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General introduction



8 Chapter 1

Quality and safety in health care 1s a prime concern for health care professionals. Over
the last two decades, several studies have shown that patients are at risk for injuries or
even death as a result of care delivered in hospitals."” One current gauge for judging the
safety of health care is the occurrence of adverse events." The definition of adverse
events used in studies varies.! Often, an adverse event is defined as 'an unintended
injury that results in prolonged stay, disability at the time of discharge, or death and 1s
caused by health care management rather than by the patient's undertlying disease
process'.'’ Several international studies have shown that 3 to 17% of patients in acute
care hospitals experienced at least one adverse event.>>** In 5 to 13% of these events,
the patients died.”® A similar Dutch study showed that 6% of the 1.3 million hospital
patients admitted in 2004 experienced at least one adverse event.'' One out of four
patients with an adverse event experienced a minor disability from which they had
recovered by the time of discharge. Nevertheless, 5% of the patients with an adverse
event had a permanent disability or died as a result of the adverse event.'' Patient safety
can be improved, as half of all events are considered preventable.>*”>'> The Dutch
study collected data on the causes of the adverse events, and results showed that 41%
of the adverse events had an unknown cause. Of the other adverse events, most were
caused by human factors (56%) (e.g. lack of knowledge, attitude or skills) and patient
factors (39%) (e.g. co-morbidity, age, compliance or communication). Fewer adverse
events were caused by breaking the rules (15%), and organisational factors (14%) (e.g.

protocols, communication, culture)."

While the studies mentioned above were not performed in nursing homes, other studies
show that adverse events, such as urtnary tract infections, pneumonia, falls, pressure
ulcers and medication errors, also occur frequently in nursing homes.”'® An earlier
Dutch study on the twenty most frequently occurring adverse events during patients'
stay in a nursing home showed an incidence of 9% adverse events per 1000 patient
days."” Urinary tract infections, side effects of medication, constipation, pneumonia and
pressure ulcers were the most frequently diagnosed adverse events."” In a more recent
study, the incidence of healthcare-associated infections in nursing homes was studied
and showed an incidence of 1% infections per 1000 patient days.'” Urinary and lower

respiratory tract infections were the most common."’
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In hospitals and nursing homes, a proportion of the adverse events is related to
suboptimal nursing care. Nurses taking care of patients 24 hours a day, seven days a
week have an important role 1 preventing adverse events. Examples of adverse events
which can often directly be linked to suboptimal nursing care, and generally are
constdered preventable are certain medication errors, pressure ulcers, infections and
falls.">>*"*! Byidence based guidelines are available for the prevention of several
adverse events. They are an important aid in translating research evidence mto daily
practice.” In nursing, the use of research evidence is referred to as evidence-based
practice, which can be defined as 'the conscientious, explicit, and judicious use of
current best evidence in making decisions about the care for individual patients'.”
Unfortunately, numerous examples show that evidence based guidelines are often not
implemented in daily nursing care and it 1s difficult to change nurses' behaviour mn order
to implement evidence based guidelines. For example, the study of De Laat et al. (20006)
showed that it was very difficult to implement the policy of effective measures for
pressure ulcer prevention.” Another example is the non-compliance of hospital
workers to hand hygiene prescription.” The overall low compliance rate of nurses with
these guidelines 1s a serious threat to patient safety. This situation 1s similar in nursing
homes™ and implementing new evidence such as ineffective use of restraints for

preventing falls is difficult.*® As a result, many patients do not receive optimal care."””**

Implementation of guidelines

Implementation of guidelines can be described as a planned process and systematic
introduction of innovations and/or changes of proven value.”® Wensing and Grol
(2005) developed a model for effective mmplementation of change in healthcare
practice.”> In general, many factors or barriers may influence compliance -or non
compliance- with a guideline.”” These general bartiers may be related to the individual
healthcare professional, the individual's social context, or the system, ie. the

organisational setting (Table l).31
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To gain a clear insight into these general barriers, it is important in each implementation
process to analyse the target group and setting before the mmplementation of a

guideline.

Besides these general barriers that mnhibit implementation, specific problems exist with
the implementation of guidelines, such as lack of insight into actual performance of
guideline based care. To overcome this, recently developed guidelines mostly include
guideline based indicators. These indicators can support the evaluation of the
performance of the implementation process and stimulate the use of guidelines.35 Yet,
organtsations are not always familiar with the principle of monitoring these indicators
when implementing a guideline. Another problem is the large number of guidelines. As
there are guidelines on so many topics, organisations can never implement all existing
guidelines. They have to decide which guidelines have priority. This means that
guidelines are competing for attention and cannot all be implemented, at the same time.
A further problem is the time consuming process of implementing guidelines.
Implementation includes translating each guideline to the target group, and developing

and organising targeted information and education.

The programme

"single project

A major challenge for organisations would be to move beyond
thinking". Single project thinking refers to the sequence of petrforming one
implementation after another, each implementation aiming at the introduction of a
single guideline or innovation (t.e. an implementation on fall prevention, followed by an
implementation on pain management, followed by an implementation on pressure ulcer
prevention). Several risks come with this single project approach. First, other
improvements cannot be accomplished during the course of an implementation (e.g.,
this year we focus on pain management). Second, the sequence of projects could be
inefficient and does not recognise other topics related to overall quality of care and

requiring similar processes.

We wanted to support organisations with the implementation of guidelines by
developing a programme that would simplify guidelines into workable instructions and
structure the implementation process. We set out to develop a general framework
aimming at the integration of guidelines in daily work. With such a general and structural

programme we assumed that 1t would be possible to implement multiple guidelines
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simultaneously. In order to find out if such programmes already existed, we started a
literature search on the effectiveness of programmes that focus on the prevention of
different adverse events simultaneously (chapter 2), in hospitals or nursing homes. As
we could not find any such publications, we assumed that no such studies have been
done previously, and we decided to develop a programme that allows organisations to

implement multiple guidelines, stmultaneously.

Besides developing a programme that allows organisations to implement multiple
guidelines, it was also challenging to implement such a programme. Reviews by Grol
and Grimshaw (2003)*® and Grimshaw and Fecles (2004) provide overviews of
evidence regarding implementation strategies in medicine.”® The studies of Halfens and
Van Linge (2003) and Van Achterberg et al. (2008) show many different kinds of
implementation ~ strategies used in nursing studies.”” Often investigated
implementation strategies are education and performance feedback as single strategies."”
In nursing studies, multifaceted implementation strategies always consist of education,
with one or more other added strategy(ies).”” In an implementation process, education
1s often a necessary first step to implement a guideline or innovation, but the effects of
education on behaviour atre limited” A multifaceted implementation strategy is
probably more effective, as it addresses multiple barriers and needs, but 1t is not a
guarantee for success.” It is important to tailor the implementation activities to the
relevant barriers and needs of the target group.” For this reason, we wanted to develop
a multifaceted implementation strategy for the implementation of our multiple
guideline programme and additionally tailor the implementation activities to the
relevant barriers and needs of the different wards. Therefore, we nvolved the target

group 1n the development of the multifaceted implementation strategy.

We wanted to develop a patient safety programme (SAFE or SORRY?) that allows
organtsations to implement multiple guidelines simultaneously. Since this 1s the first
study that investigates the implementation of multiple guidelines at the same time, it 1s
unknown how many guidelines could effectively be implemented at the same time.
Therefore, we chose to develop the SAFE or SORRY? programme for three frequently
occurring nursing care related adverse events which had evidence based guidelines for
preventive care: pressure ulcers, urinary tract infections and falls. The occurrence of
pressure ulcers and falls are both often investigated adverse events. The prevalence and

incidence of pressure ulcers grade 2 or worse vartes from 3 to 12% m hospital and
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3738 and the incidence of falls varies from 1 to

nursing home patients in the Nethetlands,
6% in hospitals and nursing homes.”** For urinary tract infections, the prevalence of
bacteriuria varies from 18-28% in nursing homes* and the incidence of a symptomatic

urinary tract infection 1s about 1% 1n hospitals and nursing homes. 2174

To investigate whether this patient safety programme would decrease the number of
adverse events, we tested the effectiveness of this programme in hospitals and nursing

homes.

Aim of the thesis

The aim of this thests 1s to develop and test a patient safety programme that addresses
implementation of multiple guidelines simultaneously in hospitals and nursing homes.
Our primary outcome was the incidence of the three adverse events. We wanted to
investigate whether the patient safety programme decreased the incidence of the three
adverse events (sum of the mncidence of pressure ulcers, urinary tract infections and
falls) in hospitals and nursing homes. We wanted to know whether the patient safety
programme increased the preventive care given and whether 1t increased the knowledge
of nurses regarding the prevention of the three adverse events. Therefore the secondary
outcomes of the study were 1) the percentage of patients that recetved preventive care

and 2) nurses' knowledge regarding the three adverse events.

Outline of the thesis

Chapter 2 describes a review on the effectiveness of programmes that focus on the
prevention of different adverse events simultaneously, in hospitals or nursing homes.
The databases of Pubmed, CINAHL, EMBASE, Cochrane Database of Systematic
Reviews and the Database of Abstracts of Reviews of Effects were searched for the
period 1980 to 2009. Chapter 3 reports on the development of the patient safety
programme (SAFE or SORRY?) and the design of the SAFE or SORRY? study, in
which we have tested the effect of this patient safety programme in hospitals and
nursing homes. Chapter 4 describes the incidence of the three concurrent adverse
events and the preventive care given in hospitals and nursing homes. Chapter 5
describes whether our patient safety programme decreased the incidence of adverse
events. The outcome was the incidence of the three adverse events per patient week,
which 1s the primary outcome of our study. Chapter 6 describes whether our patient

safety programme increased preventive care to patients at risk for these three adverse
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events. In chapter 7, we describe whether our educational programme improved the
nurses' knowledge on the prevention of pressure ulcers, urinary tract infections and
falls. The outcome was the score on a test regarding the prevention of pressure ulcers,
urinary tract infections and falls. Finally, in chapter 8, we discuss the findings,
conclustons methodological considerations, and mmplications for practice and future

research and in chapter 9 and 10, we end with a summary in English and Dutch.
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Abstract

Aim: To 1dentify publications describing trials on the effectiveness of programmes that
focus on the prevention of different adverse events simultaneously, 1n hospital patients
or nursing home residents.

Backgronnd: Although guidelines are available, nursing care often remains suboptimal,
resulting in adverse events. As developing separate implementation programmes for
every guideline 1s not feasible, a major challenge for nursing practice 1s to develop
innovations aimed at more than one adverse event at a time.

Data Sonrces: Pubmed, CINAHL, EMBASE, Cochrane Database of Systematic Reviews
(CDSR) and Database of Abstracts of Reviews of Effects (DARE) between 1980 and
2009.

Review Methods: Inclusion criterta: studies in adult hospital patients or nursing home
residents; describing programmes that aim at the prevention of = 2 adverse events
simultaneously; nurses mvolved 1n the programme; comparison of outcomes with either
baseline data in the same group or outcome data in a comparison group or reviews of
these trials; one out of four possible outcomes: 1) incidence or prevalence of adverse
events, 2) knowledge or skills of care givers, 3) performance of adequate preventive
measures, 4) degree of monitoring or registration of adverse events.

Two reviewers independently assessed retrieved studies for inclusion.

Resnlts: No studies aimed at the prevention of = 2 adverse events simultaneously were
found.

Conclusion: Integrated programmes for the prevention of multiple adverse events are
urgently needed. They could be effective and efficient, and could reduce 'project

tiredness' caused by many subsequent, single problem focused guideline projects.
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Introduction

Patients 1n health care settings are at risk for adverse events. Retrospective studies of
hospital case records have shown that 2.9% to 16.6% of the patients in acute care
hospitals experienced at least one adverse event during admission."” Approximately
50% of the adverse events were considered preventable. There are no major analyses of
nursing home records available. However, several studies showed that adverse events
such as pressure ulcers, falls, and medication errors frequently occur in nursing
homes.*’

Current attention for patient safety has resulted 1n various (research) projects
attempting to improve patient safety. While many of these projects focus on medical
procedures, ie. medication prescription®, or surgical procedures’, improvement of
patient safety 1s equally relevant to nursing care. Prevention of adverse events such as
pressure ulcers, accidental falls, and infections 1s mainly the responsibility of nurses.
Despite the fact that there is (strong) evidence for several interventions", nursing care
often remains suboptimal, 1.e. 1s not evidence informed. This has several reasons. First,
although the interventions are often made available through guidelines, guidelines
contain many recommendations, thus complicating straightforward implementation n
practice. Moreover, many organizations do not have policies for the introduction of
new guidelines."' Also, guidelines often compete for attention as every guideline
requires a considerable amount of resources and attention from the organization and
the health care workers mvolved. Implementing multiple guidelines thus leads to
'project-tiredness’ in clinical practice. This hampers the ability to implement all relevant
guidelines mn practice, and therefore the possibility to improve the prevention of several
adverse events stmultaneously.

The challenge for nursing practice 1s to develop a way of dealing with these problems in

order to improve nursing care on more than one adverse event at a time.

Aim

The aim of this systematic literature search was to identify publications that describe
reviews and trials on the effectiveness of prevention programmes that focus on the
prevention of different adverse events simultancously, in hospital patients or nursing

home residents.
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Methods

First, computerised databases of Pubmed, CINAHL, EMBASE, Cochrane Database of
Systematic Reviews (CDSR) and Database of Abstracts of Reviews of Effects (DARE)
were searched using the search strategy described in Table 1. The sub-searches for
population, intervention and outcome were combined using the Boolean operator
'AND'. The search was limited to papers with the search terms in the title or abstract.
Next, the search was combined with a methodological filter limiting the search to
literature reviews and (controlled) trials. The search was then limited to papers
concerning adult patients, published between 1980 and April 2009, for which an
abstract was available. Second, when relevant papers were found we planned to check

the references to identify additional studies.

Table 1. Search strategy

Population: patient OR resident OR hospital OR nursing home OR care facility OR institution

Intervention: (prevent® OR manage* OR control* OR assess* OR monitor) AND (safe* OR complicat* OR risk*
OR accident® OR hazard* OR adverse event OR adverse outcome OR pressure sore* OR pressure
ulcer® OR mfect* OR malnutrit* OR dehydrat* OR fall* OR injury)

Outcome: incidence OR prevalence OR relative risk OR rate OR ratio OR event® OR knowledge OR skill*
OR adher* OR monitor* OR regjstrat*

Methodological filters: review OR randomized controlled trial OR trial

Other limits: year of publication = 1980, adult, search terms in title or abstract, nurs* in title or abstract, only
publications with abstract

Terms for population, intervention and outcome combined with AND

Inclusion criteria

The studies that were retrieved were independently assessed for mclusion by two

reviewers (LS and TvA) and included when all of the inclusion criteria were met.

Inclusion criterta were:

- Studies 1n (subgroups of) adult hospital patients or nursing home residents

- Studies describing programmes that aim at improving the prevention of = 2 adverse
event stimultaneously

- Studies mvolving nurses in the programme (independently or as members of
multidisciplinary teams)

- Studies fulfilling the minmmum criterion of comparison of outcomes with either
baseline data in the same group or outcome data in a comparison group; ot reviews
of these studies
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safety 1ssues such as preventing medication prescribing errors, thus missing the larger
picture. Second, studies looking at more than one safety 1ssue are probably more large-
scale, expensive and labour intensive. Researchers may not be willing to take the risk of
undertaking such a study, as these projects could be difficult to manage and finance.
Also, there could be a problem concerning interaction between the interventions,
resulting in synergism or opposing effects, which are difficult to analyse. Third, barriers
to mmplementation are often percetved as unique to the project at hand, while in fact
many determimants for success are common to many innovations, e.g. knowledge, skills,
motivation and social influence amongst colleagues.'” Finally, guidelines contain a large
amount of mformation and recommendations, and more recent guidelines also contain
guideline specific recommendations for implementation. Organtsations could find it too
difficult and time consuming to aim their attention at two or more guidelines at the
same time, specifically if they recommend different implementation strategies. While
this 1s understandable, aiming at only one guideline at a time 1s not an advisable policy

when an organisation wants to drive the number of adverse events back.

There are two solutions worth exploring: simplification of guideline recommendations
and developing a standard framework for implementation.

Simplification of guideline recommendations could be achieved by developing so-called
bundles. The concept of bundles was introduced by the Institute for Healthcare
Improvement (IHI) for the improvement of critical care (www.thi.org). A bundle 1s
defined as "a structured way of improving the processes of care and patient outcomes:
a small, straightforward set of practices — generally three to five — that, when
performed collectively and reliably, have been proven to improve patient outcomes”.
The practices 1 a bundle are evidence based, focusing on how the care should be
delivered and not on which care should be delivered. These practices are often not new,
they are just not performed uniformly and often enough, increasing unreliability of
prevention or treatment. A bundle ties all the practices together into a package of
interventions that health care workers know must be followed for every patient, every
single time. Examples are the severe sepsis bundle and the ventilator bundle developed
for critical care (www.thiorg). Developing bundles for adverse events commonly
assoctated with nursing care, e.g. pressure ulcers, accidental falls, based on the available
guidelines, allows summarising the relevant mnformation per guideline, and could thus
be an improvement when dealing with the extent of mformation per guideline.

Although standardization of care holds the risk that care becomes poorer, bundles


http://www.ihi.org
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could be a first step in mmproving patient safety, particularly in organisations where
preventive care 1s delivered pootly.

A standard framework for implementation could facilitate implementation of new
guidelines. As stated before, barriers to implementation are often wrongfully percetved
as unique to the project at hand. Knowledge, skills, motivation and social nfluence
amongst colleagues are determinants for success in many innovations.'” This implies
that education, training, feedback and reminders, and social influences strategies such as
team discussions or role modelling should always be considered a part of any
implementation strategy. Developing standards for these strategies, e.g. a standard
format for group education, followed by individual education via a standard webstte, a
standard format for posters to deliver feedback, etc., allows organisations to easily
adapt the content of the material for every new guideline, without the need to design
the entire implementation strategy agaimn. It also gives organtsations the opportunity to

build on their own experiences about what works in their organisation.

A subsequent step would be to implement bundles i practice stmultaneously, and
evaluate thetr effect on the prevention of adverse events as well as the effectiveness of

the approach.

Conclusion

Although developing and testing programmes for preventing several adverse events
simultaneously makes perfect sense from a practical nursing perspective, this has never
been described 1n the international literature of the last 28 years.

We believe that integrated programmes for the prevention of multiple adverse events
could be both effective and efficient, and could end 'project tiredness' caused by many
subsequent, single problem focused guideline projects in current practice. Therefore,

we conclude that this area deserves to be explored.
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Abstract

Backgronnd: Patients 1n hospitals and nursing homes are at risk of the development of,
often preventable, adverse events, which threaten patient safety. Gudelines for
prevention of many types of adverse events are available, however, compliance with
these guidelines appears to be lacking. Besides general barriers that inhibit
implementation, this non-compliance 1s assoctated with the large number of guidelines
competing for attention. As implementation of a guideline 1s time-consuming, it 1s
difficult for organisations to implement all available guidelines. Another problem 1s lack
of feedback about performance using quality indicators of guideline based care and lack
of a recognisable, unambiguous system for implementation. A programme that allows
organtsations to implement multiple guidelines simultaneously may facilitate guideline
use and thus improve patient safety.

The aim of this study 1s to develop and test such an integral patient safety programme
that addresses several adverse events simultaneously in hospitals and nursing homes.
This paper repotts the design of this study.

Methods and design: The patient safety programme addresses three adverse events:
pressure ulcers, falls and urinary tract infections. It consists of bundles and outcome
and process indicators based on the existing evidence based guidelines. In addition 1t
includes a multifaceted tallored 1mplementation strategy: education, patient
involvement, and a computerised registration and feedback system. The patient safety
programme was tested i a cluster randomised trial on ten hospital wards and ten
nursing home watrds. The baseline period was three months followed by the
implementation of the patient safety programme for fourteen months. Subsequently the
follow-up period was nine months. Primary outcome measure was the mncidence of
adverse events on every ward. Secondary outcome measures were the utilization of
preventive interventions and the knowledge of nurses regarding the three topics.
Randomisation took place on ward level. The results will be analysed separately for
hospitals and nursing homes.

Discussion: Major challenges were the development of the patient safety programme
including a digital registration and feedback system and the implementation of the

patient safety programme.
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Background

Over the past seventeen years several studies showed that patients are at risk of injuries
or even death as a result of care delivered in hospitals."!! These studies show that 2.9 to
16.6% of patients 1n acute care hospitals expertenced at least one adverse event
(Table 1)."*"'! In 5 to 13% of these events the patients died.">”"" Half of all events
are considered preventable."”>*”!! While these studies did not include nursing homes,
other studies show that adverse events, such as urinary tract infection, pneumonita, falls,
pressure ulcers and medication etrors, also occur frequently in nursing homes."”"*
These events can often be linked directly to suboptimal nursing care, and they are
generally considered preventable.

Many guidelines for the improvement of nursing care are available, however
compliance with these guidelines appears to be lacking.15 Generally, many factors or
barriers may mfluence compliance -or noncompliance- with a guideline. These general
barriers may be related to the individual (e.g. knowledge, skills, attitudes, motivation) or
the individual's social context (e.g. patients, colleagues, culture), and the organisational
setting (e.g. financial, equipment). Moreover, the large number of guidelines competing
for attention makes 1t difficult to keep track of all of them. In addition, organisations
must translate each guideline to their own target group, and develop and organise their
own information and education, which is a time-consuming process. Also, there 1s a
lack of mnsight into actual performance of guideline based care, e.g. by using quality
indicators.'® As a result, it is difficult to implement all available guidelines necessary for
good quality daily nursing care. This situation 1s at odds with the responsibility of
professionals to ensure patient safety. A programme that allows organisations to
implement multiple guidelines simultaneously may facilitate guideline use and thus
improve patient safety.

The aim of this study 1s to develop and test such an integral patient safety programme
that addresses several adverse events simultaneously in hospitals and nursing homes.

In this paper we will report on the design of this study, which has two phases. The first
phase concerns the development of the patient safety programme for three frequently
occurring nursing care related adverse events: pressure ulcers, falls and urmary tract
infections. The second phase describes the evaluation of the patient safety programme

in a cluster randomised trial.
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Methods and design

Phase 1: the development of the patient safety programme

General focus of the programme

From September 2005 through July 2006 we developed the integral patient safety
programme (SAFE or SORRY?) for the prevention of pressure ulcers, falls and urinary
tract infections in hospitals and nursing homes. The programme consists of bundles'®
(Table 1) and outcome and process indicators based on evidence based guidelines for
pressure ulcers, falls and urinary tract mfections.

For the implementation of guidelines, multifaceted mmplementation strategies are
probably more effective than single strategies, as multifaceted strategies address
multiple barriers to guideline adherence.!” Therefore, we aimed at developing a

multifaceted strategy for the implementation of these bundles.

Table 1. Definitions

Adverse event

An adverse event is defined as an unintended injury that results in prolonged stay, disability at the time of discharge, or
death and is caused by health care management rather than by the patient's underlying disease process.!>>1

Bundle

A bundle is a structured way of improving the processes of care and patient outcomes: a small, straightforward set of
practices - generally three to five - that, when performed collectively and reliably, have been proven to improve patient
outcomes.!8

Development
We developed the patient safety programme with experts on each topic by collecting

1927 and supplementary material.?**! Based on this information

the existing guidelines
the research group and the experts achieved consensus about the essence of the
guidelines and formulated the bundles and indicators (Table 2). They developed a
multifaceted mmplementation strategy consisting of education, patient involvement,
feedback through a computerised registration programme and an implementation plan

for every ward (Table 3).

Tailoring

We discussed the bundles and indicators with the user group. This group consisted of
two researchers (LS and Bv(), seventeen future users of the patient safety programme,
two medical doctors and an implementation expert (MH) and met five times. During
the first meeting everyone was informed about the aim and work methods. During the

next three meetings the group was split up mnto two smaller groups: a group with users
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from the hospitals and a group with users from the nursing homes. In each group we
had focus discussions about the use of the bundles and indicators and the expected
barriers for implementation. During the fifth meeting the group tested the
computerised registration programme. With this information, and the outcome on the
knowledge test from the baseline measurement (phase 2), we tailored the education for
the nurses to each mndividual ward 1 the mntervention group. In a last meeting, the users
of the intervention group tested the final educational matertal and the patient
information. In order not to contaminate the control group with the elaborated
education material and patient information, the users of this group were not mnvited to

this last meeting.

Table 2. Process (P) and outcome (O) indicators

Pressure Ulcers

%o patients where nurses assessed pressure ulcer risk (P)

% patients at risk for pressure ulcers (O)

% patients with pressure ulcers grade 2 or worse (O, prevalence)

% patients developing nonblanchable erythema (O; incidence)

% patients developing pressure ulcers grade 2 or worse (O; incidence)

% patients developing pressure ulcers grade 2 or worse at the heels (O; incidence)

% patients at risk receiving permanent adequate preventive measures (P)

% patients developing pressure ulcers despite the preventive measures (O)

% patients with pressure ulcers increasing in grade and/or becoming more setious (O)

Urinary tract infection

% patients where nurses assessed risk for urinary tract infection (P)

% patients at risk for urinary tract infections (O)

% patients with urinary tract infections (O; prevalence)

% patients with fecal incontinence with urinary tract infections (O; prevalence)

% patients with urinary tract infections who have of had a bladder catheter (O; prevalence)
% patients developing urinary tract infections (O; incidence)

% patients at risk receiving permanent adequate preventive measures (P)

% patients with an appropriate/correct indication for indwelling bladder catheter (P)

Falls

% patients where nurses assessed risk for falling (P)

%o patients at risk for falls (O)

Yopatient falls (O; prevalence)

% patients at risk that received multi-factorial measures (P)

% patients in which both risk factors and multi-factorial measures were evaluated regularly (P)
% patient that fell despite multi-factorial measures (O)

Table 3 describes the concrete implementation strategies for the patient safety
programme. In addition, every intervention ward appointed two key nurses to the
study. Together with the head nurse they were responsible for the implementation of
the patient safety programme on their ward. At the start of the implementation period
these key nurses recetved a training in the use of the patient safety programme. We also

discussed the results of the baseline measurements (phase 2) and the educational
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material, and all educational activities on the wards were planned and organised. The
key nurses and the researcher had periodical contact about the progress on the ward,

throughout the implementation period.

Table 3. Operational implementation strategies

Education

Group lesson on the wards for all nurses

A CD-ROM with education material and a knowledge test
Case discussions on every ward

Patient involvement
An information folders for the prevention of pressure ulcers, urinary tract infection and falls, separately. In addition to
giving oral information nurses were asked to give the folder to patients at risk for the specific adverse event.

Feedback

The nurses register the patient's daily care and the presence or absence of an adverse event in a computerised registration
system. This digital programme generates feedback by charts on the process and outcome mndicators.

Phase 2: cluster randomised clinical trial to evaluate the patient safety
programme

Study design and setting

A cluster randomised trial was conducted between September 2006 and November
2008 in the Netherlands. Hospitals and nursing homes were asked to participate with
two or four, more or less comparable, wards. The hospital wards (n=10) were mnternal
medicine wards (n=4) and surgical wards (n=6) from four hospitals. The nursing home
wards (n=10) were wards with patients with physical impairments (no dementia n=7)
ot rehabilitation wards (n=3) from six nursing homes. The randomisation of the wards
was stratified for centre and type of ward (Figure 1) and took place prior to baseline
data collection.

Baseline data collection took place from September through November 2006.
Subsequently, the patient safety programme was mmplemented on the intervention
wards: five hospital wards and five nursing home wards from December 2006 through
February 2008. The wards of the control group continued care as usual. The follow-up
period was nine months and continued until the end of November 2008.

The Medical Ethics Committee of district Arnhem — Nijmegen assessed the study and

waitved the need for complete evaluation of the study.
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Figure 1. Flow diagram

HOSPITALS NURSING HOMES

Assessed for eligibility (10 wards) Assessed for eligibility (10 wards)

A 4 A 4

Randomised (10 wards)
7 wards with patients with physical
impairments (no dementia)
3 rehabilitation wards

Randomised (10 wards)
4 internal medicine wards
6 surgical wards

| v v }

Controlgroup Intervention group Control group
5 wards: 5 wards: 5 wards:

Intervention group
5 wards:

2 internal medicine wards
3 surgical wards

2 internal medicine wards
3 surgical wards

3 wards with patients with
physicalimpairments (no
dementia)

4 wards with patients with
physical impairments (no
dementia)

2 rehabilitation wards 1 rehabilitation wards

Study population

Adult patients (=18 years) admitted to the hospitals or the nursing homes during our
study, were asked to participate. Hospital patients with an expected stay of at least five
days were asked within 48 hours after admission. After a written informed consent the
research assistants visited the patients once a week. All patients with at least a second
visit were included in this study.

All (clinical) nurses at the wards participated 1n our study.

Nurses' aids and students were excluded.

Outeome measires
The primary outcome measure was the incidence of adverse events (sum of the

incidence of pressure ulcers, urinary tract infections and falls).

A pressure uleer 1s an area of localised damage to the skin and underlying tissue caused by
a combination of pressure and shear.”® Pressure ulcers are classified in four grades
according to the guidelines.***" Pressure ulcers were considered present if a patient
developed a pressure ulcer grade 2 or worse. If a patient had a pressure ulcer grade two
or worse at the first visit, that pressure ulcer lesion was excluded from the registration
of pressure ulcers until the pressure ulcer healed. Patients with an already present
pressure ulcer grade two or worse were only registered if they developed additional

pressure ulcer lestons.
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A wurinary tract infection 1s bacterturia with clinical symptoms as: frequent urinating, pain
while urinating, abdominal pain, fever and delirium, urinary incontinence.'”” During
this study we defined a urinary tract infection as present if it was diagnosed by a
medical doctor. Patients were excluded from the registration of urinary tract infection
for a period of three weeks if they had a urinary tract infection until the infection was

cured.

A fall 1s an unexpected event i which the partictpant comes to rest on the ground,
floot, or lower level.”** In this study the falls were measured by examining the patient

files, assuming that if a patient fell it was reported in his or her file.

The secondary outcome measures were 1) the percentage of patients that recetved

preventive care and 2) the knowledge of nurses regarding the three topics.

Prevention 1s important 1n patients at risk for one of the adverse events. Preventive
measurements were considered present when the care was performed according to the

guideline.

The risk of pressure ukers was measured with the PrePURSE* and the Braden scale® in
hospitals and nursing homes, respectively. Next, preventive care was measured:
position while lying or sitting; if patients' heels were lifted; use of pressure-reducing
material or alternating pressure material in bed or chair; presence of a repositioning

scheme.

Hospital patients were at risk for a #wnary tract infection 1f they had at least one of the

: 19,24
next four risk factors ™

1) a urnary catheter m situ or the week before, 2)
incontinence of faeces, 3) urinary retention or 4) a urinary tract infection in the last two
years. According to the guideline, all nursing home patients were considered at risk for
a urinary tract infection.” Next, preventive care was measured: personal hygiene,

frequent totlet visits, unnecessary mndwelling catheter and unobstructed urme flow.

To identify hospital patients at risk for fz/ls we used the STRATIFY.* According to the
guideline all nursing home patients were considered at risk for falls, except those who
were totally immobile.”! Next, preventive care was measured: if the file had a written

multidisciplinary  plan  with multi-factorial preventive iterventions; a periodic
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evaluation of the multidisciplinary plan; a pertodic evaluation of the multi-factorial risk

factors for falls.

The £nowledge of nurses about 11sk assessment and effective preventive care was measured
using a written knowledge test. Each topic had twenty questions, on which nurses could
answer 'correct', 'not correct’, or 'do not know'.

The knowledge test was developed from questionnaires™ (knowledge test used in an
implementation study of a pressure ulcer guideline in the Nethetlands*® and geriatric
educational material of the prevention of falls, 2007) and student tests of the HAN
University of Applied Sciences on the three topics. The face validity was tested by
sending the questionnaire to the members of the research group (LS, JM, RK and
TvA), and the expert on each topic. Finally, nurses in hospitals and nursing homes were

asked to pre-test the questionnaire.

Data collection

During the baseline and follow-up period, the patient data were collected 1n two ways.
To measure adverse events and preventive care, the research assistants read the patient
files and observed the patients during a weekly visit. To measure the utilisation of
preventive care, wards were visited three times by research assistants. At each visit they
observed a sample of at least five patients and nurses during their daily activities for five

hours.

All nurses were asked to fill out a questionnaire at the start of the baseline period and

the follow-up pertod.

Statistics

Power calculation was based on the primary outcome, with a two-sided alpha of 0.05
and 80% power for the analysis of both the hospital and the nursing homes data.

As randomisation was on ward level, a ward was considered to be a cluster. To account
for these clusters an intra class correlation coeffictent of 0.01 was used 1n the
calculation.

In hospitals, the incidence of pressure ulcers (10%) will be the highest contributor to
our combined adverse event measure. The incidence of urinary tract infection and falls
in the same patients 1s unknown. Therefore we assumed that the count of these three

adverse events will be 12% (an additional 1% for falls and 1% for urmnary tract



34 Chapter 3

infections). We aimed to achieve a reduction of 50% as studies on the prevention of
pressure ulcers have shown this is attainable.*”*® To detect a decrease in adverse events
(from 12%—6%0) 1250 patients had to be included 1n each hospital group.

In the nursing homes, the mcidence of falls will be the highest (60%). We assume that
the additional contribution of pressure ulcers and urinary tract infection to adverse
events will be negligible. We aimed to achieve a reduction of 60% as a study on the
prevention of falls showed this was attainable.*” Therefore this study wanted to achieve
a reduction of adverse events from 60-36%. To detect this decrease in the nursing

homes, 100 patients had to be included in each group.

The results will be analysed separately for hospitals and nursing homes, as patient
characteristics, length of stay and nurse characteristics differ between hospitals and

nursing homes.

The difference in incidence of adverse events between the intervention and the control
group during the follow-up period will be analysed using a random effects Poisson
regression analysis, including the following covariates: ward (random effect), institution
and the baseline results of the ward.

The secondary outcomes will be evaluated in a similar way, using linear and logistic

random effect models.

Discussion

As implementation of a guideline 1s time-consuming, 1t 1s difficult for organisations to
implement all available guidelines. Also, lack of feedback about performance using
quality indicators of guideline based care and lack of a recognisable, unambiguous
system for implementation often impede guideline implementation. A programme that
allows organisations to implement multiple guidelines simultaneously may facilitate

guideline use and thus improve patient safety.

This study posed several challenges concerning the development of the complex
intervention, the implementation of this intervention and the design of the trial. For the
development of our intervention we used available guidelines on each topic. Translating

three extenstve guidelines into a manageable proposal for improving patient care 1s not



The design of the SAFE or SORRY? study 35

easy. We chose to combine the essence of each guideline into a recognizable simple
structural approach, and reduced the guidelines on each topic into two or three
bundles. These bundles were easter to use in daily practice.

The aim of the digital registration and feedback system was to provide the nurses on
the ward with feedback on the performance of guideline based care. As we anticipated
that nurses have limited computer skills and limited time to register all patients daily, we
paid extra attention to the accessibility and performance of the digital programme. This
programme was subsequently pre-tested during the first phase of this study in a group
of future users and 1t was obvious that we had managed to develop a digital registration
and feedback system that was user-friendly for all nurses on the wards. Also, the time 1t

takes to register all patients on the wards was considered acceptable.

Our next challenge was the mmplementation of our intervention. Many factors may
enhance or inhibit implementation. Therefore 1t i1s important to analyse the target
group.”’ To be successful, we developed a multifaceted implementation strategy that
could be tailored to each specific ward. By tailoring the strategy to the barriers of the
individual wards we developed an individual implementation plan for each ward that
constdered the context of that particular ward.

The implementation of the digital registration and feedback system was even more
complex. Currently, registration of patient care mn a computer 1s not a standard
procedure in the Netherlands. The nursing files are still mainly paper files. Moteovert,
not all nurses of the participating wards were used to working with a computer and on
some wards the nurses did not even have access to a computer or the internet. We
exploted these barriers in a very eatly stage of the implementation process. This
allowed us to remove the practical barriers, 1.e. attaining access to a computer and the
internet, and organise training programmes for nurses to improve computer skills. Also,
it gave the wards the opportunity to adopt the 1dea of registration of patient care on a
computer. By the time they had to work with the digital registration and feedback

system they were already used to the 1dea of using a computer.

Unfortunately it was not possible to prevent double registration of patient data: nurses
had to write patient files and also register the patient daily care in the computer. This 1s
only worthwhile when the digital programme is of benefit to the nurses. Therefore,
nurses were trained and encouraged to use the feedback provided by the digital

programme to evaluate and adjust daily care.
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The final challenge we want to discuss is the design of the cluster randomised trial.
Cluster randomised trials are more complex to perform, as they require more
participants,” due to the correlation between individuals in the same ward. In this study
we took this into account by including an intra cluster correlation coefficient in the
power calculation. As a result we had to include many hospital patients: 1250 in each
group. To include and follow-up that many patients in such a short time is ambitious,
but we are convinced that 1t 1s achievable. Also, analyses of cluster randomised trials are
complex. For analysing the effect of an imntervention, a regression analysis including
covariates should be used to account for the influence of the wards. Therefore this
study will consider the following covariates: ward (random effect), mstitution and the

baseline results of the ward.

Dissemination of the results of this study is planned for 2009.
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Abstract

Backgronnd: Patients 1 hospitals and nursing homes are at risk for preventable adverse
events. unknown s the concurrent incidence of these three nursing care related adverse
events in hospital and nursing home patients.

Objective: 'To describe the concutrent incidence of pressure ulcers, urinary tract
infections and falls, and the preventive care given to patients at risk for the three
adverse events.

Design and setting: A prospective, three-month, cohort study on ten hospital- and ten
nursing home wads 1n the Netherlands. Weekly visits and additional observations were
used to assess the mcidence of adverse events and preventive care.

Participants: 687 hospital and 241 nursing home patients.

Main ontcome measnre(s): The incidence of three adverse events and preventive care given
to patients at risk.

Resnlts: Seventy seven hospital patients (11%) and 111 nursing home patients (46%o)
developed one or more adverse events. The incidence rate for both was 9% adverse
events per patient week.

In hospitals, 34% of the patients at risk for pressure ulcers, 47% of the patients at risk
for urmary tract infections and none of the patients at risk for falls recetved adequate
preventive care. In nursing homes, 18% patients at risk for pressure ulcers, 42%
patients at risk for urinary tract infections and less than 1% patients at risk for falls
recetved adequate preventive care.

Conclusion: There was a high incidence of adverse events in both hospitals and in
nursing homes. The majority of the patients at risk did not recetve adequate preventive

care.



Incidence of three adverse events in the Netherlands 41

Introduction

Patients m hospitals and nursing homes are at risk for the development of often
preventable adverse events', which compromise patient safety. Guidelines for
prevention of many types of adverse events are available. Three frequently occurring
nursing care related adverse events in hospitals and nursing homes for which guidelines
on preventive care are available are pressure ulcers, urinary tract infections and falls.

An important outcome for the effect of preventive care for adverse events 1s the
incidence rate t.e. the number of new adverse events per period of time. It 1s to be
expected that when patients recetve adequate preventive care, incidence rates will be
low. Many studies investigated the incidence of individual adverse events, but there 1s a
lack of msight mto the concurrent incidence of adverse events for institutionalised
patients. Therefore, the aims of this study are to describe the concurrent incidence of
pressure ulcers, urinary tract infections and falls as well as the preventive care given to

patients at risk for these three adverse events in hospitals and nursing homes.

Methods

Design

This prospective cohort study included patients from four hospitals (one university
hospital, two large teaching hospitals and one small hospital) and six nursing homes in
the Netherlands. The hospital wards (n=10) were internal medicine wards (n=4) and
surgical wards (n=06). The nursing home wards (n=10) were wards for patients with
physical impairments (no dementia) (n=7) or rehabilitation wards (n=3) (Figure 1).
Between September and November 2006 all adult patients (= 18 years) admitted to the
wards were asked to participate. In hospitals, 867 patients with an expected stay of at
least five days were asked to participate within 48 hours after admission. In nursing
homes 308 patients were asked to participate at the start of the data collection period or
within two weeks after admission. After written mnformed consent, research assistants
visited the patients once a week until discharge, death or the end of the three month
data collection period (Figure 1). All patients with a mintmum of two visits were

included 1n this study.
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Ounteome measures

The main outcome was the mcidence of adverse events (the sum of the incidents of
pressure ulcers, urinary tract infections and falls divided by the total patient weeks).
Pressure uleers™ were measured by observing the patients' skin and were considered
present 1f a patient developed a pressure ulcer grade two or worse according to the
BEPUAP-classification system.* If a patient had a pressure ulcer grade two or worse at
the first visit, this pressure ulcer lesion was excluded when calculating incidence rates
until the pressure ulcer healed; all new pressure ulcer lesions were included. The
presence of a urinary tract infection’ needed to be confirmed by a physician. Patients with
existing urinary tract infections were excluded from the calculation of the incidence
rates of urinary tract infections for a period of three weeks until the infection was
cured. Fall*" were measured by examining the patient files. Consequently, all falls that
occurred after the first visit of the research assistant and that were documented 1n the

patient’s file were included.

The second aim of the study was the assessment of the percentage of patients who
received adequate preventive cate according to the existing guidelines. This outcome
was calculated for each adverse event separately, and only in patients who were
considered to be at risk for the particular adverse event.

Patients at risk for pressure nlers were patients with mobility or activity impairments
according to the Braden subscales "mobility" and "activity" (score less than 3) and/or
who were at risk according to a risk assessment tool. We used risk assessment scales
that were developed for the various settings, i.e. the PrePURSE scale in hospitals® and
the Braden scale” in nursing homes. Hospital patients were considered at risk, if they
had a score of twenty or more on the PrePURSE scale. Nursing home patients were
constdered at risk if they had a score of 17 or less on the Braden scale. Preventive care
was registered as "adequate” preventive care if the care for patients at risk who were
lying in bed and/or sitting in a chair and who recetved the combined preventive
activities described in Figure 2.>>'

Hospital patients were at risk for a #winary tract infection 1f they had at least one of the
following four risk factors: 1) an indwelling catheter (urethra- or suprapubic catheter),
currently or within the last seven days, 2) faecal incontinence, 3) urinary retention or 4)
a urinary tract infection in the last two years.'? All nursing home patients were

considered at risk for a urinary tract infection."
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Preventive cate was registered as "adequate" preventive care if the care for patients at
risk and who received the combined preventive activities described in Figure 2.

To identify hospital patients at risk for fa/ls the STRATIFY tool"” was used. According
to the CBO guideline, all nursing home patients were considered at risk for falls, except
those who were totally immobile.® Preventive care was registered as "adequate"
preventive care if patients at risk and who received the combined preventive activities

described 1n Figure 2.

Data collection

The data were collected during a weekly visit and by additional observations on every
ward. During the weekly visits, we screened the patients’ file for data on the occurrence
of urmary tract infections and falls, and the preventive care given. We observed the
patient for the presence of preventive measures and the patients' skin for the
occurrence of pressure ulcer.

Through additional observations, we collected information on applied preventive
measures (Figure 2). We performed the additional observations for at least five
consecuttve hours in a random sample of at least five patients per ward who
partictpated 1n the study.

The data were collected by trained research assistants who were appointed to this study
and trained in reading the patients' files, observing patients' skin and paying attention to

signals that could point at adverse events, such as antibiotic use.

Statistical analysis

The results for hospitals and nursing homes were analysed separately, as patient
characteristics and length of stay differ. The incidence rate of adverse events was
defined as the number of adverse events per patient week. We also calculated the

incidence rate of adverse events per ward. Data were analysed using SPSS 15.0.

Ethical considerations

The local Medical Ethics Committee (of district Arnhem — Nijmegen) assessed the
study and waived the need for complete evaluation of the study. Patients recetved
verbal and written information about the study’s content and amm. All participating

patients signed a written consent.



Figure 1. Patient flow
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Figure 2. Adequate preventive care consist of

Pressure Ulcers

Patients at risk for PUs

lying with: I

elevated heels and any of the
following adequate repositioning:

o 2-h + no pressure reducing mattress
o 4-h +pressure reducing mattress

¢ An alternating pressure mattress

Patients at risk for PUs

sitting with: I

elevated heels and any of the
following adequate repositioning:

¢ 1-h + no pressure reducing cushion
o 2-h + pressure reducing cushion

A 4

Urinary tract infections

Patients at risk for UTI

without a catheter and: I

o the nurse washed / disinfected their
hands before / after a care moment

o atleast 1 toilet visits during 5-h
observation

Patients at risk for UTI

with (urethra) catheter l

o a correct duration for the type of the
indwelling catheter

* a fixated urine collector bag

* a urine collector bag below the level
of the bladder

* a urine collector bag with a drainage
tap to empty the collector bag
regularly

o the nurse washed / disinfected their
hands before / after care moment

® nurses wearing (unsterile) gloves
while emptying the urine collection
bag

Additional for patient with a urethra-

catheter and:

* a correct indication for the indwelling
urethra-catheter

o a secured urethral-catheter to the
patient's upper leg

Adequate preventive care pressure ulcers

Adequate preventive care urinary tract infect




Falls

Patients at risk for falls with:

 a written multidisciplinary plan
with preventive interventions
related to = 2 of the following
risk factors in patient's file:

o medication
o mobility and balance
o ADL dependency
o coghnition
o hypotensive syndromes
o delirium
o bad/poor eyesight
o hearing difficulties
o a periodic evaluation of the
multidisciplinary plan’
o a periodic evaluation of the
multi-factorial risk factors for falls
A 4
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preventive measures. Overall, 47% of the patients at risk for urinary tract infections
recetved adequate preventive care according to the guidelines (T'able 3).

Of the hospital patients at risk for fa/ls, less than 1% of the patients' files contained a
written multidisciplinary plan specifically addressed at prevention or treatment of falls,
and none of them (0%) had multi-factorial preventive interventions in place. No

multidisciplinary plan was evaluated and there was no evaluation of risk factors for falls

(Table 3).

Preventive care in nursing homes
All nursing home patients were at risk for at least one adverse event. Sixty six percent
were at risk for pressure ulcers, all were at risk for urmnary tract infections, and 66%

were at risk for falls.

Ninety nine percent of the nursing home patients at risk for pressure ulcers were chair-
and/or bedbound. Twenty seven petrcent of these patients had elevated heels while
sitting on a chair and/or lying in bed and only 18% of the patients who were chair
and/or bedbound received adequate repositioning. Fifty two percent of the patients at

risk for pressure ulcers did not have a pressure reducing mattress (Table 3).

By definition all the nursing home patients were at risk for urinary tract infections. Of the
patients without an indwelling catheter (87%), 45% recetved preventive care.

Thirteen percent of all patients had an mdwelling catheter. Our results showed that
nurses did not always comply with hygienic measures, e.g. nurses' hand hygiene
compliance was 35% and 36% of the nurses wore unsterile hand gloves while emptying
the urine collector bag. Only 26% of the patients' urine collector bags were positioned
below the level of the bladder. Forty percent of the patients with an indwelling catheter
had a urethra-catheter. Of these patients only 1% had the catheter secured to the upper
leg. Of all patients with an indwelling catheter (urethra- or suprapubic catheter) 20%
recetved all adequate preventive measures. Overall, 42% of the patients recetved

adequate preventive care according to the guidelines (T'able 3).

In the nursing home setting, 12% of the patients at risk for fa/ls had a written
multidisciplinary plan, specifically addressing the prevention or treatment of falls: 2% of

the patient's files contained multi-factorial preventive interventions and all of these
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were evaluated (2%). Moreover, less than 1% of the patients' files contained an

evaluation of the risk factors for falls (Table 3).

Discussion

This prospective cohort study showed an alarming frequency of adverse events, even
during relatively short periods of hospital admission. Eleven percent of the hospital
patients developed a single adverse event; 2% developed two adverse events. Forty six
percent of the nursing home patients developed an adverse event and nearly one 1n five

patients (17%) developed two or more adverse events.

Less than 50% of the hospital patients at risk for pressure ulcers or urmary tract
infections and none of the patients at risk for falls recetved adequate preventive care
according to existing guidelines. In nursing homes less than 20% of the patients at risk
for pressure ulcers, 41% of the patients at risk for urinary tract infections and 5% of the

patients at risk for falls recetved adequate preventive care according to the guidelines.

Since this 1s the first study to describe the combined incidence of three adverse events,
a compartson of our results with those of other studies 1s difficult. Most mncidence
studies investigated a single adverse event, in a particular population. Therefore, a
comparison with other mnvestigators’ results was only possible for the individual adverse

events.

Four studies have recently mnvestigated the incidence of pressure nleers in more or less

Y1 and nursing homes'”. The results of our

comparable populations in hospitals
hospitals are similar to Vanderwee e/ a/'® who showed an incidence rate of (.03
pressure ulcers per patient week. Schoonhoven e /"> measured a much higher
incidence rate (0.06 pressure ulcers per patient week). Although the incidence rate of
0.03 pressure ulcers per patient week in the study by Gehrlach ez a/'* seems similar to
our finding, it 1s 1n fact lower as they included grade 1 pressure ulcers in their outcome.

In the nursing homes Defloor e/ a/'” showed a higher incidence rate (0.05 pressure
ulcers per patient week), which can be explained by the difference in inclusion criteria.
Defloor ¢ al'” only included patients who were at risk for pressure ulcers, while we

included all patients.
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Four studies investigated infections, including #rinary tract infections in hospitals'® and
nursing homes."””! Our study showed a higher incidence rate of urinary tract infections
compared to these studies. In hospitals we measured an incidence rate of 0.04 urmary
tract infections per patient week, while Mintjes ¢/ #/'® showed a mean incidence rate of
0.01 urinary tract infections per patient week over the studied thirteen years. In nursing
homes we found an incidence rate of 0.03 urinary tract infections per patient week,
while the three nursing home studies all showed a lower incidence rate of 0.01 urinary
tract infections per patient week."”” These differences in incidence rates can possibly
be explained by differences in the populations. In hospitals, we only included surgical
and internal medicine wards, where the surveillance study by Mintjes ¢f al.'® assessed all
hospitals wards. In the nursing homes, we only mcluded wards for patients with
physical impairments (no dementia) and rehabilitation wards. Most of these patients
were able to communicate or express their symptoms. In contrast Engelhart ez /"’ and
Eriksen ez a/* included a substantial number of residents with dementia or confusion,
who were not able to communicate or express their symptoms. Moreover, these studies
used a strict consensus definition for urinary tract infections™ which, according to
Engelhart e7 a/" possibly led to an underestimation of the true incidence of urinary
tract infections. Koopmans e/ @/ only included nursing home patients with dementia.

B.242428 and nursing homes.?*? Our

Nine studies recently investigated fa//s in hospitals
study showed comparable results to those studies. The mcidence rate of falls varies
from 0.01 to 0.06 falls per patient week, for all hospital wards® and the subgroups of
internal medicine ward patients™ respectively, while our study showed an incidence rate
of 0.02 falls per patient week. The high incidence rate found by Semin-Goossens ef @/
can be explamed since they only included high risk wards. In nursing homes the

29,31
3 >

incidence rate varies from 0.0 to 0.06 falls per patient week,” and our study

showed an incidence rate of 0.03 falls per patient week.

To comprehend our results some aspects should be discussed. First, the study had a
strict timeframe in which to include hospital patients, t.e. within 48-hours after
admission. This posed a limitation for inclusion on two groups of patients: patients
admitted via the emergency department who had to undergo several check-ups or even
an operation, and patients who could not understand or read our imnformed consent.
Although we included the majority of the admitted patients it 1s possible that this has

caused some minor selection bias. Secondly, to identify patients at risk for an adverse
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event —who should recetve preventive care— we used recommended risk assessment
scales.>>” Despite the use of the most accepted and most validated risk assessment
scales, we acknowledge that the currently available scales have limitations. The risk
assessment scales are known to classify patients incorrectly into both the ‘at risk' and
'not at risk’ groups.”” Therefore it is possible that we incorrectly identified a certain
percentage of patients as etther at risk or not at risk for developing an adverse event.
Last but not least, we — as many other investigators — have used patient files to collect
incidence data. Patient files have been found to notoriously underreport the incidence
of events. To ensure the validity of the results, all data were collected by independent,
research assistants who were trained in reading the patients' file and paying attention to
signals which could point at adverse events in order to indirectly find evidence of
adverse events that were not incompletely documented. The research assistants were

supervised by the sentor investigator (BvG).

One could argue that we missed a number of urinary tract infections because we did
not monitor the urmary tract infections that were detected after discharge. However, we
assume that the rate of urinary tract infections is fairly correct (hardly or no
underreporting) since the proportion of urmnary tract infections occurring after

discharge 1s extremely low.>®

Next to concerns with regard to underreporting of outcome measures (adverse events),
one has to consider underreporting of preventive measures. In order to minimise this
we combined two data collection methods. If the data would have been collected
during the weekly visits only, it would be tmpossible to measure typical preventive
interventions, e.g. adequate repositioning for patients at risk for pressure ulcers or hand
hygiene for patients at risk for urinary tract infections. By using the combined data
collection methods (namely the inclusion of observation) we obtained a better

impression of the given preventive care by the nurses on the wards.

The three adverse events in this study are frequently occurring nursing care related
adverse events in hospitals and nursing homes. In some countries, these three adverse
events are used as important and sensitive quality indicators.”” To improve patient
safety on these three topics, organisations can improve the preventive care given by the
nurses. This study showed that less than 50% of the patients at risk received adequate

preventive care according to existing evidence based guidelines. To improve these three
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topics, organisations have to mmplement three guidelines. Organisations normally
implement one guideline at a time, which compromises patient safety, because by
implementing one guideline, the other important guidelines cannot be implemented and
have to 'wait. The implementation of multiple guidelines simultaneously will have a

greater contribution to the improvement of patient safety and deserves to be studied.

Conclusion

This study showed that a substantial part of the patients developed an adverse event,
both in hospitals as well as 1n nursing homes. A small percentage of the patients even
developed more than one adverse event. The majority of the patients at risk for an
adverse event did not recetve adequate preventive care, neither i hospitals nor nursing
homes. This shows that hospitals and nursing homes have a significant chance to

improve preventive care and thus their patients' safety.
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Abstract

Backgronnd: Usually, patient care guidelines are implemented one at a time, while
patients are at risk for multiple, often preventable, adverse events simultaneously.
Objective: This study aimmed to test the effect of the SAFE or SORRY? programme on
the incidence of three adverse events (pressure ulcers, urinary tract infections and falls)
and the preventive care given. This paper describes the effect on the mcidence of
adverse events.

Design: A cluster randomised trial was conducted between September 2006 and
November 2008. After a 3-month baseline period the intervention was implemented
followed by a 9-month follow-up period.

Settings: Ten wards from four hospitals and ten wards from six nursing homes were
stratified for mstitute and ward type and then randomised to intervention or usual care
group.

Participants: During baseline and follow-up, patients (= 18 years) with an expected
length of stay of five days at least, were asked to participate.

Methods: The SAFE or SORRY? programme consisted of the essential
recommendations of guidelines for the three adverse events. A multifaceted
implementation strategy was used for the mmplementation: education, patient
involvement and feedback on process- and outcome mndicators. The usual care group
continued care as usual. Data were collected on the incidence of adverse events and a
Poisson regression model was used to estimate the rate ratio of the adverse events
between the intervention and usual care group at follow-up.

Resnlts: At follow-up, 2201 hospital patients with 3358 patient weeks and 392 nursing
home patients with 5799 patient weeks were observed. Poisson regression analyses
showed a rate ratio for the development of an adverse event in favour of the
intervention group of 0.57 (95% CI: 0.34 to 0.95) and 0.67 (95% CI: 0.48 to 0.99) for
the hospital patients and nursing home patients respectively.

Conclusion: This study showed that implementing multiple guidelines simultaneously is
possible, which 1s promising when aiming at improving patient safety. Patient outcomes
in the mntervention groups were better, as was demonstrated by 43% and 33% fewer
adverse events compared to the usual care groups in hospitals and nursing homes

respectively.
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Introduction

Patients m hospitals and nursing homes are at risk for the development of often
preventable adverse events' (Table 1), compromising patient safety. Although
guidelines for nursing care are available, compliance appears to be lacking.>* Several
factors may influence compliance with guidelines, such as the large number of
guidelines competing for attention, making it difficult to keep track of all of them.
Another barrier 1s the lack of policies for the introduction of new guidelines mn
organisations.” Fach guideline requires translation into the target group, and
development and organisation of targeted information and education, which 1s a time-
consuming process. As a result, it s difficult to mmplement all available guidelines
necessatry for good quality nursing care. This situation 1s at odds with the responsibility
of professionals to ensure patient safety. Integration of recommendations of guidelines
in a comprehensive programme may facilitate the implementation of guidelines.
Therefore, we developed a patient safety programme that allows organisations to
implement multiple guidelines stmultaneously, facilitate guideline use and thus improve

patient safety.

Table 1. Definitions

Adverse events

An adverse event is defined as an unintended injury that results in prolonged stay, disability at the time of discharge, or
death and is caused by health care management rather than by the patient’s underying disease process.!

Pressure ulcers

A pressure ulcer is an area of localized damage to the skin and underlying tissue caused by a combination of pressure and
shear.’? Pressure ulcers are classified in four grades.!>14

Urinary tract infections

A urinary tract infection is bacteriuria with clinical symptoms such as: frequent urinating, pain while urinating, abdominal
pain, fever, delirium and urinary incontinence.’®

Falls
A fall is an unexpected event in which the participant comes to rest on the ground floor, or lower level 1617

The patient safety progranmme

The patient safety programme (SAFE or SORRY?) was directed at three frequently
occurring nursing care trelated adverse events for which guidelines are available:
pressure ulcers, urinary tract infections and falls. It consists of the essential
recommendations of each guideline and outcome- and process indicators. For the
implementation of this patient safety programme, we developed a multifaceted
implementation strategy, tatlored to the related barriers and needs of the individual

wards. We used a multifaceted implementation strategy because this seems more
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effective than a single strategy, as it addresses multiple barriers to guideline adherence.*’
Our strategy consisted of education, patient involvement, feedback through a
computerised registration programme and an mmplementation plan for every ward.
Educational activities are necessary components of any implementation strategy and
can lead to changes in professional behaviour.” Patient involvement can be used to
enhance the implementation of innovations or improvements.® Feedback through a
computerised registration programme provided timely feedback on the performance of
guideline based process- and outcome indicators.

The development of the patient safety programme (SAFE or SORRY?) is described in

detail in an eatlier article.’

The aim of this study was to test the effect of this comprehensive patient safety
programme (SAFE or SORRY?) on the incidence of three adverse events and the
preventive care given to patients at risk for pressure ulcers, urinary tract infections
and/or falls in hospitals and nursing homes. In this article we desctibe, the effect of
this programme on the incidence of adverse events (the incidence of pressure ulcers,
urinary tract infections and falls). Besides the incidence of adverse events (primary
outcome), we undertook an additional study with separate data collection methods
which mnvestigated whether the programme increased the preventive care given to the
patients at risk for these adverse events. These results will be described in a separate

article. !

Methods

Design and setting

A cluster randomised trial was conducted between September 2006 and November
2008. In a cluster randomused trial, groups of individuals rather than individuals are
randomised.' In our study the intervention addressed the entire team of nurses rather
than individual patients. Therefore the results were clustered to the wards.'' The
detailed design of this study is described elsewhere.” We included a purposive sample
from four hospitals (one university hospital, two large teaching hospitals and one small
hospital) and six nursing homes in the Netherlands. Hospitals and nursing homes were
asked to participate with two or four, more or less comparable internal medicine or
surgical wards. The hospital wards were internal medicine wards (n=4) and surgical
wards (n=6). The nursing home wards were wards for patients with physical

impatrments (no dementia) (n=7) and need for rehabilitation (n=3). The randomisation
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of the wards was stratified for mstitute and type of ward and each ward was considered
as a cluster. The ten hospital wards and ten nursing home wards were assigned to an
intervention or usual care group (Figure 1). After the randomisation, baseline data were
collected during three months at all wards, followed by the implementation of the
patient safety programme in the intervention group from December 2006 to February
2008. During this period the usual care group continued care as usual. The subsequent

follow-up pertod was nine months for all wards (Figure 1).

Study population

During baseline and follow-up data collection periods, all adult patients (= 18 years)
admitted to the wards were asked to participate. Hospital patients with an expected
length of stay of at least five days were asked to participate within 48 hours after
admission. Nursing home patients were asked to participate at the start of the data
collection periods, or within two weeks after admission. After written informed
consent, research assistants visited the patients weekly, until discharge, death or the end
of the data collection period to monittor incidence of pressure ulcers, urtnary tract
infections and falls. All patients with two or more visits were included in the study
(Figure 1).

The intervention

We implemented the patient safety programme on the wards in the mntervention group
between December 2006 and February 2008. At the start of the implementation pertod,
every intervention ward appointed two key nurses to the study. Together with the ward
manager, they were responsible for the mmplementation of the patient safety
programme on their ward. Table 2 1llustrates the specific implementation activities on
the intervention wards. Every mtervention ward started with small-scale educational
meetings for all nurses and the introduction of the information leaflet for the patients at
risk for the specific adverse event. Additionally, the wards recetved the CD-ROM with
educational material. Within two to three months, case discussions were held twice on
every intervention ward. At last, the digital computerised registration and feedback

system was introduced m the wards. The usual care group continued care as usual.
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Table 2. Operational implementation strategies with the activities

Education

Small-scale educational meetings for all nurses (1.5 hours). The main subjects during these meetings were: causes of adverse
events, assessment of patients at risk for adverse events and how to prevent the adverse events.

Two case discussions on every ward (30 minutes). During these case discussions the nurses and the researcher reviewed
patients on their ward regarding the causes of adverse events, assessment of risk for adverse events and preventive care.
A CD-ROM with education material. Besides the theoretical items (causes of the adverse events, assessment of patients
at risk and prevention of adverse events), a test with feedback (for nurses to test their own knowledge) was included.
Patient involvement

An information leaflet for the prevention of pressure ulcers, urinary tract infection and falls, separately. In addition to
giving oral information, nurses were asked to give the folder to patients at risk for the specific adverse event.
Feedback

The nurses register the patient’s daily care and the presence or absence of an adverse event in a computerised registration
system. This digital programme generates feedback by charts on the process- and outcome indicators.

Ounteome measure
The primary outcome was the incidence of adverse events per patient week (the sum of
the incidents of pressure ulcers, urinary tract infections and falls divided by the total
patient weeks).

12-14
Pressure ulcers

were measured by observing the patient’s skin. Pressure ulcers (Table
1) were considered present if a patient had developed a pressure ulcer grade two or
worse according to the EPUAP-classification system.'* If a patient had a pressure ulcer
grade two or worse at the first visit, this pressure ulcer lesion was excluded when
calculating incidence rates until the pressure ulcer had healed; all new pressure ulcer
lesions were mncluded.

The presence of a #rinary tract infection*® (Table 1) needed to be confirmed by a physician.
Patients with existing urmary tract infecttons were excluded from the calculation of the
incidence rates of urinary tract infections for a period of three weeks until the infection
was cured.

Falls'*'" (Table 1) were measured by examining the patient files. Consequently, all falls
that occurred after the first visit of the research assistant and that were documented 1n
the patient’s file were included.

The number of patients at risk for an adverse event were the patients at risk for
pressure ulcers, urinary tract infections and or falls. Patients at risk for pressure nlers
were the patients at risk according to the PrePURSE scale’® (score more than 19) in
hospitals and patients at risk according to the Braden scale'” (score less than 18) in
nursing homes. Hospital patients were at risk for a #wnary tract infection 1f they had at
least one of the following four risk factors: 1) an indwelling catheter (urethra- or
suprapubic catheter), currently or within the last seven days, 2) faecal incontinence, 3)

urinary retention, or 4) a urinary tract infection in the last two years.” All nursing home
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patients were considered at risk for urinary tract infections.® To identify hospital
patients at risk for fa/ls, the STRATIFY tool* was used. All nursing home patients were

considered at risk for falls, except those who were totally immobile."®

Data collection

Data on adverse events and risk status were collected by screening the patient files and
inspecting the patient’s skin, weekly. Data were collected by trained research assistants
who were appointed to this study and trained in reading the patients’ files, observing
patients’ skin and paying attention to signals that could indicate adverse events, such as

antibiotic use.

Statistical analysis
The results for hospitals and nursing homes were analysed separately, as patient
characteristics and length of stay differ between hospital and nursing home patients. In

an eatlier article we described the sample size calculation for this study.9

The incidence rate of adverse events was defined as the number of new adverse events
per patient week. The results were clustered at ward level and we used a random effects
Poisson regression model to esttmate the rate ratio of the adverse events for the
intervention versus the usual care group at follow-up (MLwiN version 2.02). The
Poisson model had ward as random factor and the offset was the patient weeks.
Covartates were mstitution, number of patients at risk for an adverse event at the first
visit and the incidence of adverse events at each ward at baseline. The Poisson analyses
vielded an incidence rate ratio that reflected the change in event rate for the
intervention relative to the usual care group. Additionally, we checked for outliers and

we repeated the analyses with the values of the outliers Winsorised to various levels.

Analyses was performed by intention to treat. Ninety five percent confidence intervals
were calculated and results were considered statistically significant if the confidence
interval did not include unity.

The study 1s registered with clinicaltrials.gov, number NCT00365430.

































































































































































































































