTS WITH OR WITHOUT PRESSURE SORES,

ResuLTs BY TYPE OF CARE

Covariance Analyses

Sample Restriction

(N=13,555) (N=5,849)
Without With Without With
Sores Sores Sores Sores

Type of Care N=13,011 N=544 N=5,435 N=414
Communication 21.4 20.2 21.9 20.7
Alimentation 27.0 30.9° 45.0 50.1*
Elimination 28.9 30.0 43.7 43.9
Hygiene 35.7 35.4 42.7 421
Mobilization 33.8 40.3* 58.4 62.3°
Breathing 0.7 0.9 1.3
Treatments 2.5 9.9* 2.8 10.2*
Diagnostic methods 2.8 3.5" 2.6 3.7°
Intravenous therapy 0.1 0.1 0.1
Drugs 6.6 72" 6.5 6.9°
Other treatments 2.5 9.9° 2.8 10.2°
*P<.01.
B
TABLE 4

RESULTS OF THE SAMPLE RESTRICTION: ADJUSTED MEAN

Reauirep TiME (N=5,849)

Without Pressure

With Pressure

Sores (Min/Day) Sores (Min/Day) Difference °
Variable N=5,435 N=414 (Min/Day)
Basic care 189.9 199.0 941"
Technical acts 12.9 22.2 9.3°
Total timet! 224.7 2419 17:9°
*P<.0001.

! Total time is the sum of basic care, technical acts, and communication.

increase in nursing time required to
perform the technical actions was
70% and 72%, respectively, for the
analysis of covariance and for the
sample restriction.

Discussion

The objective of the study was
to measure the significance of the
increase in daily required nursing
time attributable to the presence of
pressure sores. Before any adjust-
ment was made, the residents with
pressure sores needed, on average,
63 minutes more than the resi-

dents without sores. However, the
increase attributable to pressure
sores was 19 or 17 minutes,
respectively, depending on the
analysis used to take the confound-
ing factors into account: analysis
of covariance or sample restriction.
In absolute terms, both methods
led to quite similar results. Our
results are similar to those of
Frantz and colleagues.!?

The main results presented in this
study are statistically very significant:

® The analysis of covariance
and the sample restriction show
that the presence of pressure sores
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induces a very significant increase
in required nursing time (P=.0001).

® Dressure sores significantly
influence the patients’ needs in the
areas of alimentation, mobilization,
treatments, diagnostic methods,
and medications (P=.01).

Our results are related closely
to the specific context of the long-
term institutions in Quebec and to
the tool used to assess the required
nursing time, the PLAISIR system:

® The PLAISIR system allows
quantification of required care for
each resident. Each nursing action is
weighted to convert actions into
nursing time. The norms reflect the
time necessary for a “referent nurse”
to perform the nursing action. A
change of those norms could lead to
different results.

® The assessor decides the
required nursing actions on the
basis of the biopsychosocial profile
of the resident. While evaluating the
required nursing times, he or she is
influenced by his or her nursing phi-
losophy, which finds expression in
rules, norms, and standards. All the
assessors In Quebec attended the
same training, and standard require-
ments were defined. This guaran-
tees a uniformity of evaluation
among the institutions in Quebec.
However, the nursing philosophy is
very much linked to the context. For
instance, when the PLAISIR system
was applied in Switzerland, nursing
committees had to redefine the
norms and standards so that they
corresponded to their practice.

The results were obtained using
an administrative database includ-
ing 34% of the long-term residents
in Quebec during the year 1993 to
1994 (except specifically psychiatric
or totally private centers). It has
been argued that administrative
databases do not give a reliable pic-
ture of the long-term—care popula-
tion when residents are assessed at
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fixed intervals,!® because no infor-
mation is available on sores that
develop and heal berween the
assessments. This is not the case
here, because information is collect-
ed on patients with a health status
change unless worsenings are more
likely to be reported than improve-
ments. A more plausible source of
bias is the selective discharge of
patients with pressure sores;
patents with severe sores are likely
to be transferred to acute hospitals
and have increased mortality.!® So,
they may be absent from the data-
base, which would result in under-
estimates of the prevalence of sores
and of the increase in nursing time
required. It could be interesting to
validate our results in studying the
evolution of a cohort of residents
instead of point assessments.

In conclusion, our results show
that, in the specific context of long-
term care in Quebec, the presence of
pressure sores significantly increases
the nursing workload, even after
taking into account factors that
simultancously influence pressure-
sore occurrence and nursing-time
requirements. Pressure sores induce
an increase in nursing-time require-
ments to perform not only techni-
cal acts but also basic care. Because
nursing time can be translated into
cost, it should be interesting to ana-
lyze strategies of reducing the costs
of treating ulcers, for example, with
the implementation of skin-care
protocols.?® One should keep in
mind that the problem of pressure
ulcers also must encompass preven-
tion, which itself is costly.?!

REFERENCES

1. Evans JM, Andrews KL, Chutka DS, Fleming
KC, Gamness SL. Pressure ulcers: prevention and
management. Mayo Clin Proc 1995;70:789-799.

2. Vohra RK, McCollum CN. Pressure sores.
BM] 1994;309:853-857.

3. Brandeis GH, Morris JN, Nash DJ, Lipsizz

10.

1

—

12.

14.

17

18.

19.

20.

2

—

LA. The epidemiology and narural history of
pressurc ulcers in clderly nursing homes resi-
dents. [AMA 1990;264:2905-2909. v

. Brandeis GH, Ooi WL, Hossain M, Morris

JN, Lipsiz LA. A longirudinal study of risk
factors associared with the formation of pres-
sure ulcers in nursing homes. ] Am Geriarr Soc
1994;42:388-393.

. Berlowiz DR, Wilking SVB. The short-term

outcome of pressure sores. | Am Genarr Soc
1990,38:748-752.

. Berlowiz DR, Ash AS, Brandeis GH, Brand

HK, Halpern JL, Moskowizz MA. Rating
long-term care facilities on pressure ulcer
development: importance of case-mix adjust-
ment. Ann Intern Med 1996;124:557-563.
Yarkony GM. Pressure ulcers: a review. Arch
Plrys Med Rehabnl 1994;75:908-917.

. West D, Priestley J. Money under the mattress.

Health Service Journal 1994;14:20-22.

. Allman RM, Laprade CA, Nocl LB, ct al.

Pressure sores among hospitalized patients.
Ann Intern Med 1986;105:337-342.

Lapsley HM, Vogels R. Cost and prevention
of pressure ulcers in an acute teaching hospital.
Int ] Qual Healtly Care 1996;8:61-66.

. Patterson JA, Bennet RG. Prevention and

treatment of pressure sores. | Am Gerarr Soc
1995,43:919-927.

Franz RA, Gardner S, Harvey D, Specht J. The
cost of treating pressure ulcers in a long-term
care facility. Decubitus 1991,3:37-45.

. Berdowiz DR, Wilking SVB. Risk factors for pres-

sure sores—a companison of auss-secnonal and
cohort-denved  data. | Am  Gerarr Soc
1989,37:1043-1050.

Allman RA, Goode DS, Patrick MM, Burst N,
Bartolucci AA. Pressure ulcers nisk factors
among hospitalized patients with acuviey limi-
tations. JAMA 1995,273:865-870.

- Tilquin C, Rousscl B. PLAISIR System

Reference Manual. Montreal, Quebee, Canada:
ROSES, Universitv of Montreal; 1993,

. Wood P Intermational Classification of

Impairment, Disabilities and Handicaps.
Geneva,  Switzerland:  World  Health
Organizaton; 1980.

Tilquin C, Michclon I, D'hoore W, Sicotte C,
Carillo E, Léonard G. Using the handicap code
of the ICIDH for classifying patents by inten-
sity of nursing care requircments. Disabil
Rebabid 1995;17:176-183.

Berlowitz DR, Brandeis GH, Brand HK,
Halpern J, Ash AS, Moskowitz MA.
Evaluating pressure ulcer occurrence in long-
term care: pidfalls in interpreting administra-
tive data. J Clin Epidemiol 1996;49:289-292.
Berlowiz DR, Wilking SVB. The short-term
outcomes of pressure sores. | Am Gerarr Soc
1990,38:748-752.

Franz RA, Bergquist S, Specht J. The cost of
treating pressure ulcers following implementa-
tion of a rescarch-based skin care protocol in a
long-term care facility. Advanced Wound Care
1995;8:36-45.

. Xakellis GC, Franz R, Lewis A TI. Cost of

pressure ulcer prevention in long-term care. J
Am Gerarr Soc 1995;43:496-501.

October/November/December 1997 ¢ Vol. 5 No. 4



