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1.1 Introduction

Pressure ulcers are defined as any degenerative change of the skin and under-
lying tissue caused by (a combination of) pressure, shear and friction forces" °.
They are a common, and painful condition among immobile and debilitated
patients, causing a great deal of suffering and frustration to patients, their rela-
tives, and caregivers, as well as representing a considerable financial burden to
society. Most pressure ulcers are avoidable and their prevention is considered
one of the main criteria for evaluating the quality of nursing care®. At the start
of the study, limited information was available about how many patients in
Dutch health care settings actually suffered from pressure ulcers. Although some
occasional audits had been carried out in the past, mainly in acute care hospi-
tals"®, it was not clear whether these figures were reliable and representative.
Furthermore, comparing these figures was problematic because they were based
on different registration methods and different grading systems. The purpose of
the study reported in this thesis was twofold. On the one hand, it tried to
develop a uniform registration and monitoring system for the prevalence of
pressure ulcers in order to start a national pressure ulcer prevalence audit in
various health care settings and assess the magnitude of the problem in the
Netherlands. On the other hand, it intended to improve the quality of care
provided to patients, resulting in a decreased prevalence, by providing the partic-
ipating institutions with feedback about their results and the opportunity to
compare their results with those of similar institutions, so the audits could be
used as a quality improvement instrument.

1.2 The occurrence of pressure ulcers

The occurrence of pressure ulcers can be measured as prevalence or incidence
data. Prevalence is defined as the proportion of a population that has one or
more pressure ulcers at a specific point in time (point prevalence) or during a
specific period (period prevalence)”. Incidence is defined as the number of
persons who develop a new pressure ulcer at a previously pressure ulcer free
location, within a particular time period in a particular population'”. Incidence
data require daily observation and registration over a specified tme period,
which is very labour-intensive. In addition, such continuous registration easily
leads to an underesimation of the occurrence of pressure ulcers by nurses as
well as physicians''. Because prevalence data are much easier to collect, as they
demand a cross-sectional design, 1t was decided to start with the registration of
prevalence figures'>'".
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A range of prevalence rates have been reported in the international hterature.
Mechan'* found a prevalence of 9.2% in 148 hospitals (n=34,987) in the United
States. O’Dea'® reported a prevalence rate of 18.7% in seven hospitals (n=3,213)
in the United Kingdom. Barrois and colleagues'® observed a prevalence of 5.2%
in a survey among 12,050 patients in several acute care hospitals in the Paris
region. Pressure ulcers tend to occur more frequently in nursing homes than in
acute care settings. Zulkowski'” found a prevalence rate of 33.2% among 990
nursing home patients, although Shiels and Roe'” found a rate of only 7.9% in a
nursing home population of 1,278 patents. Prevalence surveys among persons
cared for at home have yielded rates of 4.9% - 29.1%'",19.2%", and 21.9%"'*,

Prevalence rates reported in the literature are difficult to compare, because
the methodology used differs. For instance, some authors used a questionnaire to
be completed by nurses on the ward to assess the prevalence rates'™'™'"". Other
authors used a retrospective chart review'’ . In some studies, only patients with
a predetermined high risk of developing pressure ulcers were physically exam-
ined'*"*. These methods may underestimate the prevalence of pressure ulcers, as
nursing staff are not always fully aware of the presence of pressure ulcers in
patents without physical examination, and documentation in the nursing
records is not always reliable’**. Another issue that makes reported pressure
ulcer occurrence difficult to compare is the use of different definitions of pres-
sure ulcers, as particular types of pressure damage may be included or excluded.
Some studies have included a discoloration of the skin as a pressure ulcer’ -/,
while others included discoloration only when it was non-blanchable” . Some
studies have excluded discoloration and only defined the lesion as a pressure
ulcer when the skin was already broken®*". The problems relating to the defini-
ton of pressure ulcers and the lack of a standardized method of data collection
highlight the need to use standard diagnostic criteria to assess pressure ulcers and
a standard methodology to collect this type of data across Dutch health care
settings as a strategy for monitoring pressure ulcer care.

1.3 Quality of care: case-mix adjustment

Traditionally, quality of care has been assessed along three dimensions: structure,
process and outcome’'. Donabedian®' describes structure as the attributes of the
settings in which care occurs. This includes material resources such as equip-
ment and money, human resources such as the number and qualifications of staff,
organizational structures such as medical staff orgamization, and methods of peer
review. Process is described as what 1s actually done in giving and receiving care
and includes the activities of practiioners in making a diagnosis and recom-
mending or implementing treatment, as well as patients’ activities in seeking care

| 11
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and carrying it out. Outcome refers to the effects of care on the patient’s health
status, including the patient’s knowledge and behavioral changes, and the
patient’s level of satisfaction with the care. Measuring an outcome indicating the
quality of care has the advantage that it reflects all aspects of the processes of care
and not only those that are measurable or measured®. Pressure ulcers are
commonly believed to be an outcome indicator of the quality of nursing care, as
most pressure damage is preventable when adequate preventive strategies are
employed in patients vulnerable to pressure ulcer development™,

At the start of the present study, participating health care settings were
compared for their performance in terms of pressure ulcer care using crude
prevalence rates. However, it became apparent that using these rates could bias
the conclusions about the quality of care because of differences in patient popu-
lation. It became obvious that health care settings that admitted patients with a
higher risk of developing pressure ulcers would have higher pressure ulcer rates.
Therefore, it was essential to control for risk factors in evaluating whether the
differences in the observed prevalence could be attributed to differences in the
quality of the pressure ulcer care™*. Hence, a valid case-mix adjustment tool
specifically designed for pressure ulcers needed to be developed and tested in
order to use the case-mix adjusted prevalence as an indicator of the quality of
pressure ulcer care.

1.4 Quality of care: ranking institutions

Estimating performance almost inevitably leads to a ranking of institutions to
assess their relative performance’. Rankings are often presented and used
without regard to the statistical uncertainty involved in them. Such rankings are
particularly sensitive to sampling variability, as is shown by the fact that small
institutions are more often found among the worst or best performing settings
than larger institutions, probably for statistical reasons™. However, there has
been no straightforward method to place interval estimates around such ranks*’.
Recent computational advances, specifically the Markov-Chain Monte Carlo
approach, allows plausible estimates of performance to be simulated and hence a
large sample of possible rankings to be derived that can be summarized and used
to quantify interval estimates. This quantification of the uncertainty associated
with institutional performance makes it possible to investigate the value of an
institution’s rank as a reflection of its relative performance and to determine the
extent to which conclusions may be based on explicit rankings. Thus, confi-
dence intervals around the ranks had to be calculated to evaluate the precision of
the ranks.



General introduction

1.5 Quality of care: quality improvement

Improving the quality of care has been suggested to be a cyclic process,
involving setting targets, changing practice and measuring change'” *>. While
many interventions have been used to improve quality of care, their effectiveness
has been highly variable. Most interventions have some effects, but it is not yet
clear which interventions work best in what setting**'. Thomson and
colleagues** concluded after a systematic review of the literature that the
effects of audit and feedback are at best moderate. However, these studies
provided no evidence about the effectiveness of longitudinal monitoring and
giving feedback. In a study by Winkens and colleagues*’ such continuous moni-
toring and feedback proved to be effective in reducing test ordering. Most
studies, however, have been aimed at physicians and it cannot be assumed that
this quality improvement strategy will also work for other groups of health care
professionals with a different educational preparation and management struc-
ture. Only a few studies have described the occurrence of pressure ulcers over
time with a view to assessing changes in the quality of the pressure ulcer care.
Whereas some studies have shown improvement*®*’  other studies have
not”™3%3!1 However, it was not clear whether they used audit and feedback as the
strategy for quality improvement. It remains to be shown whether continuous
registration of indicators of the quality of the pressure ulcer care and the provi-
sion of feedback to the participating health care providers results in an improved
quality of care.

1.6 Research questions

The aim of the present study was twofold. The study was set up, firstly, to assess

the prevalence of pressure ulcers and the actvities Dutch health care workers

undertake in pressure ulcer care across different health care settings in the Neth-

erlands. Its second aim was to improve the quality of pressure ulcer care. This

thesis discusses the following research questions:

la. Which variables have to be measured in a national registration form on
pressure ulcers and what are the reliability and feasibility of the newly devel-
oped form (chapter 2)?

1b. What are the prevalence and severity of pressure ulcers in various care
settings, what activities do Dutch health care workers undertake to prevent
and treat pressure ulcers, and are these activities in compliance with Dutch
guidelines (chapter 3)?

| 13



Chapter 1

14 |

2. How can a valid case-mix adjustment model be developed to compare the
prevalence rates of acute care hospitals in order to rank these hospitals on
their performance (chapter 4)?

3. What is the value of performance rankings as a reflection of relative perfor-
mance (chapter 5)?

4. Do regular registration and the provision of feedback result in an improve-
ment of the quality of pressure ulcer care (chapter 6)?

1.7 Outline of the thesis

This thesis reports on two main topics, namely the registration of pressure ulcers
and whether this registration leads to improve the quality of care.

Chapter 2 reports on the development of a registration form and the design
of a method to carry out a nationwide pressure ulcer prevalence survey. Based
on the results of this study, the first national pressure ulcer prevalence survey was
carried out in 1998. The results of this first national survey are addressed in
chapter 3, which provides an overview of the prevalence rates and the preven-
tive interventions and wound dressings used in various health care settings, and
assesses whether these activities are in accordance with the Dutch guidelines.

Chapter 4 describes the development and evaluation of a model for case-mix
adjustment of pressure ulcer prevalence rates, with the purpose of using this
case-mix adjusted rate as an outcome indicator for the quality of care.

Chapter 5 shows how prevalence rates can be used as performance measures,
especially for settings with small numbers of patients. It also evaluates the value
of ranking as a measure of performance.

Chapter 6 discusses the impact of five years of prevalence surveys on the
quality of care by describing the changes that have occurred over time in pres-
sure ulcer prevalence rates, the adequate prevention of pressure ulcers, and
conditions regarding pressure ulcer prevention policy.

Finally, chapter 7 presents a summary and discussion of the main findings, as
well as some methodological reflections and recommendations for practice.

Most of the chapters in this thesis are based on articles published in or
submitted for publication to scientific journals and were therefore written with
the intention to be read independently. Some overlap between the chapters is
therefore inevitable.
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The development of a national registration form to measure
the prevalence of pressure ulcers in the Netherlands
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Abstract

To gain insight into the prevalence of pressure ulcers in Dutch health care insti-
tutions it was decided to start a national registration intending to measure yearly
the prevalence of pressure ulcers in different health care settings. A registration
form was developed based on a literature study and a Delphi method. The reli-
ability and the feasibility of the devised form were tested in a pilot-study, which
was carried out in a university hospital, a nursing home and in a home health
care setting. Interrater reliability of the grading system varied between the insti-
tutions from 0.49 to 0.97 (Cohens Kappa). In the home health care interrater
reliability was 0.80 (Pearson correlation coefficient) for the total Braden scale.
The prevalence rates were 10.1% (n=368) in the university hospital, 83.6%
(n=122) in the nursing home and 12.7% (n=1,541) in the home health care
institution. The most common lesions were found on the sacrum and below the
knee (heel and malleolus). It was concluded that it is possible to collect accurate
and reliable data on the scope and severity of pressure ulcers with a uniform
instrument in different health care settings.



Development of a National R egistration

2.1 Introduction

Pressure ulcers are a common, costly and painful conditon. Although much
attention has been paid to the prevention of pressure ulcers in the Netherlands,
considerable time is still spent on the treatment of pressure ulcers. Limited infor-
mation is available about the prevalence of pressure ulcers in the different health
care settings. Prevalence surveys show that prevalence rates vary between 5 and
15% in hospitals'*, between 7 and 23% in nursing homes® " and in the home
health care institutions between 19 and 33%" ''. However, these prevalence rates
are not always comparable because of the use of different instruments and
grading systems. Furthermore, in some studies it is assumed that patients have no
signs of pressure ulcers because patients were classified as having no risk to
develop pressure ulcers. Therefore we aimed to develop a uniform national
registration system in the Netherlands to measure nationally the annual preva-
lence of pressure ulcers yearly in different health care settings'*'*. A uniform
national instrument enables comparisons to be made on a national level, a
regional level, within each institution and within each unit. By attaining the
measurements yearly, insight can be gained into the prevalence of pressure ulcers
over time at each of the four levels. Furthermore the effect of new policy
regarding pressure ulcers can be detected at each level''*. The following
research questions were formulated:

1) Which variables have to be measured in a national registration form on pres-

sure ulcers?
2) What is the reliability and feasibility of the newly developed form?

2.2 Methods

Initially, a literature review was performed to investigate which variables had to
be measured and in what manner. This review revealed an important source of
information - a comparable project in Belgium, where three national measure-
ments of the prevalence had already been conducted'®. Next, the researchers set
out to gain consensus about the variables and the way they have tot be measured.
To do this, they used a Delphi-method. Thirty-four Dutch experts in the field
of pressure ulcers, representing six different health care settings, participated in
the Delphi study. The experts received by mail a draft registration form, which
described the variables, and the way they had to be measured. The participants
were asked to provide a written judgment regarding each item of the registra-
tion form. The items on which more than 75% of the experts could agree
would be used in the final form.
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Table 2.1 Grading system

Grade  Description

I Non-blanchable discoloration;

| Partial-thickness skin loss involving epidermus, blister or shallow ulcer without undermi-
nming of adjacent ussue;

11 Full-thickness skin loss involving damage or necrosis of the epidermms and/or dermus not

extending to underlying bone, tendon or joint;

v Full-thickness skin loss involving damage or necrosis of the epidermus and/or dernus
extending to underlying bone tendon or joint.

Finally, a pilot study was conducted in a university hospital, a nursing home
(which is defined in the Netherlands as a skilled care facility for psychogeriatric
patients, termunally ill patients, and rehabilitation patients), and a home
healthcare agency, with the aim of determining the reliability and feasibility of
the form.

In each healthcare setting, a coordinator was assigned to assume primary
responsibility for the study. All of the nurses were trained to use the registration
form and to pay close attention to the grading system and the risk assessment
scale. In the three health care settings informed consent was sought. Only
patients who gave permission to participate were included in the survey.

The coordinator for the nursing home and the university hospital assembled
respective teams of nurses and created a schedule so that each patent was regis-
tered by a nurse from his or her own unit and a nurse working on another unit.
The survey in these two institutions was carried out in 1 day. In both institu-
tions, two nurses examined each patient for the presence or absence of pressure
ulcers. In the nursing home all patients were observed. However, in the univer-
sity hospital, some units were omitted from the survey including mater-
nity/obstetric, pediatric, and psychiatric. The two nurses who examined the
patients had to agree on the grade of the pressure ulcer (see table 2.1). If the two
nurses disagreed, the nurse who was not working on the unit where the patient
was admitted made the final decision about the grade of the pressure ulcer. In
the hospital and in the nursing home, inter-rater reliability was assessed for the
grading system for every locaton, which was inspected by the researcher who
observed the same patients at the same occasion.

In the home healthcare setting, the measurements were carried out by all
primary nurses. The nurses were invited to examine the presence or absence of
pressure ulcers in every patient who had given permission to do so the first ime
he or she was visited during a period of 2 weeks. Measuring on one day could
result in an overestimation because very ill and/or immobile patients with a
high risk for developing pressure ulcers receive care by the primary nurse more
often (1e, every day) than patents who are not considered high risk. Measuring
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on one day could result in predominantly assessing the patients who are at high
risk for developing pressure ulcers. Inter-rater reliability was assessed for the
grading system as well as for the risk assessment scale. The staff nurses who were
wound care specialists made a second random inspection of one patient every
day.

A questionnaire was used to evaluate the feasibility of the form in terms of
ume necessary to fill out the form, clarity of the form, and the load for the
nurses, patients and institutions.

2.3 Results
Literature and Delphi-panel

The literature study resulted in a draft registration form with six categories of
items containing the variables and the way they had to be measured. This form
was send to the Delphi panel. Table 2.2 provides the health care institutions
represented on the Delphi panel and the response by institution.

The response rate was 91% in the first round and 74% in the second round. In
both the first and the second rounds, the researcher tried to reduce the
nonresponse rate by calling the participants. Nonresponse was generally due to
vacation, illness, negligence or too busy with work. After two Delphi rounds
there was consensus among the panel regarding which items would be on the
registration form. The panel identified the following items:

The characteristics of the healthcare institution. In this category, a code for
each healthcare institution is recorded, together with the kind of healthcare
institution and 10 enabling conditions at the mstitution regarding a policy on
the prevention of pressure ulcers. The enabling conditions are listed in table
2.3a.

Table 2.2 Response by institution

Institution N Response Delph 1 Response Delphi 2
Hospital 9 7 6
Home care 8 L] 6
Nursing home 8 L] 6
Rchabihtanon 4 3 3
Mentally health care 2 2 2
Psychiatric care 2 2 1
Other 1 1 1

Total 34 31 (91%) 25 (74%)
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Table 2.3a The presence of enabling conditions at the institutions

Enabling conditions at the institutions Nursing home Hospial ~ Home care
1 Does your institution have a pressure ulcer Y Y N
commuttee?
2 Does your insttution have guidelines Y X Y
(a protocol) for the prevennon of pressure
ulcers?
3 Does your institution have guidelines for the Y Y Y

treatment of pressure ulcers?

4 Does your institution have a person who 1s Y Y b
responsible for keeping the prevention and/or
treatment guidelines up-to-date and bnnging
them to the staff's attennion?

5 Does your institution check if staff work in Y Y Y
accordance with the guidelines?
6 Will patients wath pressure ulcers be reported to Y N N

a central person in the nsutution
(for instance a tissue viability nurse)?

7 Does your institution regularly register the ina- Y Y Y
dence or prevalence of pressure ulcers?

L} Are the preventive matenals, such as support N X Y
surfaces, managed centrally in the institunon?

9 Has the institution orgamized an extra tramning Y Y Y

or a special meenng on the prevention and
treatment of pressure ulcers?

10 Does the insutution have a leaflet wath informa- N N N
tion about the prevention of pressure ulcers for

panents and/or famuly caregivers?

Total 80 80% 70%

The characteristics of the unit or team. This category denotes the kind of
unit and eight enabling conditions at the unit regarding a policy on the preven-
tion of pressure ulcers. These enabling conditions are listed in table 2.3b.

Characteristics of the patient. In this category, demographic data such as date
of birth, gender, date of admission and the medical diagnosis are registered.

Assessment of the risk for pressure ulcers. The risk-assessment scale used in
this study is the Braden scale. This tool consists of six subscales that reflect deter-
minants of pressure (sensory perception, activity, and mobility) and factors influ-
encing tissue tolerance (moisture, nutrition, and friction and shear as defined by
Bergstrom et al)'®. Five of the six subscales are rated from 1 (least favorable) to 4
(most favorable); the friction and shear subscale 1s rated from 1 to 3. The
maximum total score is 23. This scale has been thoroughly described in the
literature compared with other scales'” ™. Furthermore, it has been tested in a
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Table 2.3b The presence of enabling condinions at the unit or team

Enabhing conditions at the unit or team Nursing Hospital Home care
home
N=6 N=30 N=15
1 There is at least one person on the unit or team 100% 60% 1000%

who 1s speciahized 1n the field of pressure ulcers
(for instance a tissue viabihity nurse).

2 Panents at nsk or with pressure ulcers on the umt  100% 100”6 B0%
or team are managed in a mono-disciphnary way.

3 Pauents at nsk or wath pressure ulcers at the unit 83% % 406
or team are managed 1n a muln-disciplinary way.

4  Guidehines for the prevention of pressure ulcers are  100% 97% 1000
utilized on the unit.

5 Gudehnes for the treatment of pressure ulcers are  100% 97% 100%
utihzed on the umt.

6 For each patient, the results of risk assessment are 83% 70% 40%
documented 1n nursing records.

7 The activities that have to be done for the preven-  100% B7% 87%

tion or treatment of pressure ulcers for patients at
risk are documented in the nursing records.

8  The necessary preventive matenals are delivered to 83% 67% 0%
the panent within 24 hours.

Total 94% B2% 68%

greater variety of populations than any other scale. A Dutch translation is avail-
able and the first results are satisfactory'”. In the present study, patients with
scores of 20 or below were considered to be at risk for developing pressure
ulcers. Those with scores of 21 and over were considered not to be at risk for
pressure ulcer development. Using this cut-off point, Halfens and colleagues
reported 73% sensitivity and 70% specificity in three different Dutch hospitals’’.

Characteristics of the pressure ulcers. Under this item of the form, each pres-
sure ulcer is recorded and linked to its identifying grade. A four-stage grading
system that is comparable to other grading systems is used™. Furthermore, the
location of the pressure ulcers is noted as well as the time the pressure ulcer was
observed for the first time and where it originated.

Preventive methods. In this category the support surfaces and general inter-
ventions that are performed to prevent pressure ulcers are recorded.

Empirical study

Characteristics of the institution and unit

For each health care setting, 10 enabling conditions were scored, which give an
impression of the favorable conditions of the institutions regarding a policy on
the prevention of pressure ulcers. The nursing home and the hospital both had a
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Table 2.4 Prevalence rates for each grade by setting

Nursing home Hospital Home care

N=122 N=368 N=1,541
Grade | 60.7% 4.1% 5.4%
Grade 11 13.9% 4.6% 5.3%
Grade 111 7.4% 1.1% 1.5%
Grade IV 1.6% 0.3% 0.5%
Total BRI 6% 10.1% 12.7%

rating of 80%; the home healthcare setting had a rating of 70%. Table 2.3a pres-
ents an overview for the ratings on these conditions.

For each unit or team within the three institutions, eight enabling conditions
were scored. The mean scores for these conditions were 94% (n=6) for the
nursing home, 82% (n=30) for the hospital and 68% (n=15) for the home
healthcare agency. Table 2.3b provides an overview of the ratings on these
enabling conditions.

Charactenistics of the patients

A total of 2,031 patients were screened; 368 in the hospital, 122 in the nursing
home, and 1,541 in the home healthcare setting. The mean age in the hospital
was 61.7 years (SD=18.7), in the nursing home, the mean age was 78.3
(SD=12.7), and in the home healthcare setting, the mean age was 76.5
(SD=13.4). In the three health care settings, the proportion of women was 66%
in the nursing home, 50% in the hospital and 69% in the home healthcare
setting. The mean number of days since admission was 952 (SD=1,233) in the
nursing home, 13 (SD=19) in the hospital and 518 (SD=713) in the home
healthcare setting, Of the 2,031 patients screened in the three healthcare settings
screened, 46% (941) were identified as being at risk for developing pressure
ulcers. Of the 941 patients who were at risk, 94 were nursing home patients
representing 77% of this group; 178 were hospital patients, representing 48% of
this group; and 669 were home healthcare patients, representing 43% of this
group according to the total score of the Braden scale using a cut-off point of
20. The mean Braden score was 16.4 (SD=4.1) in the nursing home, 19.4
(SD=4.1) in the hospital and 19.9 (SD=3.1) in the home healthcare setting.

Charactenistics of the pressure ulcers

In the nursing home, the pressure ulcer prevalence rate was 83.6%, 60.7% of
which were grade I ulcers. In the hospital and in the home healthcare setting,
the prevalence rates were 10.1% and 12.7%, respectively from which 4.1% and
5.4% of which were classed as grade 1. Table 2.4 gives an overview of the pres-
sure ulcers grades for the three healthcare settings.
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Table 2.5 Duranon of the pressure ulcers

< 2 weeks 2 - 13 weeks 3 -6 months > 6 months
Nursing home 25.4% 30.4% 19.7% 24.7T%
Hospital 31.7% 60.3% 3.2% 48%
Home care 18.9% 42.4% 16.9% 21.8%

Of the 2,031 patients screened, 333 patients had pressure ulcers; 102 of these
patients were in the nursing home, 37 were in the hospital, and 194 were in the
home healthcare setting. The total number of ulcers were 220 (which 1s an
average of 2.2 ulcers per person) in the nursing home, 65 (average=1.8 per
person) in the hospital, and 254 (average=1.3 per person) in the home health-
care setting.

The sacrum was the most common location for ulcers. In the nursing home,
31.3% of all pressure ulcers evaluated were on the sacrum; in the hospital, 41.1%
were on the sacrum; and in the home healthcare setting, 44.2% were on the
sacrum. The second most common site for pressure ulcers was the malleolus for
the nursing home with 20.8%, and the heels for the hospital and the home
healthcare with 37.5% and 19.7%, respectively.

In the nursing home, 94.1% of the pressure ulcers originated in the institu-
tion where the patient stayed during the prevalence survey. In the hospital and in
the home healthcare institution, these percentages were 65.6% and 61.2%. Both
the hospital and the home healthcare agency reported that about 20% of the
pressure ulcers had developed while the patient was in another mstitution.

In all three settings, pressure ulcers were most commonly present between 2
and 13 weeks (30.4%, 60.3% and 42.4% for the nursing home, hospital, and the
home healthcare setting respectively). Table 2.5 provides an overview of the
duration of the pressure ulcers by healthcare institution.

Preventive methods

The application of support surfaces used for the prevention and treatment of
pressure ulcers, were very heterogeneous within the three institutions. In the
nursing home, 80% (n=75) of the patients who were at risk for developing pres-
sure ulcers according to the Braden scale, using a cut-off point of 20", had a
support surface. Of these 48% (n=36) were lying on a static air mattress overlay
and 24% (n=18) were lying on a foam mattress. The remainder of the patients
were lying on other mattresses such as hollow fiber or water mattress.

In the hospital, 73% (n=130) of the at risk patients had a support surface, 29%
(n=37) of whom were on alternating mattresses, 25% (n=32) of whom were on
water mattresses, and 21% (n=27) on foam mattresses. The remainder of the
patients were lying on other mattresses such as static air mattress overlay or an
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Table 2.6 Judgments on the pressure ulcers in the three setings
Observer 1 Grade 0 Grade | Grade Il Grade Il Grade IV Total

Observer 2
University Hospital*
Grade 0 654 1 655 (97.18%)
Grade | 16 16 (2.37%)
Grade 11 3 3 (0.45%)
Grade 111 0 (0.00%)
Grade IV 0 (0.00%)
Total 654 17 3 0 0 674

(97.03%) (2.52%)  (0.45%)  (0.0%) (0.0%) (100.00%)
Nursing home**
Grade 0 279 9 288 (83.72%)
Grade | B 41 49 (14.24%)
Grade 2 1 2 3 (0.87%)
Grade 3 2 2 (0.58%)
Grade 4 2 2 (0.58%)
Total 287 51 2 2 2 344

(83.43%) (1482%) (058%) (0.58%)  (0.28%) (100.00%)
Home care***
Grade 0 1,306 5 T 2 1,320 (97.92%)
Grade | 6 ki 3 13 (0.96%)
Grade 11 4 2 6 12 (0.89%)
Grade 111 1 1 2 (0.15%)
Grade IV 1 1 (0.07%)
Total 1,316 11 16 3 2 1,348

(97.63%) (0.81%) (1.19%) (0.22%) (0.15%) (100.00%)

*  Unversity hospital n=45 paunents; 674 observanons
**  Nursing home n=23 patients; 344 observations
*** Home care n=90 patients and 1,348 observanions

LAL mattress. In the home healthcare setting, 28% (n=185) of the patients at
high risk for developing pressure ulcers had a support system, 62% of whom
(n=115) were lying on a hollow fiber mattress and 11% (n=20) were on a foam
mattress. The remainder of the patients were lying on other mattresses such as a
static overlay, an LAL, or water mattress.

Reliability and feasibility

To address the reliability of the form in the nursing home and in the hospital, a
total of 344 (n=23 patients) and 674 (n=45 patients) observations respectively
were made, respectively, by two nurses on the same occasion. In these groups,
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Table 2.7 Cohen's Kappa for the subscales of the Braden scale

Subscale Cohen's kappa Mean observer 1 Mean observer 2

Sensory perception 0.50 3.68*% (0.65) 3.55% (0.73)

Nutrition 0.58 320 (0.70) 317 (0.66)

Mossture 0.56 359 (0.71) 365 (0.68)

Actvity 0.69 332 (0.84) 331 (0.84)

Mobility 0.54 332 (0.89) 3.30 (0.87)

Friction and shear 0.61 247 (0.76) 244 (0.74)

* Dhfference was statstically significant (p=0.028)

respective prevalence rates of 95.7% and 24.4% were found. The nurses were in
agreement regarding the staging of ulcers in 94% of the nursing home patients
and 99.7% of the hospital patients. Cohen’s Kappa of the pressure ulcer staging,
was (.97 and 0.81, respectively, indicating agreement among the nurses. In the
home healthcare agency, a staff nurse who specialized in wound care made the
second random inspection, made a total of 1,348 (n=90 patients) judgments
regarding pressure ulcer staging. The prevalence of pressure ulcers in this sample
was 20%. The percentage of agreement among nurses was 98%, which was
mainly due to the amount of agreement on the large number of patients
without pressure ulcers. However, Cohen’s Kappa for the grading system was
0.49, which demonstrates more disagreement than in the nursing home and
hospital. Table 2.6 presents the judgments of the nurse pairs in the three institu-
tions. In the university hospital, there was disagreement over one pressure ulcer
and whether it was a grade I pressure ulcers or not a pressure ulcer at all. In the
nursing home, most disagreement among nurses was over whether a patient’s
skin showed signs of grade I pressure ulcer or showed no signs at all, while the
home healthcare nurse pairs mostly disagreed on no pressure ulcers and grade |
and on no pressure ulcers and grade II pressure ulcer.

For the total score on the Braden scale, the Pearson correlation coefficient
between the two raters was 0.81 (p<0.01), which indicates a high agreement.
There was no significant difference (p<0.01) within the mean score on the
Braden scale between the nurse pairs (19.58; SD=3.28 and 19.41;SD=3.39).

Table 2.7 presents the Cohen’s Kappa and the mean scores on the subscales of
the Braden scale. Cohen’s Kappa varied between 0.50 and 0.69, which is suffi-
cient. The difference between the mean scores on the subscale ‘sensory percep-
tion’ was statistically significant (p=0.028). The other mean scores on subscales
showed no differences between the nurse pairs.

Judgments on the feasibility of the form varied between the three health care
settings. For example, many home healthcare nurses indicated that the form was
oriented toward hospital healthcare, which hampered them in filling out the
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form correctly. The nurses in the nursing home and in the hospital experienced
some difficulty in filling out the Braden scale because they were unfamiliar with
it. Some of the nurses had difficulty with the distinction between grades III and
IV of the grading system. They also missed some mention of the way pressure
ulcers were treated. Furthermore, they suggested adjusung the form by
removing general preventive interventions, such as inspection of the skin. These
interventions were found to be important recording in daily nursing reports but
not in a yearly prevalence study.

The average time necessary to fill out the form varied between 4 minutes in
the hospital, 8 minutes in the home healthcare setting, and 11 minutes in the
nursing home. In general, the nurses in the home healthcare setting were less
satisfied with the form and the nurses in the nursing home were the most
content with the form.

2.4 Conclusion and discussion

In this study, a uniform national registration system was developed on the basis
of a literature review and a Delphi panel. The six categories of data to be
collected can be analyzed in a manner that permits comparison with national
and international studies. If the data are not comparable, the studies are generally
not as valuable because the results are not comparable rendering benchmarking
difficult. No assumptions can be made about which interventions should be
performed”’. Testing the registration form in three different health care institu-
tions showed that the rehability of the grading system and the risk assessment
scale was generally good. In the home healthcare setting, the grading system and
risk assessment scale seem less reliable than in the other settings. One explana-
tion for the lower reliability of the grading system could be that the second
judgment in the home healthcare setting was several hours after the first judg-
ment, during which time the grade of the pressure ulcers could have been
changed, especially with respect to grade 1. An explanation of the lower reli-
ability of the risk assessment scale in the same setting could be that the home
healthcare nurses did not read carefully the instructions and misinterpreted the
risk factors. Sensory perception, nutrition and moisture proved to be difficult
risk factors to assess for home healthcare nurses, as they indicated afterwards.
Difficulty interpreting moisture and nutrition has already been mentioned by
Oot Giromoni'' and Halfens et al.'*. These authors suggest redefining the
subscales “nutrition” and “moisture” in such a way that home healthcare nurses
could assess nutrition in relation to the condition of the skin and ‘moisture’ in
relation to incontinence.
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The feasibility of the registration form proved to be satsfactory, although the
nurses should have more training on the grading system and the risk assessment
scale.

This study gives not only results of the rehability and feasibility of the regis-
tration form, but also results of the prevalence rates in the three institutions.
Pressure ulcer prevalence was extremely high, especially in the nursing home.
Although the interrater reliability is high in the nursing home, there is reason to
doubt about the reliability of these figures. The measurements took place
between 7.00 AM and 8.00 AM when the patients were still in bed. Therefore, a
great deal of blanchable discoloration was present. This problem was also
mentioned by Bergstrom and colleagues™ who suggested assigning grade I only
if grade 1 is still observed within 24 to 72 hours. Nevertheless, more precise
instruction 1s needed in diagnosing grade I more accurately.

The results of the prevalence rate in the home healthcare setting are very
exciting because there are no studies known in the Netherlands and only a few
elsewhere regarding home healthcare. The results show that pressure ulcer prev-
alence in this setting is almost comparable with the prevalence rate in hospitals,
while the percentage high risk patients is also comparable. A possible explana-
tion could be that the quality within this home healthcare agency 1s almost as
good as within the hospital, although a home healthcare does not have the same
facilities as a hospital. More research is needed before these results can be gener-
ahzed.

The most common location for pressure ulcers in this study was the sacral
area and below the knee (heel and malleolus) which 1s consistent with usual
assumptions regarding at-risk sites™**#** However, in the nursing home the
second most common site was the malleolus, while in the hospital and in the
home healthcare setting, only a small number of people had ulcers here. This
could be explained by a different bed-position in the nursing home.

The scarce use of support surfaces in the home healthcare setting is striking.
Only 28% of the patients at high risk for developing pressure ulcers (Braden
score cut-off point=20) had a support surface. On the one hand, this suggests
that home healthcare nurses may be less alert to high-risk patients. On the other
hand, it suggests that the Braden scale may be less applicable in the home
healthcare setting because nurses are unable to assess nutrition and moisture by
them selves. They have to rely on relatives in order to rate these items. Rede-
fining these subscales as mentioned earlier could solve this problem.

This study shows that it is possible to collect accurate and reliable data on the
scope and severity of pressure ulcers with a uniform instrument in different
healthcare settings. These data are fundamental for evaluating the effectiveness
of care strategies in the different settings.
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Abstract

The purpose of the present study was to assess the prevalence of pressure ulcers
and the use of Dutch guidelines for the prevention and treatment of pressure
ulcers. A total of 16,344 patients in 89 health care institutions were surveyed on
one day. The mean prevalence of pressure ulcers was 23.1%. Dutch guidelines
on some aspects of prevention and treatment of pressure ulcers were not being
followed. Only 53% of the patients, who should have been positioned on a
support surface, were positioned on such a device. Fewer than one-third of the
patients who should be repositioned, receive nutritional support, or be educated
received these interventions, and only 33.6% of all pressure ulcers were dressed
as recommended. More attention to the dissemination and implementation of
the guidelines is needed to reduce this high prevalence of pressure ulcers.



Prevalence, Prevention and Treatment

3.1 Introduction

Pressure ulcers are a pervasive problem among immobile and debilitated
patients, causing a great deal of suffering and frustration to patients, their rela-
tives, and caregivers. Pressure ulcers also increase the workload of healthcare
professionals and as a consequence increase health care costs dramatically' . A
range of prevalence rates have been reported. Allman and colleagues® found that
the prevalence of pressure ulcers was 4.7% in a survey of 634 hospitalized adult
patients; Gruen and colleagues® reported a prevalence of 11.1% in a 1 day survey
of all 360 patients in a teaching hospital, and Bours and colleagues® found a
prevalence of 10.1% in a 1 day survey of 368 patients in a university hospital. In
more extensive prevalence surveys, Mechan’ found that the prevalence of pres-
sure ulcers was 9.2% in 148 acute care hospitals (n=34,987) with a widely
distributed geographically in the United States, whereas O'Dea” reported a
prevalence rate of 18.6% in seven teaching and general hospitals (n=3,213) in
the United Kingdom, and Barczak and colleagues” found a prevalence of 10.1% in
265 acute care hospitals (n1=39,874) in the United States. The prevalence of pres-
sure ulcers among residents of nursing homes have been found to vary between
7.9%'" and 83.6%".

Surveys among persons cared for at home have indicated a varied prevalence
of pressure ulcers of 4.9%'",12.7%",19.2%'%,21.9%"" and 29.1%"*. These studies
show that pressure ulcers occur with sufficient frequency to warrant concern.

To decrease the magnitude of this problem, guidelines for the prevention and
treatment of pressure ulcers have been developed in several countries'™ ™.
Important facets outlined in these guidelines are identifying individuals at risk
of developing pressure ulcers, conducting educational programs to improve the
outcome for those individuals, and providing protection against the adverse
effects of external mechanical forces (pressure, friction, and shear). Furthermore,
the guidelines indicate how existing pressure ulcers should be treated. Assessing
a pressure ulcer is important for determining how to treat it. Other important
aspects mentioned in the guidelines are the assessment of complications, the use
of pressure ulcer prevention devices, and wound treatment, cleaning, and
dressing. Skin care programs based on such guidelines have been shown to result
in a decrease in pressure ulcers, reduced wound healing time, appropriate
referral of unresponsive chronic wounds, decreased discrepancies in wound
documentation, decreased length of stay, improved financial outcome, and
improved client knowledge and participation' .

The Dutch guidelines on decubiti, published by the Dutch Institute for
Health Care Improvement, contain instructions for the prevention, diagnosis,
and treatment of pressure ulcers. The first guidelines were drawn up in 1985 by
a panel of Dutch experts on the topic, based on available national and interna-
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tional research, theoretical arguments, and clinical experience™. A draft version
of the guidelines was presented and discussed at an open national meeting.
Suggestions were incorporated, and the guidelines were accepted as revised.
After this conference the guidelines were disseminated to all health care institu-
tions including hospitals, nursing homes, and home care institutions. Further-
more, the guidelines were published in professional journals for nurses and
physicians. They were revised in 1992".

The guidelines divide preventive methods into three categories. The first
category encompasses all methods recommended as useful for all patients, such
as repositioning the patient at least every 3 hours and preventing or treating
malnutrition. The second category encompasses all methods recommended as
useful in some individual cases, such as the application of support surfaces. The
third and final category encompasses the methods regarded as not useful, such as
using creams to promote the blood flow.

The guidelines for pressure ulcer treatment are divided into two categories.
The first category encompasses treatments recommended as useful for each level
of severity of the pressure ulcer, such as hydrocolloid dressings for grade II pres-
sure ulcers. The second category encompasses treatments that are not consid-
ered useful, such as the use of hydrogen peroxide. The guidelines contain
standard care plans for prevention and treatment for each level of severity of
pressure ulcers.

Until recently, available data on the prevalence of pressure ulcers in the Neth-
erlands was limited to a few hospitals that occasionally conducted prevalence
surveys. Based on these surveys, the annual costs of prevention and treatment of
pressure ulcers were estimated to be 700 million Dutch guilders (approximately
$350 million US) in intramural healthcare settings and perhaps the same
amount for home care settings™. The Health Council of the Netherlands has
estimated the costs at 1.3% of the total costs of health care in the Netherlands™.
Because prevention is considered less costly than treatment, the Dutch Ministry
of Health established a national steering group, which in 1997 started to develop
initiatives to decrease the incidence and prevalence of pressure ulcers and to
reduce the severity of ulcers™. One of the objectives was to start a uniform
national registration system to measure the prevalence of pressure ulcers in
various health care settings and to assess the prevalence and severity of ulcers.
These measurements were expected to serve as a trigger for the participating
institutions to develop new policies on pressure ulcers. The present article
describes the results of the first national prevalence survey in the Netherlands,
which answered the following questions: (a) What are the prevalence, severity,
and persistence of pressure ulcers in various care settings? (b) What activities are
performed by Dutch health care workers to prevent pressure ulcers, and are
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these acuvites in accordance with the Dutch guidelines? (¢) What wound dress-
ings are used by Dutch health care workers for the treatment of pressure ulcers,
and are these dressings in accordance with the Dutch gmidelines?

3.2 Method

Settings

All hospitals (general, university, and psychiatric), nursing homes, institutions for
the physically and mentally handicapped, and home care institutions in the
Netherlands were invited by mail to participate in the first national pressure
ulcer survey, an initiative of the Dutch Steering Group on the prevention of
pressure ulcers. Information about enrollment was published in several nursing
journals. An impediment to voluntary participation in the survey was that insti-
tutions had to pay to participate because no funding was available. In the hospi-
tals, nursing homes, residential homes, and the one participating institution for
the physically handicapped the survey was performed on May 26™, 1998. Home
care institutions carried out the survey over a period of 4 days, starting on the
same day as the survey in the hospital health care settings. All participating insti-
tutions received a written protocol for the survey, sufficient data collection
forms, a training package for the RNs or enrolled nurses responsible for the data
collection teaching them about the data collection method and the use of the
form, and a custom-made computer program for entering and analyzing the
data.

In total, 89 institutions participated in the survey, and a total of 16,344
patients were examined. The institutions included 4 (50%) of the eight Dutch
university hospitals, with 1,663 pauents; 39 (36.5%) of the 107 Dutch general
hospitals, with 8,374 patients; 20 (6%)of the 336 Dutch nursing homes, with
3,267 patients; one (25%) of the 4 institutions for the physically handicapped,
with 46 patents; 6 (4.5%) of the 132 Dutch home healthcare institutions, with
1,471 patients; and 19 (1.4%) of the 1,394 Dutch residental homes, with a
census of 1,523 patients. Not all hospitals included all wards. Wards most
frequently excluded were psychiatric wards, maternity/obstetric wards, and
pediatric wards. Hospitals were well represented in this sample, relative to the
total number of hospitals in the Netherlands. None of the psychiatric hospitals
and institutions for the mentally handicapped, which were also invited to enroll,
participated in the study. The 19 residential homes subscribed spontaneously,
without invitation. About 150 institutions returned the questionnaire sent them,
with reasons for non-participation listed. The most frequent reasons given for
nonparticipation were no or rare occurrence of pressure ulcers in an institution
or already having enough information on the prevalence in an institution. Other
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stated reasons for non-participation were a lack of available funding or staff, or
having other critical priorities, such as reorganizations or mergers. About 50
institutions said they would consider participating if the survey were to be
carried out again.

Instrument

The data collection instrument designed for this survey was based on informa-
tion gathered from a literature review and on a Delphi study with 34 experts on
pressure ulcers. The instrument included six categories of data to be collected:

The characteristics of the health care institutions, for instance, whether a
pressure ulcer committee was present in the institution.

The characteristics of the ward or team, for instance, whether there was at
least one person on the unit or ward who specialized in pressure ulcers. Data
from the first two categories enabled an estimate of conditions for effective
prevention of pressure ulcers.

The characteristics of the patients (age, sex, date of admission, and reason for
admission). An assessment of the risk of pressure ulcers using the Braden scale
and two additional risk factors (nutrition and incontinence). The Braden scale is
one of the best-known and most widely used tools for evaluating risk, with
proven validity and reliability for risk assessment®**'. A Dutch translation was
available. The scale consists of six subscales that reflect determinants of pressure
(sensory perception, activity, and mobility) and factors influencing tissue toler-
ance (moisture, nutrition, and friction and shear as defined by Bergstrom et al.””,
Five of the six subscales are rated from 1 (least favorable) to 4 (most favorable);
the friction and shear item is rated from 1 to 3. The maximum score 1s 23. In the
present study, patients with scores of 20 or below were considered at risk of
developing pressure ulcers, with those scores of 21 and over were considered not
to at risk. Using this cut-off point, Halfens and colleagues’ reported a sensitivity
of 73% and a specificity of 70% for the assessment in three different Dutch
hospitals. Nutrition was added because it was thought to be more important
than the nutrition item (operationalized as dietary intake) in the Braden scale.
The incontinence item was added because the Braden scale does not distinguish
between moist (sweating) and wet (urine). Both items are rated from 1 (most
favorable) to 4 (least favorable).

Assessment of the severity of pressure ulcers using a four-stage grading
system similar to the pressure ulcer classification of the American and European
Pressure Ulcer Advisory Panel, which defines grade I as nonblanchable discol-
oration; grade Il as partial thickness skin loss involving epidermus, blister, or
shallow ulcer without undermining of adjacent tissue; grade III as full thickness
skin loss involving damage or necrosis of epidermis and/or dermis not
extending to underlying bone, tendon or joint; and grade IV as full thickness
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skin loss involving damage or necrosis of the epidermis and/or dermis
extending to underlying bone tendon or joint". Each pressure ulcer was
recorded and linked to its identified grade with respect to site, origin, time of
first observation, and type of dressing found at examination. Dressings were clas-
sified into eight dressing types (dry dressing, enzyme dressing, anti-bacterial
dressing, alginate dressing, film dressing, hydrocolloid dressing, hydrogel
dressing, and foam dressing) according to the descriptions provided by the
Dutch Wound Care Consultants Society™.

The type of support surface used and the preventive interventions of reposi-
tioning, prevention of malnutrition, and education of the patient and/or rela-
tives. Repositioning was defined as planned repositioning at least every 3 hr, as
noted in the nursing records. Preventing malnutrition was defined as nutritional
support prescribed by a dietician. Education of the patient and/or relatives was
defined as providing the patient and/or relatives with a clearly written leaflet
with information about the cause and prevention of pressure ulcers.

How practical the instrument would be — how long it would take to fill out
the form, how clear it was, and how much it would add to the workload of
nurses, patients, and institutions — was determined by pretesting it in three types
of health care institutions: acute care hospital, nursing home, and home care;
using the instrument was found to be feasible Cohen’s Kappa values for the
grading system were, .81, .97 and .49 respectively in the hospital, nursing home,
and home care setting. The interrater reliability of the Braden scale was assessed
only in the home care settings. Pearson’s correlation for the total Braden score
was .81 (p < .01). Cohen’s Kappa for the subscales ranged from .50 to .69, which
is sufficient™. More information about the instrument is provided elsewhere”.

Procedure

Each participating institution was responsible for appointing a qualified institu-
tional coordinator, for instance a nurse specializing in tissue viability, to assume
primary responsibility for the study. The coordinator was also to be the contact
person at each organization surveyed. All institutional coordinators were trained
collecuvely by the researcher, whose instruction included how to organize the
survey in the institution and the uses of the data collection form and computer
program. Special attention was paid to the pressure ulcer staging system, using
photographs of each pressure ulcer grade, and the use of the risk assessment
scale.

The institutional coordinators selected and trained a team of RNs (or
enrolled nurses in the nursing and residential homes) in their institution to
perform the measurements using a training package provided by the researcher.
This package contained slides, photographs of each pressure ulcer grade, a
manual for the data collection form, the data collection forms themselves, two

| 41










































































































































































































































































