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Chapter 1

GENERAL INTRODUCTION

Implementation and de-implementation in healthcare

Both underuse as well as overuse of medical services is associated with
poor outcomes in healthcare. Underuse includes the failure to use effective
medical interventions, and exists worldwide with significant differences within
and between countriest. Possible causes for failure to use effective medical
interventions include clinicians' poor adherence to evidence and guidelines, and
lack of access to medical services (e.g. hospitals, healthcare insurance, medical
technology within hospitals)t. Overuse refers to providing low value medical
services; i.e. services that are more likely to cause harm, waste resources or could
lead to unnecessary healthcare costs (e.g. knee arthroscopy in degenerative
knee disease or prolonged indwelling urinary catheter use)?. To improve quality
of care and to create a sustainable healthcare system, it is essential to prevent
underuse of effective medical care and to reduce the use of low value care
by implementation and de-implementation initiatives. Implementation can be
described as the planned process to introduce or to improve the use of medical
interventions with the aim that those medical interventions are given a structural
place within care practices. In de-implementation, the use of low value medical
interventions is reduced or stopped on a structural basis in a planned process*.
For medical interventions with a lack of evidence more research to support or to
reject is needed.

Processes in implementation and de-implementation

A distinction is commonly made between process-models for implementation
and de-implementation. Examples of implementation process-models include
the Implementation model of change of Grol and Wensing®, Knowledge to action
framework®, and implementation mapping’. The de-adoption framework®, de-
implementation guide?®, and the Choosing Wisely de-implementation model?
are examples of de-implementation process-models. These process-models
for implementation and de-implementation include, however, more or less the
same steps to accomplish change. These comparable steps are: (1) identify
and prioritize relevant topics for implementation and/or de-implementation
based on the existing evidence, (2) set goals, define target groups, and assess
current practice, (3) define an (de-)implementation team to create more support
and to divide responsibilities, (4) analyses of barriers and facilitators for (de-)
implementation, (5 and 6) develop and execute a tailored (de-)implementation
strategy, (7) evaluate the effects of the (de-)implementation strategy and (8)
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sustain the results (see figure 1). Evaluation and sustainability of the results
are not the final step of the (de-)implementation processes. Ideally, one is
continuously assessing whether the use of medical interventions increases
(implementation) or decreases (de-implementation), thus revising the (de-)
implementation strategy in a continuous feedback loop based on findings and
thus changes in the context of the (de-)implementation initiative.

1. Accesment relevant
topics implementation /
de-implementaion

2. Determine goals and

8. Ensure sustainablility target group

3. Define an
7. Evaluate strategy (de-)implementation

team

6. Execute

(de-)implementation
strategy

4, Analyse potential
determinants

(barriers and facilitators)

5. Develop an

(de-)implementation
strategy

Fig. 1 Key steps in (de-limplementation processes.

Determinants of successful implementation and
de-implementation

Determinants (barriers and facilitators) play an important role in (de-)implementation
and in the outcomes of the (de-limplementation processes?*©i, An exploration
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of the determinants is therefore needed enabling the development of a tailored
(de-)implementation strategy that addresses these identified barriers and/or
facilitators®. In the literature, many different determinant frameworks exist for
the analysis of determinants for both implementation and de-implementation13,
Frameworks for both implementation and de-implementation show comparable
categories: a) the innovation/low value care, b) the individual professional, ¢) the
patient, d) the social context, e) the organizational context, and f) the economic
and political context®2.

Although frameworks for determinants of implementation of medical interventions
and the de-implementation of low value care show similarities, there are also
some important differences. From a previous study there are signals that
organizational factors play a more influential role in implementation; where
motivational, economic and political factors are more associated with de-
implementation4. Motivation of involved stakeholders to de-implement low value
care may be negatively influenced by uncertainty and cognitive biases that
play an important role in de-implementation®*. Examples of uncertainties are
fears for healthcare providers to miss a diagnosis, to dissatisfy patients or to be
sued, the poor willingness of patients and the society to accept that there are
always risks and uncertainties, and uncertainty of healthcare organizations and
healthcare providers to sustain revenues®. These different forms of uncertainty
could result in the use of more unnecessary diagnostic testing and treatments,
driven by several cognitive biases®4. Examples of these biases are the tendency
to favor action over inaction (action bias) and to avoid experiencing regret by
not performing a medical service (anticipated regret). Differences between
determinants for implementation and de-implementation could lead to different
(de-limplementation strategies.

Strategies for implementation and de-implementation

Strategies for both implementation and de-implementation may be more
effective if they address the related determinants influencing the uptake of
medical interventions or the reduction of low value care®41%% targeting
multiple levels and consisting of multiple components®4*®, and address multiple
stakeholders®®, Research shows that reducing low value care may require other
approaches than for the implementation of medical interventions (19), because
de-implementation and implementation show differences in determinants4.
However, when we look at intervention level using the EPOC taxonomy of
health systems interventions?® frequently the same kind of interventions are
used in implementation and de-implementation, including interactive education
and clinical decision support®®?, Patey et al.*® showed on the other hand that

10
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the techniques used to change the behavior within these interventions differ
between implementation and de-implementation strategies. In implementation
“feedback on behavior” was more frequently identified; and in de-implementation
‘behavior substitution”, “monitoring of behavior by others without feedback”
and “restructuring social environment” were used®. Despite these differences in
the frequency of use of certain behavior change techniques in implementation
and de-implementation strategies, there is little evidence on which strategies
are more effective for implementation and which for de-implementation®©9,
Therefore, more research is needed to investigate which interventions are the
most effective for (de-)implementation of medical services.

AIM AND OUTLINE THESIS

The aim of this thesis is to extend the knowledge on effective strategies for de-
implementation of low value care and the implementation of underused medical
services in orthopedic surgery as well as in nursing practice. The following
research questions will be assessed:

1. What are effective de-implementation strategies for reducing low value care
in orthopedic surgery as well as in nursing practice?

2. What are the differences and similarities between effective de-implementation
and implementation strategies in nursing practice?

This will be evaluated based on two use cases: the use of MRI and knee
arthroscopy for patients with degenerative knee disease (Chapter 2-4) and
effective (de-limplementation strategies in nursing (Chapter 5 and 6).

Use of MRI and arthroscopy for degenerative knee disease

About 25% of patients 50 years and over experience degenerative knee complaints?
Patients aged 50 years and over with degenerative knee disease could suffer
from complaints during walking, climbing stairs and squatting®. Some patients
experience locking symptoms, which can be described as a limited range of
motion of the knee due to lose bodies or meniscal tears. Meniscal tears in
this age group occur mostly as part of a degenerative process and can be
considered a feature of an early stage of osteoarthritis?425, Clinical practice
guidelines from professional orthopaedic associations?6-2° recommend to first
prescribe weight-bearing radiographs including a fixed flexion view to examine
the cartilage status of the knee, and non-surgical treatment modalities (pain
medication, dietary advice and exercise therapy). After all, research has shown
that there is no clinically relevant difference between a knee arthroscopy and

n
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physical therapy for patients with degenerative knee disease, based on patient-
specific outcomes (sports, walking, running, standing for a long time and rising
from a chair)3®. MRI and knee arthroscopy for this specific patient group is not
directly recommended, because it provides limited benefit for the patient, requires
resources and may even cause harm to the patient. Due to the poor association
with symptoms, routine use of an MR for diagnosis of degenerative knee disease
is not recommended for this specific patient group?5333, Despite the existence
of clinical practice guidelines and Choosing Wisely recommendations, still
many patients receive an MRl and/or knee arthroscopy for degenerative knee
disease3* s,

Quality improvement in nursing

Nurses are, just like doctors, expected to provide evidence-based medical
interventions to improve quality of healthcare. To facilitate evidence-based
nursing practice, an increasing number of nursing guidelines are published and
Choosing Wisely' lists of nursing procedures are recently created in several
countriest412, However, use of these guidelines and lists in daily practice
is limited. To improve the uptake of guidelines and lists, (de-)implementation
strategies are needed. Unfortunately, most studies assessing (de-)implementation
strategies are directed towards to doctors®4¢, despite that many procedures (e.g.
the use of restraints, wound care, and the use of intravenous and urinary catheters)
are also routinely performed by nurses# 4. Therefore, it is important to investigate
which strategies are effective to implement nursing guidelines and which de-
implementation strategies are effective to reduce low value nursing care.

Outline of this thesis

This thesis aims to contribute to the knowledge on effective strategies for
implementing and de-implementing medical services to improve quality of care
for patients. In the first part of the thesis, the effectiveness of a tailored strategy
to reduce the use of low value MRI and knee arthroscopies for patients aged 50
years and over with degenerative knee disease is described. In order to develop a
tailored strategy, first the proportion of low value knee arthroscopies for this specific
patient group in different types of hospitals was investigated in Chapter 2. Based
on this information about the use of low value knee arthroscopy and its indications,
the (de-Jimplementation could be better tailored towards the needs of practice
(Figure 1, step 2). In Chapter 3, determinants influencing the de-implementation
of low value MRI's and knee arthroscopies in patients with degenerative knee
disease are explored (Figure 1, step 4). Insight in determinants for the decision to
make an MRI as well as performing a knee arthroscopy are needed to develop

12
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a tailored de-implementation strategy (figure 1, step 5). In Chapter 4, the effect
of this tailored de-implementation strategy is assessed in 13 hospitals (Figure
1, step 6 and 7).

In the second part of this thesis, it is investigated which strategies are effective
for reducing low value nursing procedures (Chapter 5) as well as which strategies
are effective for the implementation of nursing guidelines (Chapter 6).

Based on the results of the research in this thesis, the overall findings of the
studies are described with regard to the overarching research questions of this
thesis in Chapter 7.

13
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Chapter 2

ABSTRACT

Purpose

The purpose of this study was to assess in which proportion of patients with
degenerative knee disease aged 50+ in whom a knee arthroscopy is performed,
no valid surgical indication is reported in medical records, and to explore possible
explanatory factors.

Methods

A retrospective study was conducted using administrative data from January
- December 2016 in 13 orthopedic centers in the Netherlands. Medical records
were selected from a random sample of 538 patients aged 50+ with degenerative
knee disease in whom arthroscopy was performed, and reviewed on reported
indications for the performed knee arthroscopy. Valid surgical indications
were predefined based on clinical national guidelines and expert opinion (e.g.
truly locked knee). A knee arthroscopy without a reported valid indication was
considered potentially low value care. Multivariate logistic regression analysis was
performed to assess whether age, diagnosis (“Arthrosis” versus “Meniscal lesion”),
and type of care trajectory (initial or follow-up) were associated with performing
a potentially low value knee arthroscopy.

Results

Of 26,991 patients with degenerative knee disease, 2556 (9.5%) underwent an
arthroscopy in one of the participating orthopedic centers. Of 538 patients in whom
an arthroscopy was performed, 65.1% had a valid indication reported in the medical
record and 34.9% without a reported valid indication. From the patients without a
valid indication, a joint patient-provider decision or patient request was reported
as the main reason. Neither age [OR 1.013 (95% Cl 0.984-1.043)], diagnosis [OR 0.998
(95% Cl 0.886-1.124)] or type of care trajectory [OR 0.989 (95% Cl 0.948-1.032)] were
significantly associated with performing a potentially low value knee arthroscopy.

Conclusions

In a random sample of knee arthroscopies performed in 13 orthopedic centers
in 2016, 65% had valid indications reported in the medical records but 35% were
performed without a reported valid indication and, therefore, potentially low value
care. Patient and/or surgeons' preference may play a large role in the decision to
perform an arthroscopy without a valid indication. Therefore, interventions should
be developed to increase adherence to clinical guidelines by surgeons that target
invalid indications for a knee arthroscopy to improve care.
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Performing a knee arthroscopy among patients in degenerative knee disease

INTRODUCTION

Approximately 25% of people aged 50 years and over experience knee symptoms
from degenerative knee disease®. Degenerative knee disease is typically the
result of wear and tear of the cartilage of the knee joint. Patients with degenerative
knee disease may suffer from pain and stiffness of the knee#+22 and experience
locking, clicking, or other mechanical symptoms?®.

Clinical guidelines*#8 recommend non-surgical treatments (e.g. physical
therapy, pain medication (acetaminophen, NSAIDs and opioids), and dietary
advice (for weight loss)) for patients aged 50 years and over with degenerative
knee disease. Arthroscopy is only warranted, in case of a truly locked knee
due to an intra-articular mechanical blockage (when a patient is objectively
unable to fully extend his/her knee)®, or if pain is not reduced after non-surgical
treatmentst58 These clinical guidelines are based on evidence showing that a
knee arthroscopy for these patients has no benefit compared to non-surgical
treatment2131521 Moreover, undergoing a knee arthroscopy can cause harm for
patients and waste resources®?*®, and are, therefore, considered as low value
care in Dutch Choosing Wisely recommendations and similarly by medical
societies in other countries®9:23,

Despite the availability of guidelines and Choosing Wisely recommendations to
treat degenerative knee disease primarily with non-surgical treatments, previous
studies have shown that patients worldwide are not treated accordingly*6:2°,
A recent study showed, for example that 70% of the patients did not receive
physical therapy and 89% did not have regular pain medication (> 2 prescriptions
within 6 months) prior to a knee arthroscopy?®®. On a global scale, arthroscopic
knee surgery for degenerative knee disease is performed more than two million
times each year®. However, previous research did not assess the surgical
indications for patients undergoing a knee arthroscopy, and which proportion
was valid or not, with the latter suggesting potentially low value care. Insight
in the extent to which such low value knee arthroscopies are performed and
what reasons are reported for them, is needed to develop tailored interventions
to reduce them.

Therefore, the aim of this study is to assess which proportion of performed knee
arthroscopies among patients aged 50 years and over is performed without a
valid surgical indication being reported and thus potentially low value care,
in 13 Dutch hospitals / private clinics as well as to explore factors associated
with undergoing such a low value knee arthroscopy. Based on findings in
other countries showing that patients frequently do not receive non-surgical
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treatments before a knee arthroscopy, it is hypothesized that a considerable
proportion of the performed knee arthroscopies do not have a valid indication.

MATERIALS AND METHODS

The Medical Ethical Committee (CME P16.190/NV/nv) of the Leiden University
Medical Center waived the need for ethical approval under Dutch law for this
retrospective study using administrative data and medical record review in 13
Dutch orthopedic centers (hospitals and private clinics). The data used were
collected as part of the baseline measurement of the 'SMART (Step-down MRI's
and ARThroscopies) study’, an intervention study that aimed to reduce the use
of low value MRI and arthroscopies for patients with degenerative knee disease.

Administrative data were collected and all patients aged 50 years and over with
knee complaints (surgical Diagnosis Treatment Codes (DTC) 1801-1899), treated
in 2016 in one of the 13 Dutch orthopedic centers, were selected. Collected data
included: a unique anonymized patient ID, Diagnosis Treatment Code, type of
care trajectory (initial or follow-up treatment), performed arthroscopy (yes/no),
age at the start of the care trajectory. An initial care trajectory starts when a
patient first visits a hospital for knee complaints. A follow-up trajectory can be
opened after the initial trajectory when the patient still suffers from the same
complaints. The maximum duration of an initial and follow-up trajectory is 120
days.

Each orthopedic center kept a data file which linked the unique anonymized
patient IDs to the actual local patient numbers, which was not accessible for
the researchers. Subsequently, the researchers randomly selected a sample of
50 patients who underwent a knee arthroscopy in each orthopedic center for
retrospective chart review, and each orthopedic center looked up the patient
charts matching the anonymized ID. All participating orthopedic centers
gave permission and if required by hospital regulations, individual patients’
permission was asked for reviewing their medical record. From the medical
records, the surgical indications for knee arthroscopy (recorded on a date
preceding the knee arthroscopy) were retrieved for each patient. Based on
the Dutch knee arthroscopy guidelinet and expert opinion from an orthopedic
surgeon specialized in knee problems, an arthroscopy was coded as performed
for a valid or invalid surgical indication (Table 1). An arthroscopy performed
without a valid indication was considered as potentially low value care. The
valid indications in the category “other symptoms" were all reviewed by an
orthopedic surgeon specialized in knee problems (RD) and considered as being
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potentially performed for a valid indication (based on the information reported
in the medical record).

From the random sample of 650 patients with knee complaints aged 50+ who
underwent a knee arthroscopy, only the medical records of patients with
degenerative knee disease (surgical DTC 1801 “Arthrosis” and 1805 “Meniscal lesion”)
were included in the analyses (n=542, 83,5%). The patient selection for degenerative
disease was based on surgical DTC codes 1801 and 1805 which are, according to
expert opinions and a survey among Dutch orthopedic surgeons, the DTC codes
used for these patients in daily practice. The minimal sample size (n=335) for the
medical record review was calculated using a single population proportion formula;
with the assumption of 0.5 without a valid indication, acceptable margin of error
0.05, a 95% confidence level, and a total population undergoing arthroscopy of 2556.

Table 1: Valid and invalid surgical indications for knee arthroscopy

Valid indications Invalid indications

Anterior Cruciate Ligament (ACL) symptoms Pseudo locking symptoms (‘locking’, ‘clicking’
or other mechanical symptoms without an
objective extension limitation of the knee),
reported in a medical record of a patient with
words like ‘pseudo-locking symptoms’ and

‘locking symptoms without a real blockage’.

A truly locked knee (an extension limitation of

the knee due to an intra-articular blockage; e.g.

a meniscal tear)

Ineffective previous non-surgical treatment,
defined as having at least physical therapy

Symptoms caused by a traumatic moment. A
traumatic moment is defined as a sport injury,
cycling accident or a fall

Other symptoms (cyst, biopsy, synovitis, loose
bodies, complications after arthroscopy,
complications after knee replacement,
complex lesion, bucket handle lesion, bone
bruise, infection)

Arthroscopy performed as a result of a
patient-provider decision (yes/no), defined
as a decision that was made in consultation
with the patient or on patient's request. Since
the study is retrospective, this can only be
determined if this information was written in
the patient medical record.

All other cases without a valid or invalid
indication reported.
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Statistical analysis

Descriptive statistics were used to describe the characteristics of orthopedic
centers, the proportion of all patients with degenerative knee disease treated in
the 13 centers who underwent an arthroscopy, the proportion knee arthroscopies
in the sample of medical records reviewed that were performed with and
without a valid indication, and which specific indications were reported for the
performed knee arthroscopies.

A multivariate logistic regression was performed to assess the extent to which
age of the patient, diagnosis (arthrosis or meniscal lesion), and care trajectory
(initial or follow-up) were associated with the decision to perform a knee
arthroscopy without a valid indication reported. All analyses were performed
using the software package SPSS (IBM SPSS, version 23). A p-value lower than
0.05 was considered statistically significant.

RESULTS

Background characteristics

As shown in Table 2, six of the 13 participating orthopedic centers were teaching
hospitals (46.2%), 3 were general hospitals (23.1%), 2 were University Medical
Centers (15.4%) and 2 were private clinics (15.4%). In 2016, 31,184 patients aged 50
years and older with knee complaints visited one of the participating orthopedic
centers, of whom 26,991 (86.6%) had degenerative knee disease. The number of
patients with knee complaints ranged from 371 to 4538 patients across centers
(median 2126, IQR [1469-3451]). Both the minimum and maximum number of
patients with knee complaints were from private clinics. The percentage of
patients with degenerative knee disease ranged from 75.4% in a University
Medical Center to 92.5% in a teaching hospital (median 86.9%, IQR [84.9%-87.4%])
(Table 2).
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Patients undergoing a knee arthroscopy

Overall, 2556 of the 26,991 (9.5%, range 0.0% to 25.3%) patients with degenerative
knee disease underwent an arthroscopy in one of the participating orthopedic
centers. One center did not perform any arthroscopy at all for patients with
degenerative knee disease in 2016. From these 2556 patients, the medical records
of 542 patients were reviewed on indications reported for the arthroscopy. Four
patients were excluded because the medical records reported they underwent
a (total) knee replacement rather than an arthroscopy. In 350 (65.1%) of the
remaining 538 patients there was at least one valid surgical indication to perform
the arthroscopy reported (in total 416 indications were reported). Ineffective
previous non-surgical treatment (37.3%) and a truly locked knee (33.9%) were
most frequently mentioned in the medical records as an indication to perform
the arthroscopy (Table 3).

In 188 (34.9%) of the 538 patients there was no valid indication reported to
perform a knee arthroscopy. The percentage of patients without a reported
valid indication and therefore potentially low value care, ranged between 10.8%
(in a University Medical Center) to 63.6% (in a general hospital) (Table 2). In 4.7%
of these patients without a valid indication, pseudo locking symptoms were
reported and patient-provider decisions (including on patient request) in 26.3%
of patients (Table 3). Performing an arthroscopy without a valid indication was
not associated with age [OR 1.013 (95% CI 0.984-1.043)], diagnosis [OR 0.998
(95% Cl 0.886-1.124)] nor type of care trajectory [OR 0.989 (95% Cl 0.948-1.032)].
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Table 3. Valid and invalid indications to perform knee arthroscopy in degenerative knee disease.

Valid indications knee Amount, n (%)

Invalid indications

Amount, n (%)

arthroscopy (low value) knee
arthroscopy
ACL symptoms 13 (3.1%) Pseudo locking 9 (4.7%)
symptoms
Locking symptoms 141 (33.9%) Arthroscopy 50 (26.3%)
performed as a result
of a patient-provider
decision
Failed previous non- 155 (37.3%) All other cases 131 (68.9%)
surgical treatment without a valid or
invalid indication
reported
Symptoms caused by 46 (11.1%)
traumatic moment
Other (cyst, biopsy, 61(14.7%)
synovitis, loose
bodies, complications
after arthroscopy,
complications after knee
replacement, complex
lesion, bucket handle
lesion, bone bruise,
infection)
Total 416 Total 190
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DISCUSSION

This study shows that while for a considerable part (35%) of the knee
arthroscopies performed in patients with degenerative knee disease no valid
surgical indication was reported and could thus be considered potentially low
value care, confirming our initial hypothesis, this also means that the majority
(65%) was performed with a valid indication reported. Potentially low value knee
arthroscopies were performed in all types of hospitals. A frequently reported
reason (for 26% of the patients) was that it was a joint patient-provider decision
or that the arthroscopy was performed on the patient's request. Age, diagnosis
and type of care trajectory were not associated with patients undergoing a
potentially low value knee arthroscopy.

Previous studies have shown that a considerable number of patients with
degenerative knee disease received an arthroscopy without first performing
non-surgical treatments as recommended by clinical practice guidelines*62°,
Muheim et al.* for instance showed that 70% of the patients in their study did not
receive physical therapy before they underwent a knee arthroscopy. However,
it was unknown whether the indication to perform a knee arthroscopy in these
patients was valid (e.g. a truly locked knee). The results of the current study
thus add to the literature that in 65% of the patients with degenerative knee
disease who undergo arthroscopy there is a valid indication. In addition, from the
35% of patients without a valid indication for their knee arthroscopy, our study
showed that for 26% of these patients this was the result of a patient-provider
decision. Although the Choosing Wisely campaign encourages physicians and
patients to engage in conversations about unnecessary tests, treatments and
procedures?, it can be questioned whether low value treatments should be
considered by orthopedic surgeons as result of a patient-provider decision. If we
believe the harms and costs of arthroscopies outweigh any benefits and we are
trying to reduce low value care, orthopedic surgeons should practice evidence-
based decision making in which they clearly explain the evidence, listen to
a patient's values and preferences, and not offer to perform an arthroscopy
unless there is a valid surgical indication’. As already shown in a previous study
of Rietbergen et al.”, such evidence-based decision making may be hampered
by orthopedic surgeons' beliefs in the added value of arthroscopies as well as
positive experiences with knee arthroscopies among friends and family in the
patient's environment.

Based on the results of the current study, 35% of the knee arthroscopies in these
thirteen Dutch hospitals potentially do not add value for patients with degenerative
knee disease, could possibly cause harm and waste resources. Data of Dutch
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Hospital Data show that in 2016 12,374 knee arthroscopies (based on 61 hospitals
but without any private clinics) were performed for degenerative knee disease?.
Assuming that one third of these knee arthroscopies are potentially low
value, this means that more than 1.6 million euros were spent on these knee
arthroscopies in 2016%*. Therefore, it remains important to advocate increased
adherence to clinical guidelines by surgeons and to develop interventions that
target invalid indications for a knee arthroscopy.

This study also has limitations. First, the hospitals participating in this study were
likely a non-representative sample of Dutch hospitals and private clinics. They
have participated voluntarily in the SMART study and agreed to the retrospective
review of medical records, which may have resulted in selection bias e.g.
because of interest in this issue, and could mean that these are conservative
estimates if other hospitals would for instance have strong beliefs in the added
value of arthroscopy. The second limitation is that the results are based on
information written in medical records. It can only be assumed that all important
information about indications for a knee arthroscopy were in fact reported. If
documentation was incomplete, the frequency of potentially low value knee
arthroscopies may have been overestimated if these were performed for valid
surgical indications but not recorded. However, incomplete documentation
could also have underestimated pseudo-locking symptoms and arthroscopies
performed due to patient-provider decisions and thereby potentially low value
knee arthroscopy, if these were not routinely reported which seems likely given
that these are not valid indications for performing a knee arthroscopy according
to clinical guidelines and corresponding literature. A third limitation is that we
only examined the indication for which the knee arthroscopy was conducted
based on the clinical guideline and corresponding literature. However, including
clinical outcomes for patients after knee arthroscopies or whether patients have
perceived the surgery to have had added value (e.g. reassured them) could have
changed the results, both whether those considered as low value indeed did not
add value for them but also whether the potentially high-value knee arthroscopy
also resulted in e.g. better patient outcomes. However, that would be a different
study rather than a limitation of the way this study is conducted, and since it is
not included in the guidelines what would be considered sufficient improvement
or not, including patients outcomes and their perspective may also introduce
subjectivity and inter-rater variability in the assessment as well as hindsight bias.
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CONCLUSIONS

In a random sample of patients with degenerative knee disease aged 50 years
and over who underwent an arthroscopy, 65% had valid indications reported in
the medical records but 35% were performed without a valid indication reported
and, therefore, potentially low value care, inconsistent with clinical guidelines.
Patient and/or surgeons' preference may play a large role in the decision to
perform an arthroscopy without a valid indication. Therefore, interventions
should be developed to increase adherence to clinical guidelines by surgeons
that target invalid indications for a knee arthroscopy to improve care. Objective
patient information should be provided to support and improve the patient-
provider decision making process.
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ABSTRACT

Purpose

The purpose of this study was to assess which factors were associated with the
implementation of “Choosing Wisely" recommendations to refrain from routine
MRI and arthroscopy use in degenerative knee disease.

Methods

Cross-sectional surveys were sent to 123 patients (response rate 95%) and
413 orthopaedic surgeons (response rate 62%) fulfilling the inclusion criteria.
Univariate and multivariate logistic regression analyses were used to identify
factors associated with implementation of “Choosing Wisely" recommendations.

Results

Factors reducing implementation of the MRI recommendation among patients
included explanation of added value by an orthopaedic surgeon [OR 0.18 (95%Cl
0.07-0.47)] and patient preference for MRI [OR 0.27 (95%Cl 0.08-0.92)]. Factors
reducing implementation among orthopaedic surgeons were higher valuation
of own MRI experience than existing evidence [OR 0.41 (95%Cl 0.19-0.88)] and
higher estimated patients' knowledge to participate in shared-decision-making
[OR 0.38 (95%Cl 0.17-0.88)]. Factors reducing implementation of the arthroscopy
recommendation among patients were orthopaedic surgeons' preferences
for an arthroscopy [OR 0.03 (95%Cl 0.00-0.22)] and positive experiences with
arthroscopy of friends/family [OR 0.03 (95%Cl 0.00-0.39)]. Factors reducing
implementation among orthopaedic surgeons were higher valuation of own
arthroscopy experience than existing evidence [OR 0.17 (95%Cl 0.07-0.46)] and
belief in the added value [OR 0.28 (95%Cl 0.10-0.81)].

Conclusions

Implementation of “Choosing Wisely" recommendations in degenerative knee
disease can be improved by strategies to change clinician beliefs about the
added value of MRIs and arthroscopies, and by patient-directed strategies
addressing patient preferences and underlying beliefs for added value of MRI
and arthroscopies resulting from experiences of people in their environment.
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INTRODUCTION

Approximately 25% of patients aged 50 years and over experience knee
symptoms from degenerative knee disease¥ 4. These patients suffer from pain
during walking, climbing stairs and squatting, and have functional loss*2°. In
some cases, knee range of motion is limited due to a meniscal tear; also known
as locking symptoms. These degenerative meniscal tears could be symptoms
of early stage osteoarthritis®®,

For diagnosing patients with degenerative knee disease, clinical practice
guidelines?47® and literature recommend weight bearing radiographs (fixed
flexion view - Rosenberg view) to determine the presence and severity of
degenerative knee disease and to exclude other causes of knee pain, such as
osteonecrosis of the femoral condyle or tibial plateau®45, Although MRI has
high sensitivity and specificity in detecting meniscal tears in older patients
1839 routine use of MRI is not recommended for diagnosis because of the poor
correlation with patient symptoms?®4192033, Similarly, clinical practice guidelines
do not recommend the use of arthroscopic surgery as there is no benefit shown
of arthroscopic surgery over non-surgical treatments such as exercise therapy,
analgesic medication and dietary advice2718:27.20-313738.43.44_|f [ocking symptoms
are present, or if pain is not reduced after non-surgical treatments, arthroscopy
may be warranted. So, MRl and arthroscopic surgery without prior conservative
management in degenerative knee disease can be considered as unnecessary
or low value care as these provide no benefit for the patient, waste resources
and may even cause harm to the patient3,

Although practice guidelines and the underlying evidence do not
recommend routine use of MRI and arthroscopy, many patients aged 50
years and over with degenerative knee disease receive an MRI and/or a knee
arthroscopye3161724283240 Arthroscopic knee surgery is even the most common
orthopaedic procedure in countries with available data and is, on a global scale,
performed more than two million times each year?¥.

In an effort to reduce the unnecessary use of MRIs and knee arthroscopies
for patients with degenerative knee disease, medical societies in several
countries have formulated “Choosing Wisely" recommendations regarding their
uset3®° A recent study of Rosenberg et al.3* showed that developing such
recommendations does not necessarily eradicate low value care. To stimulate the
implementation of the CW-recommendations, interventions should be adapted
to the factors associated with implementation of specific CW-recommendations
- in this case ‘do not order an MRI for suspected degenerative meniscal tears'
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and ‘do not perform knee arthroscopy for patients with degenerative meniscal
tears of degenerative knee disease without mechanical symptoms*2. Previous
research has suggested that conducting knee arthroscopies is driven by clinician
beliefs in the effectiveness?4?8, the need to meet patient expectations®?, perverse
financial incentives for clinicians/hospitals?428, fragmented clinical decision
pathways?4, and insurance coverage®. However, no study systematically studied
factors influencing the implementation of these CW-recommendations on
degenerative knee complaints in patients of 50 years and older.

Therefore, the aim of this study is to investigate which factors are associated
with implementation of CW-recommendations among patients and orthopaedic
surgeons in the Netherlands which aim to reduce the number of unnecessary
MRIs and arthroscopies in patients aged 50 years and over with degenerative
knee disease. Based on the previous research above, we hypothesize that
orthopaedic surgeons' beliefs in the effectiveness of MRI and knee arthroscopy,
the need to meet patient expectations, perverse financial incentives and
insurance coverage all hamper the implementation of CW-recommendations.

MATERIALS AND METHODS

To investigate which factors are associated with implementation of C\W-
recommendations cross-sectional online surveys were performed among Dutch
patients = 50 years with degenerative knee disease and orthopaedic surgeons
specialized in knee pathology (members of Dutch Knee Society) throughout the
Netherlands. In the Netherlands, patients with (suspected) degenerative knee
disease first visit a general practitioner before being referred to an orthopaedic
surgeon.

A literature search and semi-structured interviews among Dutch patients
with degenerative knee disease (n=3) and orthopaedic surgeons (n=3) were
performed to identify potential factors influencing implementation of CW-
recommendations regarding MRIs and arthroscopies in patients 2 50 years with
degenerative knee disease. For the interviews, purposive sampling was applied
to obtain contrasting views, thereby identifying a broad spectrum of potential
factors. Patients > 50 years with degenerative knee problems who did and did
not have an MRI and/or arthroscopy, and orthopaedic surgeons who either do or
do not perform an MRI and/or arthroscopy in these patients were selected. The
interview questions were based on the framework of Grol and Wensing?. This
framework distinguishes factors influencing implementation at the following six
levels: a) innovation, b) individual professional, ¢) patient, d) social context, e)
organisational context as well as the f) economic and political context.
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The semi-structured interviews were audio-taped, fully transcribed and
analysed using open-coding. The qualitative analysis was performed using the
software program ATLAS.ti (version 7.5.16). A total of 55 factors were identified
from the literature?22253646 for orthopaedic surgeons and patients. Besides,
4 factors were added based on the interviews among orthopaedic surgeons
and patients. Overall, 59 factors were found, 26 for the patient and 33 for the
orthopaedic surgeon.

Survey for patients

The survey included items about (1) background characteristics, (2) characteristics
of the received care and (3) factors influencing implementation of the CW-
recommendations regarding MRI and arthroscopy. The items of these first two
categories are given in Appendix 1. The third part of the survey about factors
influencing implementation of the CW-recommendations consisted of 26 items
identified in the interviews and literature. Answers could be given on a 4-point
Likert scale, ranging from “totally agree" (coded 1) till “totally disagree” (coded 4)
and some questions could be answered with Yes/No. If the patient underwent
an MRI or arthroscopy, additional questions followed, for example on waiting
time.

Population

Patients were recruited via advertisements in newspapers and on websites of
patient organisations. Assuming a baseline implementation rate of 15% in those
with a certain barrier for implementation, sample size calculations showed that at
least 120 patients would be needed to be able to detect a two-fold increase odds
in those without the barrier with 80% power and 95% reliability. The developed
survey was sent to a sample of patients with degenerative knee disease (n=138).
Inclusion criteria were: age 2 50 years; degenerative knee disease; consultation
with an orthopaedic surgeon for their degenerative knee disease. Patients on
a waiting list for a Total Knee Arthroplasty (TKA) or who already received a
TKA were excluded. Also, patients with an inability to understand written Dutch
were excluded. If patients indicated that they preferred to fill in the survey on
paper rather than online, they received a paper survey. Two reminders were
sent in case of non-response, one after six and one twelve weeks after the initial
invitation. Patients received a ten euro gift card as an incentive upon completion
of the survey.
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Survey for orthopaedic surgeons

The survey for orthopaedic surgeons included items regarding (1) background
characteristics, (2) characteristics of care delivery and (3) factors influencing
implementation of the CW-recommendations. The items of these first two
categories are given in Appendix 2. The third part consisted of 33 items covering
the factors influencing implementation of the CW-recommendations for
orthopaedic surgeons. Answers could be given on a 4-point Likert scale, ranging
from “totally agree” (coded 1) till “totally disagree” (coded 4).

Population

All Dutch orthopaedic surgeons specialized in knee pathology listed with an
email address in the registry of the Dutch Orthopaedic Association (NOV) were
invited by email to participate in the current study (n=422). Inclusion criterion
was: treatment of patients = 50 years with degenerative knee symptoms. This
criterion was asked as first question of the survey. Non-responders received
two reminders, one after 2 weeks and another 4 weeks after the initial invitation.
The Medical Ethical Committee (CME P16.190/NV/nv) of the Leiden University
Medical Center confirmed that ethical approval for this type of study is not
required under Dutch law.

Statistical analysis

Data from all respondents who completed the survey and fulfilled the inclusion
criteria were included in the analyses. Descriptive statistics were used to
describe the background characteristics, the care received by the patients,
and characteristics of the care delivery according to the orthopaedic surgeon.
We dichotomized the factors influencing implementation into agree ‘1’ (totally
agree and agree) and disagree ‘0’ (totally disagree and disagree), because of
few observations in some categories of the original Likert scale. If patients had
an MRl and/or an arthroscopy, we coded implemented CW-recommendation
as 0 (No) and as 1 (Yes) otherwise.

For patients, univariate logistic regression analysis was first used to assess which
background characteristics, received care and potential factor for implementation
was associated with the implemented CW-recommendation, with MRI and
Arthroscopy (‘1" yes and ‘0" no) as the dependent variable. A similar analysis
was conducted for orthopaedic surgeons, with self-reported implementation
of the MRI/arthroscopy recommendations (yes/no) as dependent variable
and background characteristics, care delivery characteristics and the factors
influencing implementation of the C\W-recommendations (agree/disagree) as
independent variables.
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In addition, for both patients and orthopaedic surgeons a multivariate logistic
regression analysis was performed including those background characteristics,
characteristics of the received care/ care delivery and the factors influencing the
CW-recommendations with a p-values 0.10 in univariate analyses. All analyses
were performed using the software package SPSS (IBM SPSS, version 23).

RESULTS

Of the 138 recruited patients, 131 completed the survey (response rate 95%).
Fifteen were excluded because they did not fulfil the inclusion criteria (Appendix
3). Of the 422 invited orthopaedic surgeons, 261 completed the survey (response
rate 62%). Nine were excluded because they did not treat any patients > 50
years with degenerative knee disease. Table 1 shows that the majority of the
patients were female (61%) receiving higher education (47%), with average age
63.2 years. The majority of patients had additional coverage in their insurance
(85%). In the Netherlands, patients are obliged to have a basic insurance with or
without an additional coverage. The basic insurance has a mandatory excess
of 385 euro. Patients who completed the survey represented the target group
well, compared to characteristics of Dutch orthopaedic patients®. Most of the
orthopaedic surgeons who responded were male (90%), with average age of
47.2 years and 12.0 years of working experience (Table 2). This was a realistic
representation of the orthopaedic work force in the Netherlands. The largest
group worked in a general hospital (41%) in the middle region of the Netherlands
(42%). Most of these orthopaedic surgeons saw more than 20 new patients per
month (78%).
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Table 1. Background characteristics of patients and received care from a patient perspective

(n=116)

Background characteristics

Age in years, mean (SD) 63.2 (7.9)
Female, n (%) 71(61.2)
Region of residence, n (%)
North 38(32.8)
Middle 68 (58.6)
South 10 (8.6)
Education, n (%)
Basic 8(6.9)
Intermediate 53(457)
High 55(47.4)
Start of symptoms of degenerative knee disease, n (%)
<1yearago 18 (15.4)
>1yearago 908 (84.5)
Diagnosis of locking symptoms by orthopaedic surgeon ****** .n (%) 7 (12.5)
Pain before consult with orthopaedic surgeon (VAS), mean (SD)¥ 71(2.2)
Pain at this moment (VAS), mean (SD)¥ 4.7 (2.2)
Type of insurance, n (%)
Basic only 17 (14.7)
Basic with additional coverage 99 (85.3)
Received care
Patient visited .., n (%)
General practitioner (GP) 103 (88.8)
Physical therapist 85(73.3)
Dietician 10 (8.6)
Other primary care specialists 13 (11.2)
Patient received .., n (%)
MRI scan 74 (63.8)
Arthroscopy 56 (48.3)
Time between start of knee complaints and the consultation with the general
practitioner, n (%)~
< 6 weeks 47 (51.1)
> 6 weeks 45 (48.9)
Time between consultation with the general practitioner and orthopaedic surgeon,
(o)
< 6 weeks 83 (80.6)
> 6 weeks 20 (19.4)
Waiting time MRl scan **, n (%)
<2 weeks 40 (66.7)
> 2 weeks 20(33.3)
Waiting time arthroscopy *
<2 weeks 11(23.9)
> 2 weeks 35(76.1)
Implementation CW-recommendation regarding MRI/arthroscopy, n (yes), %
MRI, n (%) 42(36.2)
Arthroscopy, n (%) 58 (50.0)

n=116
"N=46 "'n=60 "'n=72 """'n=52 n=92 n=103
¥Pain measured on a visual analogue scale (VAS), 0 (no pain) - 10 (unbearable pain)
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Table 2. Background characteristics orthopaedic surgeons, characteristics of care delivery and
implementation of MRI/ arthroscopy clinical guidelines (n=252)

Background characteristics

Age in years, (mean, SD)* 47.2(8.5)
Female, n (%) 25(9.9)
Years of work experience as orthopaedic surgeon, (mean, SD) 12.0 (8.0)

Work region, n (%)

North 85(337)
Middle 105 (41.7)
South 62 (24.6)

New patients = 50 year with knee complaints seen per month, n (%)

0-1 1(0.4)
2-5 9(3.6)
6-10 12(4.8)
11-20 34 (13.5)
> 20 106 (77.8)
Number of MRI scans ordered per month, n (%)
0-1 70 (27.8)
2-5 81(32.1)
6-10 55 (21.8)
11-20 35 (13.9)
>20 11 (4.4)

Number of arthroscopies carried out per month, mean (SD)

0-1 107 (42.5)
2-5 97 (38.5)
6-10 37 (14.7)
11-20 9(3.6)
>20 2(0.8)

Percentage of patients = 50 year undergoing an arthroscopy because of locking
symptoms, n (%)

0-10 % 41(16.3)
11-20 % 11(4.4)
21-30 % 16 (6.3)
31-40 % 11(4.4)
41-50 % 14 (5.6)
51-60 % 17 (6.7)
61-70 % 16 (6.3)
71-80 % 38 (15.1)
81-90 % 45 (17.9)
91-100 % 43 (17.1)
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Characteristics of care delivery

Centre has its own MRI scan, n (%) 228 (90.5)
Waiting time for MRl scan, n (%)
<2 weeks 125 (51.0)
> 2 weeks 120 (49.0)

Waiting time for arthroscopy, n (%)

<2 weeks 60 (24.5)
> 2 weeks 185 (75.5)
Implementation CW-recommendation regarding MRI/arthroscopy, n (yes), %
MRI, n (%) 203(80.6)
Arthroscopy, n (%) 208 (82.5)

n=252 ‘n=244''n=245 ""'n=227

Factors influencing the use of MRI and arthroscopy among patients

Table 3 shows that most patients agreed with the statements “Good contact
with physical therapist helped me to persevere the physical therapy treatments”
(90%), “Good guidance of the physical therapist helped me to persevere all
physical therapy treatments” (90%), ‘I have an additional coverage" (85%), and
“Physical activity was difficult because of pain" (84%).

Table 4 shows that undergoing an MRI was associated with five barriers and two
background characteristics among patients. Undergoing a knee arthroscopy
was associated with five barriers, three facilitators and one background
characteristic. From these, the orthopaedic surgeon's explanation about the
added value of an MRI (OR 0.18 (95% Cl 0.07-0.47) and the preference of the
patient for an MRI (OR 0.27 (95% Cl 0.08-0.92) remained as independent factors
associated with reduced implementation of the CW-recommendation regarding
MRI, whereas a higher age (OR 1.07 (95% Cl 1.01-1.14) was associated with higher
implementation. For arthroscopy, the preference of the orthopaedic surgeon for
arthroscopy (OR 0.03 (95% Cl 0.00-0.22) and positive experiences of people in
the patient's environment (OR 0.03 (95% Cl 0.00-0.39) remained as independent
factors association with reduced implementation of the CW-recommendation
regarding arthroscopy.
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Table 3. Presence factors influencing the implementation of C\W-recommendation for MRl and/
or arthroscopy reported by patients (n=116).

Agree n (%)
Individual professional
Orthopaedic surgeon asked which treatments the patient previously received 89 (76.7)
for his/her knee complaints
Orthopaedic surgeon listened well to patient's wishes 89 (76.7)
Orthopaedic surgeon thought along with patient 86 (74.1)
Orthopaedic surgeon takes time to explain benefits and drawbacks of 81(69.8)
treatment options (medication, physical therapy, or arthroscopy)
Orthopaedic surgeon explained the added value of MRI 60 (51.7)
Orthopaedic surgeon explained benefits and drawbacks of an arthroscopy 60 (51.7)
Orthopaedic surgeon preferred an arthroscopy 47 (40.5)
Patient
Physical activity was difficult because of pain 97 (83.6)
Patient searched for information before visiting the orthopaedic surgeon 73(62.9)
Patient wanted an arthroscopy only if it was the last treatment option 55(47.4)
Patient expected to receive an MRI scan before the consult with the 37(31.9)
orthopaedic surgeon
Patient expected to receive an arthroscopy prior to the consult with the 39(33.6)
orthopaedic surgeon
Patient preferred to receive an MRI scan during the consult with the 54 (46.6)
orthopaedic surgeon
Patient preferred to receive an arthroscopy during the consult with the 52 (44.8)
orthopaedic surgeon
Patient previously had negative experiences with physical therapy 15 (12.9)
In a situation in which different treatment options have approximately the
same results:
.. patient prefers to decide about the treatment him/herself (active) 35(30.2)
.. patient prefers to decide about the treatment together with the 61 (52.6)
orthopaedic surgeon (shared)
.. patient prefers to let the orthopaedic surgeon decide about the treatment 20(17.2)
(passive)
In the situation of the consult of the patient with his/her orthopaedic surgeon:
.. patient decided about the treatment him/herself (active) 30(25.9)
.. patient decided about the treatment together with the orthopaedic 41(35.3)
surgeon (shared)
.. patient let the orthopaedic surgeon decide about the treatment (passive) 45 (38.8)

45



Chapter 3

Social context

Good consultation between orthopaedic surgeon and physical therapist” 17 (29.3)
People in patient's environment recommended an MRI scan 33(28.4)
People in patient's environment had good experiences with arthroscopy 48 (41.4)
People in patient's environment stimulated to keep on moving despite of pain 75(64.7)

Organisational context

Sufficient time for the orthopaedic surgeon to explain all treatment options 80 (69.0)
(medication, physical therapy. or arthroscopy), including benefits and

drawbacks

Good contact with physical therapist helped me carry on with non-surgical 64(90.1)
therapy™”

Good guidance of the physical therapist helped me to uphold with the 64 (90.1)

duration of the non-surgical therapy™”

Economic and political context

Additional payment for physical therapy not (fully) covered by insurance 99 (85.3)

Patient preferred an arthroscopy because physical therapy was not covered 4(3.4)
by insurance

‘question answered by 58 of the 116 participants (n=58)
“"question answered by 71 of the 116 participants (n=71)
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Factors influencing the use of MRI and arthroscopy among
orthopaedic surgeons

Table 5 shows that most orthopaedic surgeons agreed with the statements
‘asking questions about the previous non-surgical treatments” (98%), the
familiarity with the CW-recommendation for MRI (99%) and arthroscopy (98%)
as influential factors for implementation.

Table 6 shows that implementation of the CW-recommendation regarding
MRI was associated with four barriers and six facilitators among orthopaedic
surgeons in univariate analysis. Implementation of the CW-recommendation
regarding arthroscopy was associated with two barriers, five facilitators and
three background characteristics. From these, agreement with the CW-
recommendation regarding MRI (OR 12.10 (95% Cl 3.51-41.64) remained as
an independent factor associated with higher implementation of the CW-
recommendation in multivariate analysis, whereas higher valuation of own
experience than existing evidence (OR 0.41 (95% CI 0.19-0.88) and higher
estimated patients' knowledge to participate in shared-decision-making (OR 0.38
(95% Cl 0.17-0.88) were associated with reduced implementation. Knowledge of
(OR 58.17 (95% Cl 2.63-1287.24) and agreement with the CW-recommendations
regarding arthroscopy (OR 37.45 (95% 5.39-260.24) as well as actively searching
for newest evidence and guidelines (OR 3.28 (95% Cl 1.19-9.08) were associated
with higher implementation of the C\W-recommendation regarding arthroscopy,
whereas higher valuation of own experience than existing evidence (OR 0.17 (95%
Cl 0.07-0.46) and belief in the value of arthroscopy (OR 0.28 (95% Cl 0.10-0.81)
was associated with reduced implementation.
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Chapter 3

DISCUSSION

That the implementation of CW recommendations to reduce unnecessary MRIs
and knee arthroscopies was hampered by patient preferences for MRI, positive
experiences with arthroscopies in the patient's environment, orthopaedic
surgeons' preferences for arthroscopy and their beliefs in the added value
as well as valuing their own clinical experience to be more important than
existing evidence were the most important findings of this study. On the other
hand, orthopaedic surgeons' knowledge of and agreement with the CW-
recommendations, as well as a proactive attitude towards searching for new
evidence and guidelines facilitate implementation. Furthermore, older age of
patients increased implementation of CW-recommendations regarding MRI.

Previous studies were limited in only presenting the clinician perspective and
mentioned clinician beliefs in the effectiveness of arthroscopic surgery?+2,
clinicians' need to meet patient expectations®, perverse financial incentives?428,
fragmented clinical decision pathways?4, and insurance coverage® as possible
barriers for implementation of CW recommendations regarding MRI and
arthroscopy in degenerative knee disease. Our study results confirm that
clinician beliefs hamper implementation, but perverse financial incentives
for clinicians/hospitals, fragmented clinical decision pathways and insurance
coverage were not identified as barriers. Possibly this can be explained by a
different healthcare system in which the studies are performed. In our study
only 7% of the orthopaedic surgeons felt pressure to perform MRIs and
arthroscopies because of production agreements and 75% of the orthopaedic
surgeons reported that they were able to make clear agreements with GPs,
physical therapists and dieticians about care delivery (Table 5). Furthermore, in
our study 85% of the patients have reported that they have additional coverage
for physical therapy treatment (Table 1).

Previous studies also showed that clinicians felt CW-recommendations are
hard to accept for patients+®, were worried about malpractice claims and did
not have enough time to discuss the risks and benefits of imaging with the
patient3®. Around 70% of the orthopaedic surgeons reported in our survey that
they thought patients had difficulties to accept the CW-recommendations
(Table 5), but these were not independently associated with implementation
in multivariate regression analyses. In addition, fear for malpractice claims and
lack of time to discuss risks and benefits of imaging with the patients was also
not found to hamper implementation: less than 11% of the orthopaedic surgeons
felt they needed to request an MRI or perform an arthroscopy for medicolegal
substantiation (Table 5). Sixty-six percent of orthopaedic surgeons reported
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they had enough time to explain treatment options to patients (Table 5) and
69% of the patients felt that their orthopaedic surgeon spent sufficient time to
explain treatment options including risks and benefits (Table 3). This underlines
the importance of assessment of factors influencing the implementation of
every CW-recommendation for different countries, but also to include both the
clinician and the patient perspective.

That the implementation of CW-recommendations can also be influenced by
patients was shown by this study, in addition to other studies. While previous
studies regarding the use of MRI and arthroscopies in degenerative knee
disease mainly mentioned clinician-related barriers?+28, our study showed
that also patients’ preferences for MRIs and positive experiences of people in
their environment with arthroscopies hampered implementation of the CW-
recommendations. This is an important finding for future initiatives to improve
implementation of C\W-recommendations. These should include both patient
and orthopaedic surgeon-directed strategies.

Implications for clinical practice are that the use of unnecessary MRI's and
knee arthroscopy for patients with degenerative knee disease can potentially
be reduced by strategies tailored to the identified barriers for implementation
of the CW-recommendations®. This reduction is of great importance as MRI's
and arthroscopies for patients with degenerative knees provide no benefit for
the patient, waste resources and may even cause harm to the patient*3.

Although this study identified important starting points for improving
implementation of CW-recommendations, there are also limitations. First, only
three patients and three orthopaedic surgeons were interviewed for survey
development. However, after the second interview with the orthopaedic
surgeon, no new information was obtained so more interviews were not required.
Besides, the interviews were only used to explore if other factors should be
included in the survey than already found in the literature. The second limitation
is the retrospective nature of our study and the use of self-reported questions.
Both patients and orthopaedic surgeons were asked to report the characteristics
of received care/care delivery and barriers/facilitators retrospectively, and
the use of CW-recommendation. Therefore, it is possible that some patients
and orthopaedic surgeons were not able to fully recall their respective care
trajectory and provided care. Third, patients were self-selected after seeing the
advertisements in the newspapers or on the websites, which may have caused
selection bias. However, it seems that the patients who completed the survey
represented the target group wells,
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CONCLUSIONS

The identified factors give important starting points for improving implementation
of the CW-recommendations regarding MRIs and arthroscopies in degenerative
knee disease. It seems important to search for strategies to change clinician
beliefs on the added value of arthroscopies and MRIs. Moreover, these
strategies should focus on the importance of clinical experiences based on
evidence. Furthermore, patient directed strategies are needed to address
patient ‘subjective’ preferences based on social feedback from environment
and social media. These may add to underlying misbeliefs on the value of MRI
and arthroscopies in degenerative knee disease.
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Appendix 1: ltems survey patient

Background characteristics

Age
Gender
Region of residence

Education level

Start of disease symptoms

Diagnosis of locking
symptoms by orthopaedic
surgeon if patient received
arthroscopy

Pain before visiting an
orthopaedic surgeon

Pain at the moment of the
survey

Health insurance

In years
Male, Female

North (Friesland, Groningen, Flevoland, Noord-Holland, Drenthe,
and Overijssel), middle (Zuid-Holland, Utrecht, and Gelderland),
and south (Noord-Brabant, Zeeland, and Limburg))

Basic education (no or only primary education), intermediate
education (prevocational secondary education, senior secondary
vocational training, senior secondary general education, pre-
university education), or higher education (higher professional
education or university (bachelor, master, or PhD degree))

0-3 months, 3-6 months, 6-12 months, and > 1 year
Yes, No

Visual Analogue Scale (VAS)
Visual Analogue Scale (VAS)

Basic insurance or additional coverage®

Characteristics of the
received care

History of caregivers

Received care modalities

Time between start of knee
complaints and visiting the
GP

Waiting time between GP
and orthopaedic surgeon

Waiting time MRI

Waiting time arthroscopy

Preferred and actual role
of the patient in treatment
decision making process

General practitioner (GP), physical therapist, orthopaedic surgeon,
dietitian, and/or other

MR, arthroscopy and/or physical therapy (yes/no)
<1week, 1-6 weeks, > 6 weeks, or no idea

1-2 weeks, 3-4 weeks, 5-6 weeks, more than 6 weeks, or no idea

1-2 weeks, 3-4 weeks, 5-6 weeks, more than 6 weeks, or no idea,
not applicable (NA)

waiting time arthroscopy (1-2 weeks, 3-4 weeks, 5-6 weeks, more
than 6 weeks, or no idea, NA)

Control Preference Scale (CPS) 7

" In the Netherlands, applying for a basic insurance is compulsory. In addition, patients can choose

for an additional coverage.
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Appendix 2: Items survey orthopaedic surgeon

Background characteristics

Age
Gender
Years of working experience

Work setting

Work region

Number of new patients per
month

Number of MRIs and
arthroscopies per month

Percentage of patients
undergoing an arthroscopy
with locking symptoms

Male, Female

university medical centre, teaching hospital, general hospital,
independent treatment centre

North (Friesland, Groningen, Flevoland, Noord-Holland, Drenthe,
and Overijssel), middle (Zuid-Holland, Utrecht, and Gelderland),
and south (Noord-Brabant, Zeeland, and Limburg))

Characteristics of care
delivery

Availability of MRI scanin
hospital

Waiting time MRI
Waiting time arthroscopy

Implementation of C\W-
recommendation

Yes, No

0-1 week, 1-2 weeks, 3-4 weeks, 4-5 weeks, or more than 5 weeks
0-1 week, 1-2 weeks, 3-4 weeks, 4-5 weeks, or more than 5 weeks

4-point likert scale, ranging from “totally agree” (coded 1) till
“totally disagree” (coded 4)
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Appendix 3: Flowcharts

Flowchart patients

Screening Identification

Included

Patients = 50 years
with knee
complaints invited
(n=138)

Non-response
(n=7)

Records screened
(n=131)

Records included in
quantitative analysis
(n=116)

Records excluded (n = 15)
Reason: patients didn't visit
the orthopaedic surgeon,
patients < 50 years at the time
of surgery, or knee complaints
were caused by a trauma.

Flowchart orthopaedic surgeons

Screening Identification

Included

Orthopaedic
surgeons invited
(n=422)

Non-response

Records screened
(n=261)

(n=161)

Records excluded (n =9)
Reason: orthopaedic

Records included in
quantitative analysis
(n =252)

surgeons didn't treat any
patiénts = 50 years with
knee complaints
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ABSTRACT

Purpose

To evaluate the effectiveness of a tailored intervention to reduce low value MRIs
and arthroscopies among patients 2 50 years with degenerative knee disease
in 13 Dutch orthopaedic centers (intervention group) compared with all other
Dutch orthopaedic centers (control group).

Methods

All patients with degenerative knee disease 2 50 years admitted to Dutch
orthopaedic centers from January 2016 to December 2018 were included. The
tailored intervention included participation of clinical champions, education
on the Dutch Choosing Wisely recommendation for MRI's and arthroscopies in
degenerative knee disease, training of orthopaedic surgeons to manage patient
expectations, performance feedback, and provision of a patient brochure. A
difference-in-difference analysis was used to compare the time trend before
(admitted January 2016 - June 2017) and after introduction of the intervention
(July 2017 - December 2018) between intervention and control hospitals. Primary
outcome was the monthly percentage of patients receiving an MRI or knee
arthroscopy, weighted by type of hospital.

Results

136,446 patients were included, of whom 32,163 were treated in the intervention
hospitals. The weighted percentage of patients receiving an MRI on average
declined by 0.15% per month (B--0.15, p<0.001) and by 0.19% per month for
arthroscopy (B= -0.19, p<0.001). However, these changes over time did not differ
between intervention and control hospitals, neither for MRI (3= -0.74, p=0.228)
nor arthroscopy (3=0.13, p=0.688).

Conclusions

The extent to which patients 2 50 years with degenerative knee disease
received an MRI or arthroscopy declined significantly over time, but could not
be attributed to the tailored intervention. This secular downward time trend may
reflect an overall focus of reducing low value care in The Netherlands.
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INTRODUCTION

Due to the ageing population more people will suffer from degenerative knee
disease in the future?34¢. Nowadays, around 25% of patients aged 50 years and
over experience symptoms of degenerative knee disease®®45. These patients
suffer from complaints during walking, climbing stairs and squatting*+23. Some
patients also experience locking symptoms: a limited range of motion of the
knee due to loose bodies or meniscal tears. Meniscal tears in this age group
occur as part of a degenerative process and can be considered a feature of an
early stage of osteoarthritis”2.

Since 2014, clinical practice guidelines from professional orthopaedic associations 457
as well as literature on diagnosis and treatment of these patients advise regular
weight bearing radiographs including a fixed flexion view (Rosenberg view) to
examine the cartilage status of the knee, and non-surgical treatment modalities
including pain medication, dietary advice and exercise therapy. Routine use of
an MRI for diagnosis of degenerative knee disease is not recommended for
this specific patient group due to the poor association with symptoms?3:202132,
Similarly, arthroscopic interventions are not recommended for routine use in
degenerative knee disease because limited benefits are found that are absent
one to two years after surgery6272839.4043 Only when locking symptoms are
present, a knee arthroscopy may be warranted. As the use of MRI and knee
arthroscopy provides limited benefit, require resources and - as for any
procedure - may cause harm to the patient®%, both are considered low value
care for patients with degenerative knee disease®37,

Nevertheless, many patients are still referred for an MRI or knee arthroscopy
for symptomatic degenerative knee complaints 81216:16.2224-26.30354244 Smjth et
al.4* showed that in Australia knee MRI rates for patients aged 55 years and
older increased from 216 per 100,000 to 1509 per 100,000 in 2017. Parent et
al.®? showed that only 38% of patients 50 years and over with degenerative
knee disease had a plain radiograph in the 24 months preceding the MRI.
Regarding knee arthroscopy, Rietbergen et al.* showed that in 2016 35% of
knee arthroscopies in the Netherlands was performed without a documented
valid surgical indication. Even more important 26% of these arthroscopies were
performed on the patient's request.

To create more awareness and reduce the routine use of MRl and knee arthroscopy
in degenerative knee disease, “Choosing Wisely" recommendations were
developed in several countries?5947, These are evidence-based recommendations
by professional medical specialist societies regarding use of diagnostic
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tests and surgical procedures. It has been shown that low value care is not
reduced by a passive approach of only publishing these “Choosing Wisely"
recommendations3®. Tailored, active, interventions are more likely to succeed in
orthopaedic centers that still routinely perform these low value care diagnostics
and surgical procedures. The aim of this study is to evaluate the effectiveness
of such a tailored intervention to reduce low value MRIs and arthroscopies in
patients = 50 years with degenerative knee disease in 13 Dutch orthopaedic
centers (intervention group) compared with all other Dutch orthopaedic centers
(control group). The hypothesis was that orthopaedic centers receiving the
tailored intervention will reduce the use of low value MRI and knee arthroscopy
to a greater extent than all other Dutch orthopaedic centers.

MATERIALS AND METHODS

The Medical Ethical Committee (CME P16.190/NV/nv) of the Leiden University
Medical Center waived the need for ethical approval for this study under Dutch
law. A difference-in-difference design was used to compare the change in time
trend before and after introduction of the intervention between intervention and
control hospitals. Anonymized patient-level data were extracted from the Dutch
National Basic Registration of Hospital Care (LBZ)3 for all patients aged 50 years
and over with knee complaints (Diagnosis Treatment Codes (DTC) 1801-1899)
and a closed care trajectory in a Dutch hospital between January 1, 2016 to
December 31, 2018. Dutch Hospital Data, the national organization that collects
the data from all the hospitals, gave permission to use the anonymized patient
data. When a patient visits a hospital the first time for knee complaints, this will
generate an initial care trajectory and a follow-up care trajectory if the patient
still has complaints within 120 days after the start of this initial care trajectory. All
procedures including MRI and arthroscopy are assigned to this care trajectory.
Patients with all their diagnostic and surgical procedures carried out in a care
trajectory, were assigned to the month at which the trajectory for a specific
DTC opened. All patients diagnosed and treated in intervention hospitals were
included, except patients from one daycare orthopedic private clinic, since those
patient data were not collected in the LBZ. The control group existed of patients
diagnosed and treated in all other Dutch orthopaedic hospitals providing data
to the LBZ in the same period (2016: n=4Q; 2017: =55, 2018: n=54).

For each anonymized patient and care trajectory, information was obtained
on patient characteristics (age, sex), type of orthopaedic center (University
Medical Center, Teaching Hospital, and General Hospital), Diagnosis Treatment
Code (1801 - 1899), group (intervention or control), MRI conducted (yes/no),
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arthroscopy conducted (yes/no), number of MRIs conducted, number of
arthroscopies conducted, month and year care trajectory opened and closed,
date of MR, date of arthroscopy, number of other care trajectories open at that
time point, and type of care trajectory (initial or follow-up treatment). It was
defined the period January 2016 - June 2017 as before the intervention, and July
2017 - December 2018 as during/after the intervention. If patients had multiple
care trajectories for the same DTC (e.g. for every visit and/or treatment), it is
likely that these all belong to the same care path so only the DTC for the last
opened care trajectory were then used.

Intervention

A tailored intervention was developed and implemented from July 2017 to
February 2018 in the 13 intervention hospitals that participated in the 'SMART'
(Step-down MRI's and ARThroscopies) study. This intervention consisted of the
following five components that were geared at previously identified barriers and
facilitators3 and based on previous literature were shown to have the greatest
potential to reduce low value care (see also Box 1):

A local clinical leader who encouraged colleagues to follow the clinical
practice guidelines (July 2017),

Education for orthopaedic surgeons to increase their knowledge about the
Dutch Choosing Wisely recommendation (July 2017),

Training to improve their skills to manage patient expectations (September
2017),

Feedback of performance data to orthopaedic surgeons (September 2017,
February 2018), and

A patient brochure that professionals could use in their consultations
(January 2018).

Outcomes

The primary outcome was the monthly percentage of patients receiving an MRI
or knee arthroscopy in their care trajectory. Patients with degenerative knee
disease were identified by diagnostic codes: arthrosis (DTC 1801) or meniscus
lesion (DTC 1805). As a secondary outcome the monthly percentage of patients
aged 50 years and over with a cruciate ligament injury (DTC 1820 and 1830)
receiving an MRI or knee arthroscopy was calculated, which was expected not
to be influenced by the tailored intervention.
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Statistical analysis

Descriptive statistics were used to compare characteristics of patients treated in
intervention or control hospitals, stratified by type of hospital (general hospital,
teaching hospital, university medical center) as this is known to affect the
hospitals' patient-mix.

A difference-in-difference approach was used to examine the change in monthly
percentage of patients receiving a knee arthroscopy/MRI before and after
introduction of the intervention between intervention and control hospitals®.
The monthly percentage of patients receiving an MRI or knee arthroscopy
was therefore also weighted for the distribution across type of hospital. The
key assumption for performing a difference-in-difference analysis is a parallel
trend, that is a similar time trend before introduction of the intervention for
both intervention and control group®. This assumption was tested by visual
examination and by assessing the significance of the interaction term (time
(months) x group (intervention or control group)) before introduction of the
intervention, which showed that the assumption was met.

For the difference-in-difference analysis, the following formula was used: weighted
monthly % patients receiving an MRI or Arthroscopy=a + 31time + B2introduction
+ B2group + B4introductionxgroup, using linear regression analysis. In this
equation, time covers 36 months, introduction refers to the period of introduction
of the intervention (0= before introduction of the tailored intervention, 1- after
introduction of the tailored intervention ), and group indicates intervention or a
control hospital (0= control, 1= intervention). The interaction term introduction x
group therefore indicates whether the difference before and after introduction of
the intervention differed between intervention and control hospitals. The same
analyses were carried out for the secondary outcome in cruciate ligament injured
patients, to assess whether there was a change in use of MRl or arthroscopy for
a patient group not targeted by the intervention.

Since the components of the intervention were implemented over a period of
time, these may not all have resulted in an immediate effect. Sensitivity analyses
were therefore employed assuming different lag periods after the introduction
of the intervention in July 2017 to account for the time it takes an intervention to
affect care delivery: 3 months, 6 months, and 8 months. In addition, sensitivity
analyses were performed excluding patients with a start of the initial care
trajectory before January 2016, and excluding patients with a start of the initial
care trajectory in November - December 2018. These analyses were done since
only partial care trajectories might have been included in the data, resulting in
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missing MRIs or arthroscopies. All analyses were carried out with R statistics
(version 3.6.2). A p-value <0.05 was considered significant in all analyses.

RESULTS

215,293 records for patients = 50 years and over with degenerative knee disease
were identified, which involved 136,446 patients with a care trajectory. Table 1
shows that patients did not differ in age, but that there was a difference in the
distribution of sex, % DTC 1801, and % of multiple DTCs per patient between
intervention and control hospitals stratified by hospital type.

Figures 1 and 2 show the observed time trends in weighted monthly percentage
of patients receiving MRI or arthroscopy respectively, for intervention and control
hospitals with the vertical line indicating the start of the intervention. The results of
the difference-in-difference analysis based on these time series data, are shown
in Table 2a and 2b for use of MRl and arthroscopy respectively. The variable time
is significant in both tables, as also apparent in the figures, indicating a secular
declining trend of 0.15% per month in percentage of patients receiving an MRl and
0.19% per month for arthroscopy i.e. 5.4% and 6.8% fewer patients receiving MRI
and arthroscopy during the study period. The variable group is also significant
in both tables, indicating that intervention hospitals on average had lower
percentages of patients receiving MRI/arthroscopy than control hospitals (0.86%
lower for MRl and 0.83% lower for arthroscopy, also shown in Figures 1 and 2 with
the lines for intervention hospitals consistently lower than control hospitals. The
interaction term introduction x group is the variable of interest to show the effect of
the intervention, which is non-significant meaning that the change in percentage
of patients receiving an MRI or arthroscopy before and after the introduction
of the intervention, did not differ significantly between intervention and control
group. In other words, the intervention did not significantly change the time trend
in intervention hospitals beyond what already occurred elsewhere.

These analyses were repeated for patients with a cruciate ligament injury
(diagnosis code 1820/1830) who were not targeted by the intervention (Appendix
A). Again, a significant reduction in patients receiving an MRI was shown of 0.29%
per month, but was non-significant for arthroscopy. As expected because the
intervention was not targeted at these patients, no effect of the intervention was
found as shown by the non-significant interaction term (introduction x group).

Sensitivity analyses for the different lag periods (3, 6, and 8 months) showed
similar results (Appendix B and C). Other sensitivity analyses excluding patients
with a DTC open before January 2016 and excluding patients with a DTC open in
November 2018 or December 2018, also showed similar results (data not shown).
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Figure 1. Weighted monthly percentage of patients with degenerative knee disease having
an MRI.
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Figure 2. Weighted monthly percentage of patients with degenerative knee disease patients
having knee arthroscopy.
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Table 2a. Results of the difference-in-difference analyses for the weighted monthly percentage

of patients receiving an MRI.

Parameter Estimate (SE) P-value
Intercept 11.83 (0.41) <0.001
Time -0.15(0.03) <0.001
Introduction (before vs. after) 0.72(0.68) 0.293
Group (intervention vs. control) -0.86(0.43) 0.048
Introduction’Group -0.74 (0.60) 0.228

Table 2b. Results of the difference-in-difference analyses for the weighted monthly percentage

of patients receiving an arthroscopy.

Parameter Estimate (SE) P-value
Intercept 0.03(0.22) <0.001
Time -0.19 (0.02) <0.001
Introduction (before vs. after) 0.43(0.37) 0.246
Group (intervention vs. control) -0.83(0.23) <0.001
Introduction’Group 0.13(0.33) 0.688
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DISCUSSION

The most important finding of the present study was that a secular time trend
reduced the weighted monthly percentage of patients with degenerative
knee disease receiving an MRI and arthroscopy across both intervention and
the control hospitals. The tailored intervention designed to reduce low value
care did not further reduce the percentage of patients receiving an MRI or
arthroscopy.

Previous research has shown that de-implementation of low value care in
orthopaedic surgery is challenging and that providing a substitute will likely be
more effective than doing nothing#. This might explain the lack of an effect in
the present study, as no clear substitute was provided as part of the intervention,
although the orthopaedic surgeons could offer patients non-surgical treatments,
like advice on possible weight loss in overweight patients, physical exercises,
short periods of pain killers and even adequate explanation for the presence of
the knee symptoms. That substitution may be more effective is also supported
by the recent study of Barlow et al.®* who showed that providing a substitute
conservative care pathway rather than knee arthroscopy is able to reduce low
value knee arthroscopies. However, the study of Barlow did not use a control
group, so that the observed reduction may have been part of a secular trend.
Therefore, more research is needed to investigate the effectiveness of such
substitute interventions.

Increasing awareness among clinicians has been shown previously to result
in changes in clinical practice, particularly for issues receiving widespread
attention. For instance, Kiadaliri et al.?2¢ showed that the development of national
guideline's recommendation against the use of knee arthroscopy in patients
with knee osteoarthritis was associated with a decrease in knee arthroscopy
in Sweden. In addition, Reeves et al3? showed, that clinical practice change
occurred even before actual findings of orthopaedic trials were published.
The latter phenomenon is known as the ‘rising tide"® i.e. a pronounced secular
trend created by social responses to a particular issue which has gained
widespread attention. The current study could be another example of changing
overall awareness regarding non-indicated procedures, substantiated by the
growing number of studies published about the non-indicated use of MRI and
arthroscopy?8121516.22242630313542.44 35 ell as by discussions about the Dutch
guideline for knee arthroscopy at meetings of the Netherlands Orthopaedic
Association from 2017 onwards and the dissemination of (inter)national clinical
guidelines.
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Other studies have identified additional barriers that may influence decisions
around performing MRI or arthroscopy, which may have been insufficiently
addressed with the tailored intervention in the present study. Barlow et al.* found,
for example, that the desire to help patients and to meet their expectations, the
belief that those expectations did not involve non-surgical treatment modalities,
time pressure in de clinic, and a perceived (or real) pressure from patients for
an arthroscopy, were substantial barriers for reducing the use of arthroscopy
in knee osteoarthritis. For the Netherlands, Rietbergen et al.34 have previously
shown relevant barriers and facilitators for reducing the use of knee arthroscopy
in degenerative knee disease which informed the intervention in the present
study. These barriers included orthopedic surgeons' beliefs in the added value
of MRI's and knee arthroscopies as well as positive experiences with MRI's and
knee arthroscopies among friends and family in the patient's environment, which
both may influence the decision making for MRI and arthroscopy3#.

A strength of this study is that a control group was included to take into account
any secular time trends and separate this for the intervention effect. In the
absence of such a control group, the change over time might be incorrectly
attributed to the introduction of the intervention, as may have been the case
in previous studies®, However, there are also some limitations that should be
noted. First, the percentage of patients with a low value MRI or arthroscopy may
have been overestimated, as in some patients there may be a valid reason for an
MRI or knee arthroscopy (e.g. a truly locked knee; an extension limitation of the
knee due to an intra-articular blockage)®, which cannot be deducted from the
administrative data that were used in this study. Secondly, data of orthopaedic
private clinics were not available in the LBZ database so the results of this study
cannot be generalized to these centers. However, a previous study3® showed
that these orthopaedic private clinics perform low value care in this patient
group comparable to other hospitals. Thus it is likely that they will have been
influenced by the same time trend observed in all other Dutch hospitals.

The findings of this study emphasize that it is unclear when additional quality
improvement interventions are needed to reduce low value care, and when the
rising-tide' phenomenon is enough to increase awareness and to implement
new insights from trials or guideline recommendations. More qualitative research
is needed to gain further insight into the ‘rising tide' phenomenon, identifying
when interventions are needed to de-implement low value care. Based on the
findings of the study, orthopaedic surgeons are advised to improve their care
by considering for which patients MRI or arthroscopy have added value and
by explaining to patients why MRI or arthroscopy does not have added value,
potentially supported by patient brochures.
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CONCLUSIONS

This study showed that the weighted monthly percentage of patients = 50
years with degenerative knee disease who receive an MRI or arthroscopy was
reduced across both intervention and control hospitals as part of a secular trend.
The tailored intervention did not have an additional effect beyond this secular
downward time trend.
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Box 1. SMART intervention

Clinical champions (July 2017): Local clinical leaders who encouraged
colleagues to follow the clinical practice guidelines developed for
diagnosing and treating patients aged 50 years and over with degenerative
knee disease (e.g. during team meetings about patients).

. Education to increase knowledge about the Dutch Choosing Wisely

recommendation (July 2017): To increase knowledge of orthopaedic
surgeons about the Dutch Choosing Wisely recommendation against the
use of low value MRIs and knee arthroscopies for diagnosis and treatment
of degenerative knee disease in patients aged 50 years and over,
clinical champions were educated about this recommendations and the
corresponding literature. Clinical champions subsequently disseminated
this information among their colleagues using a power point presentation
that was prepared by the research team.

. Training to improve skills to manage patient expectations (September

2017)): To improve orthopaedic surgeons' skills to manage expectations
regarding the value of MRl and arthroscopy within diagnosis and treatment
of degenerative knee disease, orthopaedic surgeons and residents were
trained how to explain patients why it is not recommended to perform an
MRI or knee arthroscopy for patients with degenerative knee disease. This
was done in a meeting in each hospital/private clinic making use of videos
of a consultation with a patient with degenerative knee disease. These
videos included were developed in collaboration with specialised Dutch
orthopaedic surgeons [RJ, RD, EvL], and included scenarios in which an
orthopeadic surgeon prescribed an MRI or arthroscopy, but also scenarios
in which the orthopaedic surgeons succeeded to explain to the patients
that a MRI and/ or arthroscopy were not indicated. These videos were
used to initiate a discussion among colleagues.

. Feedback of data regarding MRl and arthroscopy use (September 2017,

February 2018): Data about the total number of patients with degenerative
knee disease (including diagnosis code 1801 arthrosis and 1805 meniscus
lesion, and the number of patients with degenerative knee disease who
received a MRI and/or arthroscopy was requested from each participating
hospital/private clinic from 2016 until 2018. The data were analysed and
presented twice to all orthopaedic surgeons in the participating hospitals/
private clinics with a specialization in the treatment of knee injuries and
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to the residents (September 2017 and February 2018). Feedback was
presented once by a researcher and once by the clinical champion or
by e-mail.

. Patient Brochure (January 2018): A patient brochure was developed
to provide patients information about degenerative knee complaints,
recommended treatments and an explanation why and in which cases
MRI's and arthroscopies can be regarded as low value care in diagnosis
and treatment of degenerative knee disease. The patient brochure could
be used during the consultation or could be given after the consultation
to provide information about a stepped care strategy and the risks of an
MRI and knee arthroscopy.
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Appendix A: Difference-in-difference analysis MRI and

arthroscopy for 1820/1830

Table 3a. Results of the difference and difference analyses for the percentage of patients with

an MRI for 1820/1830.

Parameter Estimate (SE) P-value
Intercept 13.36 (1.67) <0.001
Time -0.29 (0.12) 0.018
Introduction (before vs. after) 1.52(2.76) 0.584
Group (intervention vs. control) 219 (1.74) 0.213
Introduction*Group -1.04 (2.47) 0.675

Table 3b. Results of the difference and difference analyses for the percentage of patients with

an arthroscopy for 1820/1830.

Parameter Estimate (SE) P-value
Intercept 25.84(2.48) <0.001
Time -0.14 (0.18) 0.417
Introduction (before vs. after) 0.30(4.09) 0.941
Group (intervention vs. control) 1.96 (2.58) 0.451
Introduction*Group -0.25(3.65) 0.945
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Appendix B: Sensitivity analyses MRI for different lag periods
(3, 6, and 8 months)

Table 4a. Results of the difference and difference analyses for the percentage of patients with
an MR, 3-month lag period.

Parameter Estimate (SE) P-value
Intercept 11.70 (0.45) <0.001
Time -0.13(0.03) <0.001
Introduction (before vs. after) 0.46 (0.81) 0.574
Group (intervention vs. control) -0.86(0.44) 0.056
Introduction*Group -0.89(0.65) 0.180

Table 4b. Results of the difference and difference analyses for the percentage of patients with
an MRI, 6-month lag period.

Parameter Estimate (SE) P-value
Intercept 11.22(0.46) <0.001
Time -0.19 (0.02) <0.001
Introduction (before vs. after) 2.17(0.62) <0.001
Group (intervention vs. control) -1.27 (0.64) 0.053
Introduction’Group 0.03(0.73) 0.967

Table 4c. Results of the difference and difference analyses for the percentage of patients with
an MRI, 8-month lag period.

Parameter Estimate (SE) P-value
Intercept 11.23(0.47) <0.001
Time -0.19 (0.02) <0.001
Introduction (before vs. after) 215 (0.63) 0.001
Group (intervention vs. control) -1.27 (0.65) 0.057
Introduction*Group 0.01(0.75) 0.989
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Appendix C: Sensitivity analyses Arthroscopy for different lag
periods (3, 6, and 8 months)

Table 5a. Results of the difference and difference analyses for the percentage of patients with
an arthroscopy, 3-month lag period.

Parameter Estimate (SE) P-value
Intercept Q.07 (0.25) < 0.001
Time -0.19 (0.02) < 0.001
Introduction (before vs. after) 0.56 (0.44) 0.211
Group (intervention vs. control) -0.83(0.24) 0.001
Introduction*Group 0.08(0.36) 0.831

Table 5b. Results of Results of the difference and difference analyses for the percentage of

patients with an arthroscopy, 6-month lag period.

Parameter Estimate (SE) P-value
Intercept 8.90 (0.26) < 0.001
Time -0.19 (0.01) < 0.001
Introduction (before vs. after) 0.45 (0.35) 0.209
Group (intervention vs. control) -1.40(0.37) < 0.001
Introduction*Group 0.84(0.42) 0.051

Table 5c. Results of the difference and difference analyses for the percentage of patients with
an arthroscopy, 8-month lag period.

Parameter Estimate (SE) P-value
Intercept 8.01(0.26) < 0.001
Time -0.20 (0.01) <0.001
Introduction (before vs. after) 0.43(0.35) 0.223
Group (intervention vs. control) -1.40 (0.36) < 0.001
Introduction*Group 0.83(0.42) 0.052
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Chapter 5

ABSTRACT

Background

In the last decade, there is an increasing focus on detecting and compiling
lists of low value nursing procedures. However, less is known about effective
de-implementation strategies for these procedures. Therefore, the aim of this
systematic review was to summarize the evidence of effective strategies to de-
implement low value nursing procedures.

Methods

PubMed, Embase, Emcare, CINAHL, PsycINFO, Cochrane Central Register
of Controlled Trials, Web of Science and Google Scholar were searched till
January 2020. Additionally, reference lists and citations of the included studies
were searched. Studies were included that described de-implementation of
low value nursing procedures, i.e. procedures, test or drug orders by nurses or
nurse practitioners. PRISMA guideline was followed, and the ‘Cochrane Effective
Practice and Organisation of Care' (EPOC) taxonomy was used to categorize de-
implementation strategies. A meta-analysis was performed for the volume of
low value nursing procedures in controlled studies, and Mantel-Haenszel risk
ratios (95% Cl) were calculated using a random effects model.

Results

Twenty-seven studies were included in this review. Studies used a (cluster)
randomized design (n=10), controlled before-after design (n=5), and an
uncontrolled before-after design (n=12).

Low value nursing procedures performed by nurses and/or nurse specialists
that were found in this study were: restraint use (n=20), inappropriate antibiotic
prescribing (n=3), indwelling or unnecessary urinary catheters use (n=2),
ordering unnecessary liver function tests (n=1) and unnecessary antipsychotic
prescribing (n=1). Fourteen studies showed a significant reduction in low value
nursing procedures. Thirteen of these fourteen studies included an educational
component within their de-implementation strategy. Twelve controlled studies
were included in the meta-analysis. Subgroup analyses for study design showed
no statistically significant subgroup effect for the volume of low value nursing
procedures (p=0.20).

Conclusions

The majority of the studies with a positive significant effect used a de-
implementation strategy with an educational component. Unfortunately, no
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conclusions can be drawn about which strategy is most effective for reducing
low value nursing care due to a high level of heterogeneity and a lack of
studies. We recommend that future studies better report the effects of de-
implementation strategies and perform a process evaluation to determine to
which extent the strategy has been used.
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BACKGROUND

Healthcare professionals intentionally or unintentionally order tests, treatments
and perform procedures on a daily basis that offer little or no benefit to patient
care. This low value care is proven to be ineffective or has not been proven to be
effective, can even harm patients and waste valuable resources®3. In addition,
it wastes time that the healthcare professional can spend on more effective
practices or care that is left undone*s. The Institute of Medicine estimates up
to 30% of care provided in the United States is wasted on low value care®. If
even a fraction of this low value care could be eliminated, the resulting quality
improvement and cost savings would be transformational”.

Most initiatives to eliminate low value care are mainly focused on care provided
by doctors®, but many low value procedures are also routinely performed by
nurses+9. Well-known examples of low value nursing procedures include the
use of physical restraints in patients with a delirium, the use of bandages for
wounds closed by primary intention, and performing a bladder washout?. Since
nurses are the largest group of healthcare providers* there is a great potential in
improving quality of care by involving and targeting them in de-implementation
initiatives+®°, As a first step to reduce low value nursing procedures, ‘Choosing
Wisely' lists of nursing procedures are recently created in several countriest 42,
The next step is to translate these ‘Choosing Wisely' lists into action®3. To
actually reduce the use of low value nursing procedures, awareness should
be created for the 'Choosing Wisely' lists and effective de-implementation
strategies need to be developed and executed’415, These de-implementation
strategies should be theory- and evidence based and informed by analysis of
barriers and facilitators that influence the use of low value care, since this is
expected to increase the adherence, adoption, and effectiveness of these de-
implementation strategies®®.

A previous systematic review performed by Colla et al’” already reveals that
multifaceted de-implementation strategies targeted at healthcare providers
and patients have the greatest potential to reduce the use of low value care.
Besides, clinical decision support tools, performance feedback and education
(alone or as part of a multifaceted strategy), are promising strategies for
reducing low value care. However, Colla et al’” also noted that little is known
about interventions directed at non-physician staff members such as nurses,
and that most interventions targeted at non-physician staff are aimed at assisting
physician's decision-making. So, it is still unknown whether the conclusions
about effective de-implementation strategies also apply for the reduction of
low value nursing procedures. Since nurses might have other learning styles
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than physicians®®, other strategies could be more effective to de-implement
low value nursing procedures. Therefore, the aim of this systematic review is to
summarize the evidence of effective de-implementation strategies aiming to
reduce or eliminate low value nursing procedures.

METHODS

This systematic review was conducted according to the Preferred Reporting
ltems for Systematic Reviews and Meta-analyses (PRISMA)*®. The review
protocol was registered in the PROSPERO database of systematic reviews
(registration number: CRD42018105100, (www.crd.york.ac.uk/prospero/display_
record.php?RecordID=105100).

Search strategy

To identify all eligible studies reporting on effective de-implementation
strategies aiming to reduce low value nursing procedures, a systematic literature
search was performed in PubMed, Embase, Emcare, CINAHL, PsycINFO,
Cochrane Central Register of Controlled Trials, Web of Science and Google
Scholar. The full search strategy is included in Appendix A. The search was
limited to the literature published till January 2020. Search terms were based
on 43 unique terms for de-implementation that were used for the process of
reducing low value care found by Niven et al.2°, and there were no language or
other search filter limits. After the initial search, the reference lists and citations
of all included studies were explored to find more relevant studies. An expert
health librarian at the Leiden University Medical Center guided the search.

Selection of studies

Two researchers (TR, AB, or LvB) first independently reviewed title and abstract
of the studies, followed by full texts review. If there was no consensus between
the two reviewers and differences could not be solved by discussion, a third
reviewer was consulted.

Studies were eligible for inclusion in the systematic review if they fulfilled the
following inclusion criteria:

Focus of the study: reduction of low value nursing procedures. Low value
nursing procedures were in this review defined as actual treatments and
actions that are unlikely to benefit the patient given the harms, costs, available
alternatives, or preferences of patients, and are initiated independently by
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a nurse and/ or nurse specialist (i.e. without an order of another healthcare
provider).

Type of study: all studies that use a reference group (including pre-
post comparisons), i.e. randomized controlled trials, cluster randomized
trials, quasi-randomized controlled trials, non-randomized controlled
trials, controlled before-after studies, interrupted time series studies or
uncontrolled before-after studies.

Setting: hospitals, nursing homes, long-term care facilities and community
settings.

Outcome: the study had to report on the effect of the de-implementation
strategy on the volume of low value nursing procedures.

Case studies of individual patients, letters and editorials were excluded.
Controlled studies were included in the meta-analysis if they reported data
on the change in volume of low value nursing procedures or if this data was
available to the researchers after sending a request to the authors of the
included paper.

Data extraction

Data of the included studies was extracted in a standardized data extraction
form in Microsoft Access (version 2016) by one researcher (TR or AB). A
second researcher (TR, AB, or DS) independently checked the extracted data.
Any discrepancy was resolved by discussion between the researchers until
consensus was reached. If this was not possible, a third researcher (LvB) made
a judgement on the data entered. The following information was collected
from all included studies: country of origin, design, setting, location of care,
type of low value nursing procedure, de-implementation strategy based on
barrier assessment, de-implementation strategies, participants, reimbursement
and funding, primary and secondary outcomes. The primary outcome was the
change in volume of the low value nursing procedure. The secondary outcomes
were: adherence to the de-implementation strategy, changes in patient
outcomes (e.g. pain), changes in patient satisfaction with care, changes in costs
due to de-implementation of low value nursing procedures, and changes in
costs of the delivery of care. Authors of the included studies were contacted
when more information was needed about unreported or missing data, and
about the bias issues. If they did not respond, we sent a reminder after two
to six weeks. We used the ‘Cochrane Effective Practice and Organisation of
Care' (EPOC) taxonomy?! to categorize the different types of de-implementation
strategies. The EPOC taxonomy includes four categories of strategies: a) delivery
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arrangements, b) financial arrangements, ¢) governance arrangements, and d)
implementation strategies.

The quality of the studies was assessed by using two risk of bias tools by two
independent researchers (TR, AB, or DS). The Cochrane Effective Practice and
Organisation of Care (EPOC)% was used for studies with a separate control group
(randomized trails, and controlled before-after studies), and the Newcastle-
Ottawa Scale (NOS)?? was used for uncontrolled studies. The EPOC tool consists
of nine suggested risk of bias criteria: random sequence generation, allocation
concealment, baseline outcome measurements similar, baseline characteristics
similar, incomplete outcome data, knowledge of the allocated interventions
adequately prevented during the study, protection against contamination,
selective outcome reporting and other risks of bias. Every criterion was scored
with low, high or unclear risk. The NOS consists of three categories: a) selection,
b) comparability and ¢) outcome. A certain number of stars could be given for
each category, resulting in a score of good, fair or poor quality of the studies.
Disagreements in the risk of bias scoring was resolved by consensus or by
discussion with a third researcher (TR, LvB, or DS).

Statistical analyses

To summarize the overall evidence of de-implementation strategies aiming to
reduce low value nursing procedures in a descriptive and narrative synthesis,
the data from all included studies was extracted in Microsoft Access (version
2016) and analyzed in Microsoft Excel (version 2016). The synthesis is performed
separately for controlled and uncontrolled studies to reduce the risk of selection
bias. To assess the effectiveness of de-implementation strategies to reduce
low value nursing procedures data of the controlled studies on the use of low
value care was analyzed in Review Manager 5.3. Data about the use of low
value nursing procedures was pooled using a random effects model of Mantel-
Haenszel?4, and risk ratios were calculated with 95% confidence intervals. The /?
statistics of Higgins?® was used to measure heterogeneity between the included
studies, which can be interpreted as the percentage of the total variability in
a set of effect sizes between trials in a meta-analysis. When the 2 was 50% or
higher we considered the results as a moderate or high level of heterogeneity?®.
If heterogeneity was present, subgroup analyses were performed. Subgroup
analyses were performed by design of the study (RCT, Cluster RCT, and
controlled studies), type of low value care, and type of de-implementation
strategy (single versus multifaceted, and type of strategy). Subgroup analyses
by type of design were performed because failure to use adequately concealed
random allocation can distort the apparent effects of care in either direction?®,
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Subgroup analyses for type of low value nursing procedure were performed
because the characteristics of the type of low value nursing procedure that
needs to be de-implemented (including underlying evidence, advantages of
practice, credibility, attractiveness, feasibility) could be of influence on the
effectiveness of the de-implementation strategy. Subgroup analyses for type
of de-implementation strategy (including single versus multifaceted strategies
and type of strategy according to EPOC taxonomy) were performed since we
wanted to learn which strategy is most effective. A subgroup for type of design,
low value nursing procedure or de-implementation strategy was only performed
when at least two studies with respectively the same design, low value nursing
procedure or de-implementation strategy could be included in each subgroup.
Finally, sensitivity analyses for the subgroups were performed without studies
with a high-risk score on 3 or more risk of bias criteria of the EPOC tool. Funnel
plots were created to assess the publication bias.

RESULTS

Study selection

The search strategy resulted in 4278 studies. The reference and citation search
resulted in an additional 586 studies. After removing 64 duplicates, 4800
abstracts remained. After screening on title and abstract, 162 full texts were
reviewed. A total of 27 studies were found to be eligible for inclusion (Figure 1),
including 12 uncontrolled studies® 2737 and 15 controlled studies3-%2. Reasons for
exclusion were: 1) de-implementation strategy was not directed at reducing low
value nursing procedures (but at low value care provided by other healthcare
professionals or at low value nursing procedures that require an order of other
healthcare professionals (n=84) such as medication prescribing or requests
for lab testing by physicians), 2) Study does not include an assessment of
the effectiveness of a de-implementation strategy (n=26), 3) full text was not
available (n=13), and 4) other (e.g. non-response authors and no results reported
on volume of low value care) (n=12).
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Figure 1. PRISMA flow diagram
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Table 1. Risk of Bias Newcastle-Ottawa Scale (NOS) of uncontrolled studies (n=12)

Author Score Selection Score Comparability Score Outcome Conclusion
Alexaitis et al. 2014 (27) ~ **** Poor
Amato et al. 2006 (28) - * Poor
Andersen et al. 2017 (29) ** * Poor
Davis et al. 2008 (30) fololod * Poor
Eskandaria et al. 2018 (31) ** * - Poor
Hevener et al. 2016 (32) - - - Poor
Link et al. 2016 (33) FAAK - - Poor
McCue et al. 2004 (34) * _ * % Poor
Mitchell et al. 2018 (9) - - * K Poor
Sinitsky et al. 2017 (35) * - * Poor
Thakker et al. 2018 (36) ~ *** - * Poor
Weddle et al. 2016 (37) *x - *k ke Poor

Poor quality; 0 or 1 star in selection domain OR 0 stars in comparability domain
OR 0 or 1 stars in outcome/exposure domain. Fair quality: 2 stars in selection
domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/
exposure domain. Good quality: 3 or 4 stars in selection domain AND 1 or 2 stars
in comparability domain AND 2 or 3 stars in outcome/exposure domain®.
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Figure 2. Risk of Bias Cochrane Effective Practice and Organisation of Care (EPOC) of controlled
studies (n-15)
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Randomization Low risk if randomization method is described

Allocation concealment Low risk if unit of allocation was by team/institution OR by patient with some
kind of randomization method

Baseline measurement similar Low risk if baseline measurements were performed and no important
difference present across groups OR imbalanced but appropriate adjusted

Baseline characteristics similar Low risk if characteristics were reported and similar

Incomplete outcome data Low risk if missing outcomes were unlikely to bias the results

Blinding Low risk if the authors stated blind assessment OR objective outcomes

Contamination Low risk if allocation was by team/ institution/practice and unlikely control group
received intervention

Selective reporting Low risk if there is no evidence that outcomes were selectively reported, and
Other Low risk if there is no evidence of other risk of bias

Green circle: low risk of bias, red circle: High risk of bias, empty box: unclear risk of bias.
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Quality of the included studies

The risk of bias of the uncontrolled studies (n=12), estimated with the Newcastle-
Ottawa scale, is shown in Table 1. Overall, the quality of the included uncontrolled
studies was poor, mainly due to a low score on the comparability domain due to
lack of matching of exposed and non-exposed individuals in the study design
and/or a lack of correction for confounders in the analyses.

The risk of bias of the controlled studies (n-15), scored with EPOC, showed that
nine studies scored low risk on seven of the nine risk of bias criteria (Figure 2). For
only five studies**435°52 the missing outcomes were unlikely to bias the results.
For the other studies, there was an unclear or high risk for missing outcomes that
were likely to bias the results38-4o44-4051 Three studies did not perform statistical
tests for measuring the effect of their de-implementation strategy?283¢,

Study characteristics

Uncontrolled studies

Twelve of the 27 studies (44%)°2737 had an uncontrolled before-after design (Table
2). Of these twelve studies, six focused their intervention on reducing restraint
use92829313234 three on reducing inappropriate antibiotic prescribing3°3337, two
on reducing time of indwelling urinary catheters?3%, and one on reducing
unnecessary liver function tests3®. The de-implementation strategy used within
the uncontrolled studies were directed at nursing staff working in a hospital
(n=10)9#7-323436 and in an urgent care center (n=2)33%. Most of the uncontrolled
studies had a single center design (n=9) and were performed in North America
(n=Q)9-27283032:3436.37 Most uncontrolled studies did not report on the characteristics
of the patients and/or on the characteristics of the healthcare providers. Four
uncontrolled studies (33%) have not clearly described the duration of the
intervention3738485 For the uncontrolled studies that mentioned the duration
of the intervention it differed from 2 to 14 months. The follow up time after de-
implementation of the studies that reported these results differed from 1 month
follow up till 122 months.

Controlled studies

Fifteen of the 27 studies (56%) had a controlled design, including three RCTs
(11%), seven cluster RCTs (26%) and five controlled before-after designs (19%)
(Table 3). Of the controlled studies, fourteen studies focused their intervention
on reducing restraint use52, and one on reducing inappropriate antipsychotic
prescribing®. The de-implementation strategy used within the controlled studies
were directed at nursing staff working in a nursing home (n=10)38:39: 41. 42 44-47.51. 52
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in a hospital (n=4)4434849 and in a residential care facility (n-1)5°. Most of the
controlled studies had a multicenter design (n=12) and were performed in Europe
(n=9). Not all controlled studies reported on the patients' characteristics and/
or on the characteristics of the healthcare providers. Three controlled studies
(20%) have not clearly described the duration of the intervention339, For the
controlled studies that mentioned the duration of the intervention it differed
from 1to 12 months. The follow up time after de-implementation of the studies
that reported these results differed from no follow up till 24 months.

Strategies to reduce low value care

Uncontrolled studies

The de-implementation strategies of six uncontrolled studies resulted in a positive
significant effect on the volume of low value nursing procedures (Table 2). The
reduction in volume of low value nursing procedure in the uncontrolled studies with
a positive significant effect and with available data (n=5) ranged from 0.4%3¢ reduction
of low value nursing care till 61.9%3%. Four of the positive significant studies had a
single de-implementation strategy333353, which means that the strategies consisted
of only one strategy component (Table 4). Five of the six studies used an educational
component (meetings and/or materials) as an intervention strategy3*34%. However,
none of the studies with a positive significant effect on the primary outcome based
their de-implementation strategy on a barrier assessment. Only one uncontrolled
study without a positive significant effect performed a barrier assessment?.

None of the uncontrolled studies reported about adherence to the de-implementation
strategy, changes in patient satisfaction with care, changes in costs made by the de-
implementation strategy, and changes in costs of the delivery of care.

Controlled studies

The de-implementation strategies of eight of the fifteen controlled studies
resulted in a positive significant effect on volume of low value nursing procedures
(Table 3). The reduction in volume of low value nursing procedure in the controlled
studies with a positive significant effect who measured patient outcomes (n=7)
ranged from 6.5%% till 28.7%3°. Seven of the eight positive significant studies
had a multifaceted de-implementation strategy (Table 5) and all eight studies
focused their strategy at reducing the use of restraints3e 4-43.47.50-52 Besjdes, the
eight studies with a positive significant effect had an educational component
(educational meetings, educational materials, educational outreach visits, and
educational games) in their de-implementation strategy. However, none of the
studies with a positive significant effect on the primary outcome based their
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de-implementation strategy on a barrier assessment. Only one controlled study
without a positive significant effect performed a barrier assessment®,

None of the studies reported about adherence to the de-implementation
strategy, changes in patient satisfaction with care, changes in costs made by the
de-implementation strategy, and changes in costs of the delivery of care. Five
studies aiming to reduce restraint use, reported about falls394-4e, However, different
outcome measurements (e.g. risk of falls, total number of falls, fall related injuries,
the proportion of those who suffered from one or more falls, and the percentages of
falls) have been used for these studies.
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Effectiveness of de-implementation strategies (meta-analysis)
of controlled studies

The effectiveness of de-implementation strategies to reduce low value nursing
procedures is only assessed for the controlled studies. Twelve of the fifteen
controlled studies were eligible for inclusion in the meta-analyses38-42 44-47.49.50.52,
Two controlled studies were excluded after no response of the author after
sending a request for missing data#®5!, and one study was excluded because the
volume of low value nursing procedures was not measured at patient level*3. The
relative risk ratio for the use of low value nursing procedures for all 12 studies
was 0.95 [95% Cl 0.80, 1.13]. Considerable heterogeneity was present in the effect
estimate (2 = 89%) (Figure 3). Subgroup analyses could only be performed for
type of design (Figure 3). A subgroup analysis for type of de-implementation
strategy could not be performed due to a lack of studies with the same strategy.
Also a subgroup analyses for single vs. multifaceted strategies could not be
performed due to a lack of studies with a single component strategy. A subgroup
analyses for type of low value care could not be performed due to a lack of
studies assessing de-implementation strategies to reduce types of low value
nursing procedures other than restraint use.

Subgroup analyses for the type of design of the studies (RCT, Cluster RCT, and
controlled studies) showed no statistically significant subgroup effect (x2 = 3.26,
p=0.20), a moderate level of heterogeneity between the studies (2= 39%), and a
high level of heterogeneity within the subgroups (RCT= 92%, Cluster RCT= 71%,
controlled studies= 96%) (Figure 3). Based on the funnel plots we suggest that
there is no publication bias (Figure 4).
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Figure 3. Subgroup analyses controlled studies: Design study”

Intervention Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Rand: 95% CI Year M-H, R 95% CI
21.1RCT
Evans et al. 1997 18 127 79 184 6.3% 0.33[0.21,0.52] 1997 -
Kopke et al. 2012 423 1868 525 1802 11.3% 0.78[0.70, 0.87] 2012 -
Subtotal (95% CI) 1995 1986 17.6% 0.52[0.23, 1.21] e
Total events 441 604

Heterogeneity: Tau? = 0.34; Chiz = 12.72, df = 1 (P = 0.0004); I* = 92%
Test for overall effect: Z = 1.52 (P = 0.13)

2.1.2 Cluster RCT

Huizing et al. 2009 25 53 15 37 6.0% 1.16 [0.72, 1.89] 2008 T
Huizing et al. 2009* 81 126 69 115 10.2% 1.07 [0.88, 1.31] 2009 ™
Pellfolk et al. 2010 30 149 53 139 7.4% 0.53[0.36,0.77] 2010 -

Testad et al. 2016 15 83 10 114 3.6% 2.06[0.97,4.36] 2016 |
Desveaux et al. 2017 624 2947 898 4162 11.5% 0.98[0.90, 1.07] 2017 i

Koczy et al. 2019 173 208 114 125 11.6% 0.91[0.84,0.99] 2019 =
Subtotal (95% CI) 3566 4692  50.2% 0.95[0.82, 1.10] ¢

Total events 948 1159

Heterogeneity: Tau? = 0.02; Chi? = 17.10, df = 5 (P = 0.004); 1> = 71%
Test for overall effect: Z = 0.64 (P = 0.52)

2.1.3 Controlled studies

Fitzpatrick 1997 29 91 8 51 3.9% 2.03[1.01,4.11] 1997 —
Lai et al. 2011 299 612 21 155 7.0% 3.61[2.40,5.41] 2011 -
Gulpers et al. 2011 135 250 107 155 10.8% 0.78[0.67,0.91] 2011 -

Gulpers et al. 2013 80 134 68 91 10.4% 0.80[0.67,0.96] 2013 |

Subtotal (95% CI) 1087 452 32.1% 1.41[0.72, 2.77] -
Total events 543 204

Heterogeneity: Tau? = 0.43; Chi2 = 79.17, df = 3 (P < 0.00001); I> = 96%
Test for overall effect: Z = 1.00 (P = 0.32)

Total (95% Cl) 6648 7130 100.0% 0.95 [0.80, 1.13] 4
Total events 1932 1967
ity: 2= - Chi2 = = - |2 = 899 4 4 4 L
?etf;ogeneltyiI T?fu g- 2960 27h| . 7180535 df =11 (P < 0.00001); I> = 89% 501 Y] 1 10 100
est for overall effect: Z = 0.57 (P = 0.57) Favours [experimental] Favours [control]

Test for subaroup differences: Chi? = 3.26, df = 2 (P = 0.20). I* = 38.7%
 All studies included in the meta-analysis targeted their intervention at restraint use.

Figure 4. Funnel plot: design study
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DISCUSSION

To our knowledge, this is the first systematic review on de-implementation
strategies for low value nursing procedures. This systematic review identified
both uncontrolled and controlled studies for the reduction of a limited range
of low value nursing procedures, namely physical restraint use, antibiotic and
antipsychotic prescribing, requests for liver function tests and urinary catheter
use. The majority of the controlled and uncontrolled studies with a positive
significant effect used a de-implementation strategy with an educational
component (educational meetings, educational materials, educational outreach
visits, and educational games) and focused their de-implementation strategy at
reducing the use of restraints. An important difference between the controlled
and uncontrolled studies with a positive significant effect is that the majority of
the controlled studied used a multifaceted de-implementation strategy, and the
majority of the positive significant uncontrolled studies used a single faceted de-
implementation strategy. However, the use of educational components cannot
be directly linked to successful de-implementation since both studies with a
positive significant effect and studies without an effect or with a negative effect
included these components. Due to heterogeneity and a lack of same strategies
in the controlled studies no conclusions can be drawn from the meta-analyses
about the effectiveness of de-implementation strategies for low value nursing
procedures.

Despite increasing attention for the de-implementation of low value nursing
procedures, we only found 27 articles that we could include in our systematic
review. However, the number of studies increased within the last decade.
Only one study was found in the nineties, where seven studies were found
from 2000 till 2010, and eighteen studies from 2010 till 2020. This shows the
attention for this important topic, however more variation in the strategies to
be evaluated is needed to get a full picture of effective or non-effective de-
implementation strategies for nurses. Additionally, this study showed from the
high number of excluded studies in which dependent nursing procedures are de-
implemented, i.e. nursing procedures that require an order of another healthcare
professional, that nurses have an important role in the de-implementation
of low value care. Due to differences in responsibilities in different countries
some nursing procedures are in some countries independently and in other
countries dependently performed, for example the use of urinary catheters. As
a consequence, some studies on this kind of topics are included in this review
(as nurses are allowed independently to decide) or excluded (as nurses need
an order for the nursing procedure).
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The results of this systematic review showed some similarities and differences
with previous findings in the literature regarding effective types of de-
implementation strategies. A similarity is that our review showed as in a previous
study of Colla et al’” that most studies used multifaceted strategies including
an educational component. A difference with the study of Colla et al’ is that our
review did not identify successful multifaceted de-implementation strategies
that included a clinical decision support tool and/or performance feedback in
their strategy. This may be the result of different inclusion criteria and focus of the
study. While Colla et al” focused on successful de-implementation strategies
in health services, we only included studies that assessed the effectiveness of
strategies to de-implement low value nursing procedures.

To increase the effectiveness of de-implementation strategies it is recommended
in the literature to use a strategy which is geared at barriers and facilitators that
influence the use of low value care57. However, this review was not able to
support this recommendation since only two studies included in this review
performed a barrier and facilitator assessment before executing their de-
implementation strategy®3®. The other studies did not describe whether they
have based their de-implementation strategy on prior barrier and facilitator
assessment. One study that performed a barrier assessment showed a reduction
of low value nursing care (no statistical testing)® and the other did not show
an effective de-implementation strategy?®. The absence of de-implementation
strategies that are fully connected towards factors influencing the use of
low value nursing procedures could have contributed to ineffective de-
implementation strategies in this review?.

Another way to increase the effectiveness of de-implementation strategies may
be to match de-implementation strategies to the target action (stop, replace,
reduce, restrict the low value nursing procedure) for de-implementation as
different actions are underpinned by different theories, frameworks, and models
for change as proposed by Norton and ChambersY. In this review most studies
aimed to reduce the use of restraints. Theories of habit transformation and
disruption suggest that the most effective way to reduce the use of inappropriate
interventions may be to change the context and environmental cues. However,
studies included in this review that aimed to reduce the use of low value restraints
mostly used educational interventions (including skills training). According to
theories of individual and organizational learning and unlearning strategies, this
better fits with the replacement of low value nursing procedures. Future studies
should reveal whether a better match between de-implementation strategies
and target actions result in more significant reductions.
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This review has several strengths and limitations. The first strength is that we
performed a meta-analysis to assess the effectiveness of the de-implementation
strategies while Colla et al’” only reported whether studies were effective or
not. This may have caused an overestimation of the results of the used de-
implementation strategies in the review of Colla et al’, because the quality of
the uncontrolled studies could be poor as shown in our study. Another strength
is that that the number of ‘missed’ studies is limited because our search strategy
was based on the 43 unique terms referring to the process of de-implementation
found by Niven et al.2° and these terms are also used in implementation studies
such as ‘reduce, stop and avoid'. Implementation studies may have the same
purpose as de-implementation studies. An example of this, is an implementation
study that aims to implement a guideline recommendation that states 'not to
use of bandages for wounds closed by primary intention'. In future research, the
search strategy may be further improved by adding nursing procedures that are
marked as low value nursing procedures in guidelinest412,

A limitation of this review is the quality of the included studies. The uncontrolled
studies had a poor quality, which resulted in an overall low evidence based,
precluding drawing conclusions. In addition, the included studies lacked
measurements of patient reported outcomes. As a result, it was not possible
to determine whether the reduction of low value nursing procedures have
adverse effects on patient outcomes. Furthermore, the included studies did
not report on the adherence to the intended de-implementation strategy. As a
consequence, it was not possible to determine whether the de-implementation
strategy has been executed as planned and the effect can be attributed to
the de-implementation strategy. Therefore, further research should not only
focus on developing and evaluating the effectiveness of de-implementation
strategies, but also to evaluate the process of the de-implementation including
the identification of changes in multi-level barriers and facilitators that should
be the target of the strategies75354. Finally, not all controlled studies could be
included in the meta-analysis due to missing data. Although we contacted the
authors of the two papers with missing data on the change in volume of low
value in nursing, we were not able to obtain the data of two studies due to non-
response of the authors.

128



Effects of de-implementation strategies aimed at reducing low value nursing procedures: a systematic review

CONCLUSIONS

Most controlled and uncontrolled studies with a positive significant effect used
a de-implementation strategy with an educational component (educational
meetings, educational materials, educational outreach visits, and/or educational
games) and focused their de-implementation strategy at reducing the use of
restraints. Unfortunately, no conclusions can be drawn about which strategy is
most effective for reducing low value nursing.

Future studies are needed that assess whether de-implementation strategies
that fully connect their strategy towards influencing factors and match their
strategy to the target action (stop, replace, reduce, restrict the low value nursing
procedure) are more effective for de-implementation. In order to improve future
appraisal of available evidence on de-implementation strategies in nursing we
recommend that future studies should report the results on the change in the
volume of low value nursing procedures more extensively and should perform
a process evaluation.

129



Chapter 5

REFERENCES

10.

11.

12.

13.

14.

15.

16.

130

Shellian B, Levinson W. When More is Not Always Better: Choosing Nursing Interventions
Wisely. Nurs leadersh. 2016;29(4):8-9.

Brownlee S, Chalkidou K, Doust J, Elshaug AG, Glasziou P, Heath |, et al. Evidence for
overuse of medical services around the world. Lancet. 2017,390(10090):156-68.

Miller G, Rhyan C, Beaudin-Seiler B, Hughes-Cromwick P. A Framework for Measuring
Low value Care. Value Health. 2018;21(4):375-9.

Verkerk EW, Huisman-de Waal G, Vermeulen H, Westert GP, Kool RB, van Dulmen SA.
Low value care in nursing: A systematic assessment of clinical practice guidelines. Int
J Nurs Stud. 2018;87:34-9.

Eskes AM, Chaboyer W, Nieuwenhoven P, Vermeulen H. What not to do: Choosing
Wisely in Nursing Care. Int J Nurs Stud. 2019; 101:103420

Committee on the Learning Health Care System in A, Institute of M. In: Smith M,
Saunders R, Stuckhardt L, McGinnis JM, editors. Best Care at Lower Cost: The Path to
Continuously Learning Health Care in America. Washington (DC): National Academies
Press (US). 2013.

Colla CH, Mainor AJ, Hargreaves C, Sequist T, Morden N. Interventions Aimed at
Reducing Use of Low value Health Services: A Systematic Review. Med Care Res Rev.
2017,74(5):507-50.

Levinson W, Born K, Wolfson D. Choosing Wisely Campaigns: A Work in
ProgressEvolution in the Ability of Choosing Wisely Campaigns to Reduce Health Care
OveruseEvolution in the Ability of Choosing Wisely Campaigns to Reduce Health Care
Overuse. JAMA. 2018;319(19):1975-1976.

Mitchell DA, Panchisin T, Seckel MA. Reducing Use of Restraints in Intensive Care Units:
A Quality Improvement Project. Crit Care Nurse. 2018;38(4):e8-€16.

Shamian J, Ellen ME. The role of nurses and nurse leaders on realizing the clinical,
social, and economic return on investment of nursing care. Healthc Manage Forum.
2016;29(3):99-103.

Nursing AAo. Twenty-Five Things Nurses and Patients Should Question [updated July 12,
2018. Available from: https://www.choosingwisely.org/wp-content/uploads/2015/02/
AANursing-Choosing-Wisely-List.pdf.

Association CN. Nine Things Nurses and Patients Should Question. Updated May 2017.
Available from: https://choosingwiselycanada.org/nursing/.

van Bodegom-Vos L, Davidoff F, Marang-van de Mheen PJ. Implementation and de-
implementation: two sides of the same coin? 2017,26(6):.495-501.

Osorio D, Zuriguel-Perez E, Romea-Lecumberri S, Tinena-Amoros M, Martinez-Munoz
M, Barba-Flores A. Selecting and quantifying low value nursing care in clinical practice:
A questionnaire survey. J Clin Nurs. 2019;28(21-22):4053-61.

Bourgault AM, Upvall MJ. De-implementation of tradition-based practices in critical
care: A qualitative study. 2019;25(2).e12723.

van Bodegom-Vos L, Davidoff F, Marang-van de Mheen PJ. Implementation and de-
implementation: two sides of the same coin? BMJ Qual Saf. 2017,26(6).495-501.



Effects of de-implementation strategies aimed at reducing low value nursing procedures: a systematic review

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Norton WE, Chambers DA. Unpacking the complexities of de-implementing
inappropriate health interventions. Implement Sci. 2020;15(1):2.

Goossens A, Bossuyt PMM, de Haan RJ. Physicians and Nurses Focus on Different
Aspects of Guidelines When Deciding Whether to Adopt Them: An Application of
Conjoint Analysis. Med Decis Making. 2008;28(1):138-145.

Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic
reviews and meta-analyses: the PRISMA statement. Int J Surg. 2010;8(5):336-41.

Niven DJ, Mrklas KJ, Holodinsky JK, Straus SE, Hemmelgarn BR, Jeffs LP, et al. Towards
understanding the de-adoption of low value clinical practices: a scoping review. BMC
Med. 2015;13(1):255.

Effective Practice and Organisation of Care (EPOC). EPOC Taxonomy; 2015. Available
from: epoc.cochrane.org/epoc-taxonomy

Cochrane Effective Practice and Organisation of Care (EPOC). Suggested risk of bias
criteria for EPOC reviews. EPOC Resources for review authors. 2017. Available from:
http://epoc.cochrane.org/sites/epoc.cochrane.org/files/public/uploads/Resourcesfor-
authors2017/suggested_risk_of_bias_criteria_for_epoc_reviews.pdf.

Wells G SB, O'Connell D, Peterson J, Welch V, Losos M, Tugwell P. The Newcastle-
Ottawa Scale (NOS) for assessing the quality of nonrandomised studies in meta-
analyses. 2013. Available from: http://www.ohri.ca/programs/clinical_epidemiology/
oxford.asp.

Mantel N, Haenszel W. Statistical Aspects of the Analysis of Data From Retrospective
Studies of Disease. J Natl Cancer Inst. 1059;22(4):719-48.

Higgins JPT, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-
analyses. BMJ. 2003,327(7414):557-560.

Kunz R, Oxman AD. The unpredictability paradox: review of empirical comparisons of
randomised and non-randomised clinical trials. BMJ. 1998;317(7167):1185-90.

Alexaitis |, Broome B. Implementation of a nurse-driven protocol to prevent catheter-
associated urinary tract infections. J Nurs Care Qual. 2014;29(3):245-52.

Amato S, Salter JP, Mion LC. Physical restraint reduction in the acute rehabilitation
setting: a quality improvement study. Rehabil Nurs. 2006;31(6):235-241.

Andersen C, Kolmos A, Andersen K, Sippel V, Stenager E. Applying sensory modulation
to mental health inpatient care to reduce seclusion and restraint: a case control study.
Nord J Psychiatry. 2017,71(7):525-528.

Davis A, Whyte J. A Community Health Nursing Approach to the Problem of Antibiotic
Over-Prescribing. J Com Health Nurse. 2008;25(3):161-74.

Eskandari F, Abdullah KL, Zainal NZ, Wong LP. The effect of educational intervention on
nurses' knowledge, attitude, intention, practice and incidence rate of physical restraint
use. Nurse Educ Pract. 2018;32:52-7.

Hevener S, Rickabaugh B, Marsh T. Using a Decision Wheel to Reduce Use of Restraints
in a Medical-Surgical Intensive Care Unit. Am J Crit Care. 2016;25(6):479-86.

Link TL, Townsend ML, Leung E, Kommu S, Vega RY, Hendrix CC. Reducing Inappropriate
Antibiotic Prescribing for Adults With Acute Bronchitis in an Urgent Care Setting: A
Quality Improvement Initiative. Adv Emerg Nurs J. 2016;38(4):327-335.

131



Chapter 5

34.

35.

36.

37

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

132

McCue RE, Urcuyo L, Lilu Y, Tobias T, Chambers MJ. Reducing restraint use in a public
psychiatric inpatient service. J Behav Health Serv Res. 2004;31(2):217-224.

Sinitsky L, Brierley J. Reducing the number of unnecessary liver function tests requested
on the Paediatric Intensive Care Unit. BMJ Qual Improv Rep. 2017;6(1):u214071-w5561.

Thakker A, Briggs N, Maeda A, Byrne J, Davey JR, Jackson TD. Reducing the rate
of post-surgical urinary tract infections in orthopedic patients. BMJ Open Qual.
2018;7(2).€000177.

Weddle G, Goldman J, Myers A, Newland J. Impact of an Educational Intervention to
Improve Antibiotic Prescribing for Nurse Practitioners in a Pediatric Urgent Care Center.
J Pediatr Health Care. 2016;31(2):184-8.

Desveaux L, Saragosa M, Rogers J, Bevan L, Loshak H, Moser A, et al. Improving the
appropriateness of antipsychotic prescribing in nursing homes: a mixed-methods
process evaluation of an academic detailing intervention. Implement Sci. 2017;12(1):1-14.

Evans LK, Strumpf NE, Allen-Taylor SL, Capezuti E, Maislin G, Jacobsen B. A clinical trial
to reduce restraints in nursing homes. J Am Geriatr Soc. 1997,;45(6).675-681.

Fitzpatrick MAC. Restraint reduction among the hospitalized elderly in intensive care
units: Effects of education and restraint decision guide. 1997.

Gulpers MJ, Bleijlevens MH, Ambergen T, Capezuti E, van Rossum E, Hamers JP. Belt
restraint reduction in nursing homes: effects of a multicomponent intervention program.
J Am Geriatr Soc. 2011;59(11):2029-36.

Gulpers MJ, Bleijlevens MH, Ambergen T, Capezuti E, van Rossum E, Hamers JP.
Reduction of belt restraint use: long-term effects of the EXBELT intervention. J Am
Geriatr Soc. 2013;61(1):107-12.

Huang HT, Chuang YH, Chiang KF. Nurses' physical restraint knowledge, attitudes,
and practices: the effectiveness of an in-service education program. J Nurs Res.
2000:17(4):241-248.

Huizing AR, Hamers JP, Gulpers MJ, Berger MP. Preventing the use of physical restraints
on residents newly admitted to psycho-geriatric nursing home wards: a cluster-
randomized trial. Int J Nurs Stud. 2009;46(4):459-469.

Huizing AR, Hamers JP, Gulpers MJ, Berger MP. A cluster-randomized trial of an
educational intervention to reduce the use of physical restraints with psychogeriatric
nursing home residents. J Am Geriatr Soc. 2009;57(7):1139-1148.

Koczy P, Becker C, Rapp K, Klie T, Beische D, Buchele G, et al. Effectiveness of a
multifactorial intervention to reduce physical restraints in nursing home residents. J
Am Geriatr Soc. 2011;59(2):333-339.

Kopke S, Muhlhauser I, Gerlach A, Haut A, Haastert B, Mohler R, et al. Effect of a
guideline-based multicomponent intervention on use of physical restraints in nursing
homes: a randomized controlled trial. JAMA. 2012;307(20):2177-2184.

Kwok T, Mok F, Chien WT, Tam E. Does access to bed-chair pressure sensors reduce
physical restraint use in the rehabilitative care setting? J Clin Nurs. 2005;15(5):581-587.

Lai CK, Chow SK, Suen LK, Wong IY. The effect of a restraint reduction program on
physical restraint rates in rehabilitation settings in Hong Kong. Rehabil Res Pract.
2011;2011:284604.



Effects of de-implementation strategies aimed at reducing low value nursing procedures: a systematic review

50.

51.

52.

53.

54.

Pellfolk TJ, Gustafson Y, Bucht G, Karlsson S. Effects of a restraint minimization program
on staff knowledge, attitudes, and practice: a cluster randomized trial. J Am Geriatr
Soc. 2010;58(1):62-69.

Testad I, Ballard C, Bronnick K, Aarsland D. The effect of staff training on agitation and
use of restraint in nursing home residents with dementia: a single-blind, randomized
controlled trial. J Clin Psychiatry. 2010;71(1):80-86.

Testad |, Mekki TE, Forland O, Oye C, Tveit EM, Jacobsen F, et al. Modeling and
evaluating evidence-based continuing education program in nursing home dementia
care (MEDCED)--training of care home staff to reduce use of restraint in care home
residents with dementia. A cluster randomized controlled trial. Int J Geriatr Psychiatry.
2016;31(1).24-32.

Oakley A, Strange V, Bonell C, Allen E, Stephenson J, Team RS. Process evaluation
in randomised controlled trials of complex interventions. BMJ. 2006;332(7538):413-6.

Hulscher ME, Laurant MG, Grol RP. Process evaluation on quality improvement
interventions. Qual Saf Health Care. 2003;12(1).40-6.

133



Chapter 5

APPENDIX A: SEARCH STRATEGY

PUBMED

("Deprescriptions'[Mesh] OR Deprescription’ltw] OR De-prescription’ltw] OR
Deprescri‘ltwl OR De-prescri‘ltw] OR (("Health Services Misuse'[Mesh] OR
"‘overuse'[tiab] OR "overusing'[tiab] OR "overused'[tiabl OR "overuses'[tiabl OR
"over use'[tiabl OR "over using'ltiabl OR "over used'[tiabl OR "over uses'[tiabl OR
"over-use'[tiab] OR "over-using'ltiab] OR "over-used'[tiabl OR "over-uses'[tiabl
OR "Inappropriate Prescribing'IMeshl OR ‘“inappropriate prescribing"ltwl
OR "inappropriately prescribed'ltw] OR "inappropriate prescription'ltw] OR
"choosing wisely'[tiabl OR "overtreatment'[tw] OR "overtreatments'ltw] OR
‘overtreating'ltw] OR "overtreated'[tw] OR "overtreats" OR "overdiagnosis'[tw]
OR 'overdiagnosing'ltw] OR "overdiagnoses'ltw] OR ‘overdiagnosed"[tw]
OR "overmedication'ltw] OR "overmedicate'[tw] OR "overmedicating"[tw]
OR ‘"overmedicates'[tw] OR "overmedicated'ltw] OR (("low value care'[til
OR "unnecessary'[til OR "established'[ti] OR "ineffective’ltil OR "practices”
[til OR "care'[til OR "overuse'[ti] OR "procedure’ltil OR "procedures'[til) AND
("reduction’ltil OR "reduce'[til OR "reducing'ltil OR "reduced'[til OR "reduces'[til
OR "disinvestment'[til OR "disinvest'[til OR "disinvesting'[til OR "disinvested"[til
OR 'disinvests'[til OR "de-implementation’ltil OR "de-implement'ltil OR
"de-implements’(til OR "de-implemented'[til OR "de-implementinglti] OR
"abandoning'[ti] OR "abandon’[ti] OR "abandons’[til OR "abandoned'[ti] OR
"abandonment’lti] OR "discontinue’lti] OR "disontinues'[til OR "discontinuing’[ti] OR
"discontinued'[ti] OR "discontinuation’[ti] OR "undiffusion’[ti] OR "undiffuse’[til OR
"undiffuses’[til OR "Undiffused'ltil OR "undiffusing’ltil OR "stop’ltil OR "stoppingltil
OR "stops'[til OR "stopped'[ti] OR "avoid'[ti] OR "avoiding"ltil OR "avoids'[til OR
"avoided"[tiD)) AND ("Practice Patterns, Nurses"[Mesh] OR "Nurses'[Mesh] OR
"nurse’ltwl OR "nurses’ltw] OR "Nursing’'IMeshl OR "nursing"ltw] OR "Nurse's
Role'[MeshD) NOT (newslpt]l OR commentipt] OR editoriallpt] OR congressesiptl)

EMBASE

("Deprescription’/ OR Deprescription.mp OR De-prescription”mp OR Deprescri’.
mp OR De-prescri"mp OR (("overuse"ti,ab OR "overusing"ti,ab OR "overused".
ti,ab OR "overuses'ti,ab OR "over use"ti,ab OR "over using"ti,ab OR "over used".
ti,ab OR "over uses"ti,ab OR "over-use"ti,ab OR "over-using"ti,ab OR "over-used".
ti,ab OR "over-uses"ti,ab OR exp "Inappropriate Prescribing’/ OR "inappropriate
prescribing"mp OR ‘inappropriately prescribed"mp OR ‘inappropriate
prescription"mp OR ‘'choosing wisely"ti,ab OR "overtreatment"mp OR
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‘overtreatments"mp OR "overtreating”"mp OR "overtreated"mp OR "overtreats".
mp OR "overdiagnosis"mp OR "overdiagnosing"mp OR "overdiagnoses"mp
OR "overdiagnosed"mp OR "overmedication"mp OR "overmedicate'mp OR
‘overmedicating"mp OR 'overmedicates"mp OR "overmedicated"mp OR
(("low value care"ti OR "unnecessary"ti OR "established"ti OR "ineffective"ti OR
"practices” .ti OR "care"ti OR "overuse"ti OR "procedure"ti OR "procedures"ti)
AND (‘reduction”ti OR "reduce"ti OR "reducing"ti OR "reduced"ti OR "reduces".
ti OR "disinvestment"ti OR "disinvest"ti OR "disinvesting"ti OR "disinvested".
ti OR "disinvests"ti OR "de-implementation’ti OR "de-implement"ti OR "de-
implements"ti OR "de-implemented"ti OR "de-implementing"ti OR "abandoning".
ti OR "abandon"ti OR "abandons"ti OR "abandoned"ti OR "abandonment"ti
OR "discontinue”ti OR "disontinues"ti OR "discontinuing"ti OR "discontinued".
ti OR "discontinuationti OR "undiffusion™ti OR "undiffuse"ti OR "undiffuses".
ti OR "Undiffused"ti OR "undiffusing"ti OR "stop"ti OR "stopping"ti OR "stops".
ti OR "stopped"ti OR "avoid"ti OR "avoiding"ti OR "avoids"ti OR "avoided".ti)))
AND (exp ""Nurse’/ OR "nurse"ti OR "nurses"ti OR exp ""Nursing’/ OR "nursing".
ti OR ™"nurse attitude’” OR ""Nursing Practice'/)) OR ((""Deprescription’” OR
Deprescription”ti OR De-prescription”ti OR Deprescri‘ti OR De-prescri‘ti OR
(("overuse"ti OR "overusing"ti OR "overused"ti OR "overuses"ti OR "over use"ti OR
"‘over using"ti OR "over used"ti OR "over uses"ti OR "over-use"ti OR "over-using".
ti OR "over-used"ti OR "over-uses"ti OR exp "Inappropriate Prescribing’/ OR
"inappropriate prescribing"ti OR "inappropriately prescribed"ti OR "inappropriate
prescription”ti OR "choosing wisely"ti OR "overtreatment"ti OR "overtreatments".
ti OR "overtreating"ti OR "overtreated"ti OR "overtreats"ti OR "overdiagnosis".
ti OR ‘'overdiagnosing"ti OR ‘"overdiagnoses"ti OR 'overdiagnosed".
ti OR "overmedication"ti OR "overmedicate"ti OR "overmedicating"ti OR
‘overmedicates’ti OR "overmedicated"ti OR (("low value care"ti OR "unnecessary".
ti OR "established"ti OR "ineffective"ti OR "practices” .ti OR "care"ti OR "overuse”.
ti OR "procedure"ti OR "procedures'ti) AND (‘reduction”ti OR "reduce"ti OR
‘reducing"ti OR "reduced"ti OR "reduces"ti OR "disinvestment"ti OR "disinvest".
ti OR "disinvesting"ti OR "disinvested"ti OR "disinvests"ti OR "de-implementation"”.
ti OR "de-implement"ti OR "de-implements"ti OR "de-implemented"ti OR
"de-implementing”ti OR "abandoning"ti OR "abandon"ti OR "abandons"ti OR
"abandoned"ti OR "abandonment"ti OR "discontinue”ti OR "disontinues"ti OR
"discontinuing"ti OR "discontinued"ti OR "discontinuation”ti OR "undiffusion”ti OR
‘undiffuse”ti OR "undiffuses"ti OR "Undiffused"ti OR "undiffusing"ti OR "stop"ti OR
"stopping"ti OR "stops"ti OR "stopped"ti OR "avoid"ti OR "avoiding"ti OR "avoids".
ti OR "avoided"ti)) AND (exp "Nurse’/ OR "nurse"mp OR "nurses"mp OR exp
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"Nursing’” OR "nursing”.mp OR "nurse attitude’/ OR "Nursing Practice’/)) NOT
(conference review or conference abstract OR editorial).pt

Web of Science

(TI=("Deprescriptions” OR Deprescri® OR "De prescri™ OR (("Health Services
Misuse" OR "overuse" OR "overusing" OR "overused' OR "overuses' OR "over
use" OR "over using" OR "over used" OR "over uses" OR "over-use" OR "over-
using” OR "over-used" OR "over-uses" OR ‘'inappropriate prescribing" OR
"inappropriately prescribed" OR "inappropriate prescription” OR "choosing wisely”
OR "overtreatment” OR "overtreatments” OR "overtreating" OR "overtreated” OR
‘overtreats" OR "overdiagnosis' OR "overdiagnosing” OR "overdiagnoses" OR
‘overdiagnosed" OR "overmedication” OR "overmedicate” OR "overmedicating"
OR "overmedicates’ OR "overmedicated” OR (("low value care" OR "unnecessary"
OR "established" OR "ineffective” OR "practices” OR "care" OR "overuse" OR
"procedure"” OR "procedures"’) AND (‘reduction” OR "reduce" OR "reducing” OR
‘reduced" OR "reduces" OR "disinvestment” OR "disinvest” OR "disinvesting" OR
‘disinvested" OR "disinvests" OR "de-implementation” OR "de-implement” OR "de-
implements’ OR "de-implemented” OR "de-implementing” OR "abandoning” OR
"abandon” OR "abandons" OR "abandoned" OR "abandonment’ OR "discontinue”
OR "disontinues" OR "discontinuing” OR "discontinued" OR "discontinuation” OR
‘undiffusion” OR "undiffuse” OR "undiffuses” OR "Undiffused"’ OR "undiffusing” OR
"stop” OR "stopping” OR "stops" OR "stopped" OR "avoid" OR "avoiding" OR "avoids"
OR "avoided"))) AND TS=("Nurses" OR "nurse" OR "nursing"))

Cochrane

(("Deprescriptions” OR Deprescri® OR "De prescri™ OR (("Health Services Misuse'
OR "overuse" OR "overusing" OR "overused" OR "overuses" OR "over use" OR
‘over using" OR "over used" OR "over uses' OR "over-use" OR "over-using" OR
‘over-used" OR "over-uses" OR "inappropriate prescribing” OR "inappropriately
prescribed" OR 'inappropriate prescription" OR "choosing wisely" OR
‘overtreatment” OR "overtreatments" OR "overtreating” OR "overtreated" OR
"overtreats" OR "overdiagnosis" OR "overdiagnosing” OR "overdiagnoses" OR
‘overdiagnosed" OR "overmedication” OR "overmedicate” OR "overmedicating"
OR "overmedicates’ OR "overmedicated” OR (("low value care’ OR "unnecessary"”
OR "established" OR "ineffective" OR "practices" OR "care" OR "overuse" OR
"procedure” OR "procedures"’) AND ("reduction” OR "reduce” OR "reducing” OR
‘reduced" OR "reduces” OR "disinvestment” OR "disinvest" OR "disinvesting” OR
"disinvested” OR "disinvests" OR "de-implementation” OR "de-implement’ OR "de-
implements” OR "de-implemented" OR "de-implementing” OR "abandoning” OR
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‘abandon” OR "abandons" OR "abandoned” OR "abandonment” OR "discontinue”
OR "disontinues" OR "discontinuing” OR "discontinued" OR "discontinuation” OR
‘undiffusion” OR "undiffuse’ OR "undiffuses” OR "Undiffused" OR "undiffusing” OR
"stop” OR "stopping” OR "stops" OR "stopped"” OR "avoid" OR "avoiding" OR "avoids"
OR "avoided"M):ti AND ("Nurses" OR "nurse" OR "nursing"):ti,ab,kw)

Emcare

(("Deprescription’/ OR Deprescription".mp OR De-prescription”mp OR Deprescri”,
mp OR De-prescri"mp OR (("overuse'ti,ab. OR "overusing"ti,ab. OR "overused".
ti,ab. OR "overuses'ti,ab. OR "over use"ti,ab. OR "over using"ti,ab. OR "over used".
ti,ab. OR "over uses'ti,ab. OR "over-use"ti,ab. OR "over-using"ti,ab. OR "over-used".
ti,ab. OR "over-uses"ti,ab. OR exp "Inappropriate Prescribing”/ OR "inappropriate
prescribing"mp OR ‘inappropriately prescribed"mp OR ‘inappropriate
prescription"mp OR ‘'choosing wisely"ti,ab. OR "overtreatment"mp OR
‘overtreatments"mp OR "overtreating"mp OR "overtreated"mp OR "overtreats".
mp OR "overdiagnosis"mp OR "overdiagnosing"mp OR "overdiagnoses"mp
OR "overdiagnosed"mp OR "overmedication"mp OR "overmedicate"mp OR
‘overmedicating"mp OR 'overmedicates"mp OR "overmedicated"mp OR
(("low value care"ti OR "unnecessary"ti OR "established"ti OR "ineffective"ti OR
"practices” .ti OR "care"ti OR "overuse"ti OR "procedure"ti OR "procedures’.ti)
AND ("reduction”ti OR "reduce"ti OR "reducing"ti OR "reduced"ti OR "reduces".
ti OR "disinvestment"ti OR "disinvest"ti OR "disinvesting"ti OR "disinvested".
ti OR "disinvests"ti OR "de-implementationti OR "de-implement"ti OR "de-
implements"ti OR "de-implemented"ti OR "de-implementing”ti OR "abandoning".
ti OR "abandonti OR "abandons"ti OR "abandoned"ti OR "abandonment"ti OR
"discontinue”ti OR "disontinues"ti OR "discontinuing"ti OR "discontinued"ti OR
"discontinuation"ti OR "undiffusion”ti OR "undiffuse"ti OR "undiffuses"ti OR
"Undiffused"ti OR "undiffusing”ti OR "stop"ti OR "stopping"ti OR "stops"ti OR
"stopped”ti OR "avoid"ti OR "avoiding"ti OR "avoids"ti OR "avoided"ti))) AND
(exp "Nurse”” OR "nurse"mp OR "nurses"mp OR exp "Nursing’/ OR "nursing".
mp OR "nurse attitude’/ OR "Nursing Practice’)) NOT (conference review or
conference abstract).pt

PsycINFO

TI("Deprescriptions” OR "depresciption” OR depresci® OR (("overuse” OR "overuse”
OR "overusing" OR "overusing" OR "overused" OR "overused" OR "overuses" OR
‘overuses' OR "over use' OR "over use" OR "over using" OR "over using" OR "over
used"' OR "over used" OR "over uses' OR "over uses'OR "over-use" OR "over-use’
OR "over-using" OR "over-using" OR "over-used" OR "over-used" OR "over-uses'
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OR "over-uses" OR "inappropriate prescribing” OR "inappropriately prescribed"
OR "inappropriate prescription” OR "choosing wisely" OR "choosing wisely" OR
‘overtreatment” OR "overtreatments" OR "overtreating” OR "overtreated" OR
‘overtreats" OR "overdiagnosis" OR "overdiagnosing” OR "overdiagnoses" OR
‘overdiagnosed" OR "overmedication” OR "overmedicate” OR "overmedicating"
OR "overmedicates” OR "overmedicated” OR (( "low value care" OR "unnecessary"
OR "established" OR "ineffective" OR "practices" OR "care" OR "overuse" OR
"procedure” OR "procedures”) AND ( "reduction” OR "reduce" OR "reducing” OR
‘reduced" OR "reduces” OR "disinvestment” OR "disinvest" OR "disinvesting” OR
"disinvested" OR "disinvests" OR "de-implementation” OR "de-implement” OR "de-
implements” OR "de-implemented" OR "de-implementing” OR "abandoning” OR
‘abandon” OR "abandons” OR "abandoned” OR "abandonment” OR "discontinue”
OR "disontinues" OR "discontinuing” OR "discontinued" OR "discontinuation” OR
‘undiffusion” OR "undiffuse” OR "undiffuses” OR "Undiffused" OR "undiffusing" OR
"stop” OR "stopping” OR "stops” OR "stopped" OR "avoid" OR "avoiding" OR "avoids"
OR "avoided"))) AND ("Nurses" OR "Psychiatric Nurses" OR "Public Health Service
Nurses" OR "School Nurses" OR "nurse” OR "nurses” OR "Nursing" OR "nursing”)
OR (TI("Deprescriptions” OR "depresciption” OR depresci” OR (( "overuse" OR
‘overuse" OR "overusing” OR "overusing” OR "overused" OR "overused" OR
"overuses" OR "overuses" OR "over use" OR "over use" OR "over using" OR
‘over using” OR "over used" OR "over used" OR "over uses" OR "over uses'OR
‘over-use" OR "over-use" OR "over-using" OR "over-using" OR "over-used" OR
‘over-used" OR "over-uses" OR "over-uses' OR "inappropriate prescribing" OR
"inappropriately prescribed" OR "inappropriate prescription” OR "choosing wisely”
OR "choosing wisely" OR "overtreatment” OR "overtreatments” OR "overtreating"
OR "overtreated" OR "overtreats" OR "overdiagnosis" OR "overdiagnosing” OR
‘overdiagnoses” OR "overdiagnosed" OR "overmedication” OR "overmedicate”
OR "overmedicating” OR "overmedicates" OR "overmedicated" OR (( "low value
care' OR "unnecessary" OR "established" OR "ineffective’ OR "practices’ OR "care”
OR "overuse" OR "procedure” OR "procedures’) AND ( "reduction” OR "reduce”
OR "reducing” OR "reduced" OR "reduces" OR "disinvestment” OR "disinvest” OR
‘disinvesting" OR "disinvested" OR "disinvests" OR "de-implementation” OR "de-
implement” OR "de-implements’ OR "de-implemented” OR "de-implementing" OR
"abandoning” OR "abandon’ OR "abandons" OR "abandoned" OR "abandonment”
OR "discontinue" OR "disontinues" OR "discontinuing" OR "discontinued" OR
"discontinuation” OR "undiffusion” OR "undiffuse” OR "undiffuses’ OR "Undiffused"
OR "undiffusing” OR "stop" OR "stopping” OR "stops" OR "stopped” OR "avoid" OR
"avoiding” OR "avoids" OR "avoided"))) AND DE("Nurses” OR "Psychiatric Nurses"
OR "Public Health Service Nurses" OR "School Nurses" OR "nurse” OR "nurses" OR
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"Nursing” OR "nursing") OR (TI("Deprescriptions” OR "depresciption” OR depresci’
OR (( "overuse" OR "overuse" OR "overusing” OR "overusing" OR "overused" OR
‘overused” OR "overuses" OR "overuses" OR "over use" OR "over use' OR "over
using" OR "over using" OR "over used" OR "over used" OR "over uses" OR "over
uses'OR "over-use” OR "over-use” OR "over-using" OR "over-using" OR "over-used"
OR "over-used" OR "over-uses" OR "over-uses' OR "inappropriate prescribing" OR
"inappropriately prescribed" OR "inappropriate prescription” OR "choosing wisely"
OR "choosing wisely" OR "overtreatment” OR "overtreatments" OR "overtreating"
OR "overtreated" OR "overtreats" OR "overdiagnosis" OR "overdiagnosing” OR
‘overdiagnoses’ OR "overdiagnosed" OR "overmedication” OR "overmedicate’
OR "overmedicating” OR "overmedicates” OR "overmedicated" OR (( "low value
care" OR "unnecessary" OR "established" OR "ineffective’ OR "practices’ OR "care’
OR "overuse" OR "procedure” OR "procedures’) AND ( "reduction” OR "reduce’
OR "reducing” OR "reduced" OR "reduces" OR "disinvestment” OR "disinvest” OR
"disinvesting” OR "disinvested" OR "disinvests" OR "de-implementation” OR "de-
implement” OR "de-implements” OR "de-implemented” OR "de-implementing” OR
"abandoning” OR "abandon” OR "abandons" OR "abandoned" OR "abandonment”
OR "discontinue” OR "disontinues" OR "discontinuing" OR "discontinued" OR
"discontinuation” OR "undiffusion” OR "undiffuse” OR "undiffuses” OR "Undiffused"
OR "undiffusing” OR "stop" OR "stopping" OR "stops" OR "stopped" OR "avoid" OR
"avoiding” OR "avoids" OR "avoided"))) AND AB(*"Nurses’ OR "Psychiatric Nurses'
OR "Public Health Service Nurses" OR "School Nurses" OR "nurse” OR "nurses’
OR "Nursing" OR "nursing"))

Academic Search Premier

TI("Deprescriptions" OR "depresciption” OR depresci® OR (( "overuse" OR "overuse'
OR "overusing" OR "overusing" OR "overused' OR "overused' OR "overuses" OR
‘overuses' OR "over use" OR "over use" OR "over using" OR "over using" OR "over
used"' OR "over used" OR "over uses' OR "over uses'OR "over-use’ OR "over-use"
OR "over-using" OR "over-using" OR "over-used" OR "over-used" OR "over-uses'
OR "over-uses" OR "inappropriate prescribing” OR "inappropriately prescribed"
OR "inappropriate prescription” OR "choosing wisely" OR "choosing wisely" OR
‘overtreatment” OR "overtreatments" OR "overtreating” OR "overtreated" OR
"overtreats” OR "overdiagnosis" OR "overdiagnosing” OR "overdiagnoses" OR
‘overdiagnosed"’ OR "overmedication” OR "overmedicate” OR "overmedicating"
OR "overmedicates’ OR "overmedicated” OR (( "low value care" OR "unnecessary"
OR "established" OR "ineffective” OR "practices” OR "care" OR "overuse" OR
"procedure’ OR "procedures’) AND ( ‘reduction” OR "reduce’ OR "reducing” OR
"reduced" OR "reduces" OR "disinvestment” OR "disinvest" OR "disinvesting" OR
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‘disinvested" OR "disinvests" OR "de-implementation” OR "de-implement” OR "de-
implements” OR "de-implemented” OR "de-implementing” OR "abandoning” OR
‘abandon” OR "abandons” OR "abandoned” OR "abandonment" OR "discontinue”
OR "disontinues" OR "discontinuing” OR "discontinued" OR "discontinuation” OR
"undiffusion” OR "undiffuse” OR "undiffuses” OR "Undiffused" OR "undiffusing” OR
'stop” OR "stopping” OR "stops" OR "stopped” OR "avoid" OR "avoiding" OR "avoids"
OR "avoided" M) AND ("Nurses" OR "Psychiatric Nurses" OR "Public Health Service
Nurses" OR "School Nurses" OR "nurse” OR "nurses” OR "Nursing" OR "nursing”)
OR (TI("Deprescriptions” OR "depresciption” OR depresci” OR (( "overuse" OR
‘overuse" OR "overusing" OR "overusing" OR "overused" OR "overused" OR
"overuses" OR "overuses" OR "over use" OR "over use" OR "over using" OR
‘over using” OR "over used" OR "over used" OR "over uses" OR "over uses'OR
"over-use" OR "over-use" OR "over-using" OR "over-using" OR "over-used" OR
"over-used" OR "over-uses" OR "over-uses" OR "inappropriate prescribing” OR
"inappropriately prescribed" OR "inappropriate prescription’ OR "choosing wisely”
OR "choosing wisely" OR "overtreatment” OR "overtreatments” OR "overtreating"
OR "overtreated" OR "overtreats" OR "overdiagnosis" OR "overdiagnosing” OR
‘overdiagnoses” OR "overdiagnosed" OR "overmedication” OR "overmedicate”
OR "overmedicating” OR "overmedicates” OR "overmedicated" OR (( "low value
care” OR "unnecessary" OR "established" OR "ineffective” OR "practices’ OR "care’
OR "overuse" OR "procedure” OR "procedures’) AND ( "reduction” OR "reduce”
OR "reducing" OR "reduced" OR "reduces" OR "disinvestment” OR "disinvest” OR
‘disinvesting" OR "disinvested" OR "disinvests" OR "de-implementation” OR "de-
implement” OR "de-implements’ OR "de-implemented” OR "de-implementing’ OR
"abandoning” OR "abandon’ OR "abandons” OR "abandoned” OR "abandonment”
OR "discontinue" OR "disontinues" OR "discontinuing” OR "discontinued" OR
"discontinuation” OR "undiffusion” OR "undiffuse" OR "undiffuses’ OR "Undiffused"
OR "undiffusing” OR "stop" OR "stopping” OR "stops" OR "stopped” OR "avoid" OR
"avoiding" OR "avoids" OR "avoided"))) AND KW/("Nurses" OR "Psychiatric Nurses"
OR "Public Health Service Nurses" OR "School Nurses" OR "nurse” OR "nurses" OR
"Nursing” OR "nursing™) OR (TI("Deprescriptions” OR "depresciption” OR depresci’
OR (( "overuse" OR "overuse" OR "overusing" OR "overusing" OR "overused" OR
‘overused" OR "overuses" OR "overuses" OR "over use" OR "over use" OR "over
using” OR "over using” OR "over used" OR "over used" OR "over uses" OR "over
uses'OR "over-use" OR "over-use" OR "over-using" OR "over-using" OR "over-used"
OR "over-used" OR "over-uses’ OR "over-uses' OR "inappropriate prescribing” OR
"inappropriately prescribed" OR "inappropriate prescription” OR "choosing wisely”
OR "choosing wisely" OR "overtreatment” OR "overtreatments” OR "overtreating"
OR "overtreated" OR "overtreats" OR "overdiagnosis" OR "overdiagnosing” OR
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‘overdiagnoses’ OR "overdiagnosed" OR "overmedication" OR "overmedicate"
OR "overmedicating” OR "overmedicates” OR "overmedicated" OR (( "low value
care" OR "unnecessary" OR "established" OR "ineffective’ OR "practices" OR "care’
OR "overuse" OR "procedure” OR "procedures’) AND ( ‘reduction” OR "reduce’
OR "reducing” OR "reduced" OR "reduces" OR "disinvestment” OR "disinvest” OR
‘disinvesting" OR "disinvested" OR "disinvests" OR "de-implementation” OR "de-
implement” OR "de-implements” OR "de-implemented” OR "de-implementing” OR
"abandoning” OR "abandon” OR "abandons’ OR "abandoned" OR "abandonment”
OR "discontinue” OR "disontinues" OR "discontinuing" OR "discontinued" OR
"discontinuation” OR "undiffusion” OR "undiffuse” OR "undiffuses’ OR "Undiffused"
OR "undiffusing” OR "stop" OR "stopping” OR "stops" OR "stopped" OR "avoid" OR
"avoiding” OR "avoids" OR "avoided"))) AND AB(*"Nurses’ OR "Psychiatric Nurses'
OR "Public Health Service Nurses" OR "School Nurses" OR "nurse” OR "nurses’
OR "Nursing" OR "nursing")

CINAHL

TI("Deprescriptions" OR "depresciption” OR depresci® OR (( "overuse" OR "overuse'
OR "overusing" OR "overusing" OR "overused' OR "overused' OR "overuses" OR
‘overuses' OR "over use" OR "over use" OR "over using" OR "over using” OR "over
used"' OR "over used" OR "over uses' OR "over uses'OR "over-use" OR "over-use’
OR "over-using" OR "over-using" OR "over-used" OR "over-used" OR "over-uses'
OR "over-uses" OR "inappropriate prescribing” OR "inappropriately prescribed"
OR "inappropriate prescription" OR "choosing wisely" OR "choosing wisely" OR
‘overtreatment” OR "overtreatments" OR "overtreating” OR "overtreated" OR
"overtreats” OR "overdiagnosis" OR "overdiagnosing” OR "overdiagnoses" OR
‘overdiagnosed"’ OR "overmedication” OR "overmedicate” OR "overmedicating"
OR "overmedicates’ OR "overmedicated” OR (("low value care" OR "unnecessary"
OR "established" OR "ineffective" OR "practices” OR "care" OR "overuse" OR
"procedure” OR "procedures’) AND (‘reduction” OR ‘"reduce’ OR "reducing” OR
"reduced" OR "reduces" OR "disinvestment” OR "disinvest" OR "disinvesting" OR
"disinvested" OR "disinvests" OR "de-implementation” OR "de-implement’ OR "de-
implements' OR "de-implemented” OR "de-implementing” OR "abandoning” OR
"abandon” OR "abandons" OR "abandoned" OR "abandonment” OR "discontinue’
OR "disontinues" OR "discontinuing” OR "discontinued" OR "discontinuation” OR
‘undiffusion” OR "undiffuse” OR "undiffuses" OR "Undiffused" OR "undiffusing” OR
"stop” OR "stopping” OR "stops” OR "stopped” OR "avoid" OR "avoiding” OR "avoids'
OR "avoided")) AND ("Nurses" OR "Psychiatric Nurses" OR "Public Health Service
Nurses" OR "School Nurses" OR "nurse’ OR "nurses’ OR "Nursing” OR "nursing"))
OR (TI("Deprescriptions” OR "depresciption” OR depresci” OR (( "overuse” OR
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‘overuse" OR "overusing" OR "overusing" OR "overused" OR "overused" OR
"overuses" OR "overuses" OR "over use" OR "over use" OR "over using" OR
‘over using" OR "over used" OR "over used" OR "over uses" OR "over uses'OR
‘over-use" OR "over-use" OR "over-using" OR "over-using" OR "over-used" OR
"over-used" OR "over-uses" OR "over-uses" OR "inappropriate prescribing” OR
"inappropriately prescribed" OR “inappropriate prescription” OR "choosing wisely"
OR "choosing wisely" OR "overtreatment” OR "overtreatments” OR "overtreating"
OR "overtreated" OR "overtreats" OR "overdiagnosis" OR "overdiagnosing” OR
‘overdiagnoses” OR "overdiagnosed" OR "overmedication” OR "overmedicate”
OR "overmedicating” OR "overmedicates” OR "overmedicated” OR (("low value
care" OR "unnecessary" OR "established" OR "ineffective” OR "practices’ OR "care’
OR "overuse" OR "procedure” OR "procedures’) AND (‘reduction” OR "reduce’
OR "reducing" OR "reduced" OR "reduces" OR "disinvestment” OR "disinvest” OR
"disinvesting” OR "disinvested" OR "disinvests" OR "de-implementation” OR "de-
implement” OR "de-implements’ OR "de-implemented” OR "de-implementing" OR
"abandoning” OR "abandon’ OR "abandons” OR "abandoned” OR "abandonment”
OR "discontinue" OR "disontinues" OR "discontinuing” OR "discontinued" OR
"discontinuation” OR "undiffusion” OR "undiffuse’ OR "undiffuses” OR "Undiffused"
OR "undiffusing” OR "stop" OR "stopping” OR "stops" OR "stopped” OR "avoid" OR
"avoiding” OR "avoids" OR "avoided"))) AND DE("Nurses" OR "Psychiatric Nurses"
OR "Public Health Service Nurses" OR "School Nurses" OR "nurse” OR "nurses’ OR
"Nursing” OR "nursing”)) OR (TI("Deprescriptions” OR "depresciption” OR depresci’
OR (( "overuse" OR "overuse" OR "overusing" OR "overusing" OR "overused" OR
‘overused" OR "overuses" OR "overuses" OR "over use" OR "over use" OR "over
using” OR "over using” OR "over used” OR "over used" OR "over uses" OR "over
uses'OR "over-use" OR "over-use"' OR "over-using" OR "over-using" OR "over-used"
OR "over-used" OR "over-uses" OR "over-uses' OR "inappropriate prescribing” OR
"inappropriately prescribed’ OR "inappropriate prescription” OR "choosing wisely”
OR "choosing wisely" OR "overtreatment’ OR "overtreatments"' OR "overtreating"
OR "overtreated" OR "overtreats” OR "overdiagnosis" OR "overdiagnosing” OR
"‘overdiagnoses’ OR "overdiagnosed' OR "overmedication” OR "overmedicate"
OR "overmedicating" OR "overmedicates” OR "overmedicated" OR (("low value
care' OR "unnecessary" OR "established" OR "ineffective’ OR "practices’ OR "care”
OR "overuse" OR "procedure" OR "procedures") AND ( "reduction” OR "reduce”
OR "reducing” OR "reduced" OR "reduces" OR "disinvestment" OR "disinvest" OR
"disinvesting” OR "disinvested” OR "disinvests" OR "de-implementation” OR "de-
implement” OR "de-implements’ OR "de-implemented” OR "de-implementing’ OR
‘abandoning” OR "abandon’ OR "abandons”’ OR "abandoned” OR "abandonment”
OR 'discontinue” OR 'disontinues" OR "discontinuing" OR "discontinued" OR
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"discontinuation” OR "undiffusion” OR "undiffuse’ OR "undiffuses" OR "Undiffused"
OR "undiffusing” OR "stop" OR "stopping” OR "stops" OR "stopped” OR "avoid" OR
"avoiding” OR "avoids" OR "avoided"))) AND AB(*"Nurses’ OR "Psychiatric Nurses'
OR "Public Health Service Nurses" OR "School Nurses" OR "nurse" OR "nurses"
OR "Nursing" OR "nursing"))

Google Scholar

Deprescriptions|"Health Services Misuse'|"overuse'|'inappropriate
prescribing” "choosing wisely'|'overtreatment'|*overdiagnosis’|
"overmedication"Nurse'|'nurse’|"nursing’

Deprescriptions|"Health Services Misuse'|"overuse’|"inappropriate
prescribing” “choosing wisely'|"overtreatment’|"overdiagnosis’|
"overmedication™ Nurse'|'nurse’|"nursing”

"low value care'|'unnecessary'|"established’|'ineffective’|'overuse’|"proce-
dure'|"procedures’ "de-implementation’|'de-implement’|
"de-implements’|'de-implemented’|'de-implementing’|"abandon’|'discontinue”
"Nurse'|'nurse’|"nursing
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ABSTRACT

Objectives

Research specifically addressing implementation strategies regarding nursing
guidelines is limited. The objective of this review was to provide an overview
of strategies used to implement nursing guidelines in all nursing fields, as well
as the effects of these strategies on patient-related nursing outcomes and
guideline adherence. Ideally, the findings would help guideline developers,
healthcare professionals and organizations to implement nursing guidelines
in practice.

Design
Systematic review. PROSPERO registration number: CRD42018104615.

Data sources

We searched the Embase, Medline, PsycINFO, Web of Science, Cochrane,
CINAHL and Google Scholar databases until August 2019 as well as the
reference lists of relevant articles.

Review methods

Studies were included that described quantitative data on the effect of
implementation strategies and implementation outcomes of any type of a
nursing guideline in any setting. No language or date of publication restriction
was used. The Cochrane Effective Practice and Organisation of Care taxonomy
was used to categorize the implementation strategies. Studies were classified
as effective if a significant change in either patient-related nursing outcomes or
guideline adherence was described. Strength of the evidence was evaluated
using the ‘Cochrane risk of bias tool' for controlled studies, and the ‘Newcastle-
Ottawa Quality Assessment form' for cohort studies.

Results

A total of 54 articles regarding 53 different guideline implementation studies
were included. Fifteen were (cluster) Randomized Controlled Trials or controlled
before-after studies and 38 studies had a before-after design. The topics of the
implemented guidelines were diverse, mostly concerning skin care (n=9) and
infection prevention (n=7). Studies were predominantly performed in hospitals
(n=34) and nursing homes (n=11). Thirty studies showed a positive significant
effect in either patient-related nursing outcomes or guideline adherence (68%,
n=36). The median number of implementation strategies used was 6 (IQR
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4-8) per study. Educational strategies were used in nearly all studies (98.1%,
n=52), followed by deployment of local opinion leaders (54.7%, n=29) and audit
and feedback (41.5%, n=22). Twenty-three (43.4%) studies performed a barrier
assessment, nineteen used tailored strategies.

Conclusions

A wide variety of implementation strategies are used to implement nursing
guidelines. Not one single strategy, or combination of strategies, can be linked
directly to successful implementation of nursing guidelines. Overall, thirty-six
studies (68%) reported a positive significant effect of the implementation of
guidelines on patient-related nursing outcomes or guideline adherence. Future
studies should use a standardized reporting checklist to ensure a detailed
description of the used implementation strategies to increase reproducibility
and understanding of outcomes.
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INTRODUCTION

Nurses are increasingly expected to provide evidence-based care intended
to enhance quality of care!. Therefore, an increasing number of nursing
guidelines are being published. A guideline in general contains evidence-
based recommendations for healthcare providers, policy makers, and patients
about health interventions intended to optimize patient care. Guidelines
are published with the aim of reducing unwarranted variation in healthcare
delivery?4. Still, healthcare providers' adherence to guideline recommendations
has proven suboptimals-®. Publishing or disseminating a guideline alone will
not ensure adequate use of a guideline in practice. An essential second step
is to apply strategies to effectively implement the guideline®. Using a theory,
model or framework, is expected to increase the probability of success of
the implementation®. This also holds for performing a barrier assessment
and tailoring strategies®, which are often elements in theories, models or
frameworks.

As nursing and medical care, as well as the associated guidelines, differ in
nature, other strategies may be needed to anchor nursing guidelines in practice.
Previous reviews about nursing guideline implementation considered studies
addressing a single implementation strategy, such as education® or facilitations,
or a specific setting, such as nursing homes4. More and more implementation
studies in the field of nursing are being conducted?. However, to the best of our
knowledge, the implementation strategies of nursing guidelines, independent of
type or setting, have not been systematically reviewed to this date. A systematic
review could provide insights useful in all areas of nursing.

The objective of this review was to provide an overview of strategies used
to implement nursing guidelines in all nursing fields, as well as the effects of
these strategies on patient-related nursing outcomes and guideline adherence.
Ideally, the findings would help guideline developers, healthcare professionals
and organizations in implementing nursing guidelines in practice.

METHODS

Design

This systematic review was conducted according to the Preferred Reporting
ltems for Systematic Reviews and Meta-Analysis (PRISMA) guidelines®;
the research protocol was registered on PROSPERO (registration number:
CRD42018104615).
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Search

Relevant studies were searched in the Embase, Medline, PsycINFO, Web of
Science, Cochrane, CINAHL and Google Scholar databases until August 2019.
Various search terms were purposefully selected to cover all nursing fields and
implementation synonyms. A biomedical information specialist of the medical
library of the Erasmus MC - University Medical Centre Rotterdam guided the
search. The full search strategy is presented in Supplement 1. Search strategy.
The titles and abstracts of all search results were screened on relevance by DS
and El independently, according to specified eligibility criteria, using Endnote®v.
Next, the full texts of possibly relevant articles were checked for inclusion by DS.
Consensus on final inclusion was achieved by discussion (DS, ED. After the initial
search, a reference and citation check were performed for all relevant studies
(by DS, EI. To ensure having a complete overview of all published studies,
several previously published systematic reviews were screened for relevant
included studies*>*418,

Eligibility criteria

The scope of the review was limited to studies that considered the implementation
of a nursing guideline, defined as recommendations about health interventions
mainly provided by nurses (>50%), intended to optimize patient care and based
on either national or international guidelines. The following inclusion criteria were
applied: 1) studies had to describe the implementation strategies and outcomes
of the implementation of the nursing guideline; 2) studies had to measure either
the effects of the implemented nursing guideline on patient-related nursing
outcomes (e.g. pain, falls, pressure ulcers), or adherence to the guideline by the
healthcare professionals measured by observation or documentation; 3) studies
had to include a reference group (e.g., with and without guideline). Case studies
of individual patients, letters and editorials were not eligible. To optimize the
objectivity of the included study results, we excluded studies with only survey
outcomes. We excluded bundle implementation studies because of their
protocol-like characteristics. No search limitations were imposed on language.

Outcome measures

The primary outcomes were; 1) impact on patient-related nursing outcomes,
and 2) adherence to the guideline. Studies were classified with a positive effect
when a statistically significant improvement in patient-related nursing outcomes
and/or adherence was reported.

The secondary outcomes were the number and types of implementation
strategies per study. The different strategies used were categorized according
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to the Cochrane Effective Practice and Organisation of Care taxonomy?®°. The
Effective Practice and Organisation of Care taxonomy includes four domains
of interventions: Implementation strategies, Delivery arrangements, Financial
arrangements and Governance arrangements.

Data extraction

Relevant information from the included articles was extracted in a data
abstraction form. This form was piloted for the first five studies and finalized
after discussion (DS, TR, EI). Data included country of origin, setting, type of
guideline, participants, implementation strategies, barrier assessment, use
of implementation theory or framework, and outcomes. Depending on the
measurements performed in the included studies, both or either of the primary
outcomes (i.e. patient-related nursing outcomes or adherence to the guideline)
were collected. All data abstraction forms were initially completed by DS and
checked by either TR or El. Differences were discussed when necessary.

Risk of bias assessment

The risk of bias of the included studies was assessed with two tools. The
Cochrane risk of bias tool was used for the controlled studies®. This tool
consists of nine items, of which each is scored high, low or unclear risk of bias.
The ‘Newcastle-Ottawa Quality Assessment form for Cohort studies’ was used
for cohort before-after studies?. The Newcastle-Ottawa Quality Assessment
consists of three parts; selection, comparison and outcome. For each part a
number of stars can be assigned, resulting in an overall score (good, fair or
poor). Both risk of bias tools were included in the data abstraction form, initially
completed by DS and checked by either TR or El. Discrepancies were resolved
by discussion.

The Newcastle-Ottawa Quality Assessment form for Cohort Studies contains
a question on whether the follow-up was long enough for the outcome to
appear?. In line with recommendations of the World Health Organisation (WHO)
on implementation research, we took it that a period of at least of 3 months,
for baseline and after measurement each, was sufficient®. After discussion DS,
TR, and El jointly decided that a three-month period was sufficient. Regarding
the before-after studies, a follow-up period less than three months therefore
resulted in poor scores on the outcome part of the Newcastle-Ottawa Quality
Assessment form for Cohort Studies. The Cochrane tool does not contain such
a parameter.
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Analysis and synthesis

Meta-analysis was precluded due to heterogeneity across studies. This heterogeneity
concerned differences in guidelines, implementation strategies, outcome measures,
timing of follow-up measurements, and the level of detail of the used strategies.
Instead we provided a descriptive and narrative synthesis of the primary outcomes
guideline adherence and patient-related nursing outcomes of the individual
implementation studies. We provided a summary table with all crucial elements
of the implementation processes (duration, used implementation strategies, barrier
assessment, use of implementation framework, used implementation outcomes
Supplement 2. The number of implementation strategies were categorized into
the four EPOC categories (Delivery, Financial, Government and Implementation
strategies). The total number of implementation strategies that were used in
the implementation studies were summarized as median with IQR. The median
number of used implementation strategies was provided for all studies, per
EPOC category (Delivery, Financial, Government and Implementation strategies),
for the studies that presented a positive significant change on one or more of
their primary outcomes, and for the studies who reported no significant change.

Further, the relative change percentage was calculated for the studies providing
patient-related nursing outcomes. Calculating a relative change of guideline
adherence before the (re)implementation of a guideline is expected to be of
low value, because the adherence rate to a not yet implemented guideline
will always be low at baseline. Moreover, not all studies measured adherence
at baseline. Therefore, we chose not to calculate the relative change of our
other primary outcome ‘adherence’. For the before-after studies, the relative
change was computed by dividing the absolute outcome by the baseline level,
preferably for the primary outcome of that individual study. However, in some
studies the patient-related nursing outcome was a secondary outcome. For
controlled studies, we first computed the relative change separately for the
intervention group and the control group. Subsequently, the calculated relative
change percentage in the intervention group was divided by the calculated
relative change in the control group?. Supplement 3. Calculations of relative
change percentage for the patient-related nursing outcomes provide an example
of how the relative changes were calculated for both study groups. Of note is that
the relative change for the before-after studies could have been overestimated
due to the lack of a control group.

The association between the relative change and the total number of EPOC
strategies used in the included studies was visualized in a scatterplot, for the
controlled studies and the before-after studies separately. The difference
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between the median relative change for studies using only strategies from the
EPOC category Implementation strategies or using a combination of strategies
from different EPOC categories was assessed using the Mann-Whitney U test.
For comparable groups of similar guidelines with similar outcomes (at least 3
studies), the median relative change was assessed and related to the use of
EPOC category implementation strategies alone or to the use of a combination
of strategies from different EPOC categories.

RESULTS

Study selection

The initial search strategy and the cross-reference check yielded a total of 17,058
records. After 8539 duplicates were removed, 8519 abstracts were assessed for
eligibility. Two-hundred-and-five full-text records remained and were assessed
for eligibility, after which eventually 54 records, regarding 53 unique studies,
were included for the synthesis' (Figure 1 Flow diagram for identification, screening
and eligibility according to the Preferred Reporting ltems for Systematic Reviews
and Meta-Analyses protocol).

152



Implementation strategies used to implement nursing guidelines in daily practice: A Systematic Review

Figure 1. Flow diagram for identification, screening and eligibility according to the Preferred
Reporting ltems for Systematic Reviews and Meta-Analyses protocol®.
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Study characteristics

Study design, setting and guideline topic

The 54 papers described 53 unique implementation studies on 21 guideline
topics. Fifteen had a controlled before-after, randomized controlled trial or
cluster randomized controlled trial design; 38 studies (71.7%) had a before-
after design. Most studies were conducted in western countries (USA n-10,
Netherlands n=9, Australia n=8). Half of the studies were performed in a single
centre (n=27, 50.9%). Most of the guidelines regarded skin care (n=9) and infection
prevention (n=7). Two studies addressed the implementation of a combination
of several guidelines, respectively six?4 and three?2¢. The most studied setting
was a hospital (n=34, 64.2%), followed by a nursing home (n=11), general practice
(n=5), home care (n=2), and inpatient rehabilitation centre (n=1). Table 1. Study
characteristics broken down by guideline topic shows the study characteristics
of the included studies, Supplement 2. Description of included studies provides
a more detailed description of the included studies.
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Participants

Twenty-seven studies provided no description of the targeted professionals
other than 'nurses'. In some studies, nurse aids, student nurses or nurse
practitioners were (part of) the target group, few studies targeted multiple
professionals (physicians, physical therapists, etc.). The median number of
involved caregivers per study (n=27) was 118 (IQR 34-238); twenty-six studies
did not provide the number of involved caregivers.

Sixteen studies did not describe any details of the targeted patients; the other
studies described basic characteristics regarding age and gender. Several
studies described baseline characteristics related to the guideline of interest.
Regarding 35 of all included studies, the median sample size of included
patients was 373 (IQR 140-1577); seventeen studies did not report the sample
size. Also shown in Supplement 2.

Risk of bias assessment

Nine controlled studies scored low risk of bias on most items (seven or more
out of the nine items), as shown in Supplement 4. Cochrane risk of bias for
controlled studies. The remaining six studies scored unclear or high risk of bias
on three or more out of nine items. Thirty-two of the 38 before-after studies
scored poor, assessed with the Newcastle-Ottawa Quality Assessment form
for Cohort Studies (Supplement 5). Thirty of these 32 studies scored poor on the
comparability part. These studies did not control for age, sex, or other factors,
or did not correct for confounding when comparing the before and after groups.
Four before-after studies were assessed as good; two as fair.

Implementation outcomes

All studies used a variety of implementation strategies, which were rarely
comparable and with variable outcomes. The duration of the measurements, the
intensity and the degree of details of the used strategies varied across studies.
Twenty-one studies measured both patient-related nursing outcomes and
guideline adherence. Eleven of these studies found a significant improvement on
both outcomes. Overall, thirty-six studies (68%) measured a significant positive
change on either patient-related nursing outcome measure(s) or guideline
adherence.

Patient-related nursing outcomes

Patient-related nursing outcomes were measured in 30 studies. Twenty-one
(70%) measured a significant positive change, seven measured no change,
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and two studies did not perform statistical tests. All studies reported findings
indicating a positive change or no change. However, one study#* reported a
significant negative effect on one of the patient-related nursing outcome
measures that were addressed. Torma et al.4* compared two implementation
strategies (external facilitation and education outreach visits) in order to
introduce nutritional guidelines. Besides no differences in nutritional parameters
after 18 months, they found significant deteriorations for functional and cognitive
status, as well as for the EQ-5D index (quality of life questionnaire), (p<0.05) in
the intervention group that received educational outreach visits.

Ten of the controlled studies (n=15) measured patient-related nursing outcomes.
Six found a significant positive effect; four found no effect. Twenty-two of the
before-after studies (n=37) measured patient-related nursing outcomes. Thirteen
found a significant positive effect, seven found no significant effect (n=7), and
two performed no statistical tests (n=2). When comparing the controlled and
before-after studies, we found no significant difference between these groups
on reported significant change in patient-related nursing outcomes (p20.05).

Relative change percentage on the patient-related nursing
outcomes

All relative changes are shown in Supplement 6 and Supplement 7. The median
relative change measuring patient-related nursing outcomes was 2.7% (IQR 1.0-
40.6) for the controlled studies (n=10), and 22.1% (IQR 8.7-81.4) for the before-after
studies (n=19). This differed significantly between the controlled and before-after
groups (p=0.009).

The scatterplots for the controlled (Figure 2) and before-after (Figure 3) studies
show that there was no association between the total number of used strategies
and the relative change on the patient-related nursing outcomes. For the
controlled studies the slope suggests that using more strategies, will result in
a lower relative change. However, the sample is too small to conclude this (n=10).

The median relative change for studies that used strategies from the EPOC
category implementation strategies alone was 13.8% (IQR 3.6-81.9). For the
studies that used a combination of strategies from the EPOC categories the
median was 20.1% (IQR 3.2-67.3), however this was not statistically different
(p=0.95).
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Figure 2. Scatterplot relating the total number of EPOC implementation strategies used to
the relative change percentage in patient-related nursing outcomes for the controlled studies
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Figure 3. Scatterplot relating the total number of EPOC implementation strategies used to the
relative change percentage in patient-related nursing outcomes for the before-after studies
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We created three groups of studies with comparable patient-related nursing
outcomes regarding comparable nursing guidelines. One group consisted of five
studies®®7+74 regarding pressure ulcers. The median relative change percentage for
these studies was 27.8 (IQR 11.1-58.3). The outcomes were comparable between these
studies, but not exactly derived in the same way. For example, Koh et al’3 reported
that they measured the incidence of pressure ulcers on the heel only. The other four
studies provided no details about the location of pressure ulcers. The second group
consisted of four studies“4 regarding nutritional intake. The median relative change
percentage for these studies was 3.3 (IQR 0.9-11.0). The third group consisted of three
studies**- regarding oral care, with a median relative change percentage of 3.3.

Guideline adherence

Guideline adherence was measured in 44 studies, of which 26 (59,1%) showed a
significant improvement, fourteen measured no change, and four did not perform
statistical tests. Due to the heterogeneity in measuring adherence across all studies,
we cannot draw an overall conclusion on the change in adherence rates. For
example, several studies measured adherence rates regarding pain management
(assessment and/or treatment). Kingsnorth et al.?¢ found a significant and clinically
relevant improvement in the documentation of pain scores, from 9% adherence rate
at baseline to 100% adherence rate two years later. Dulko et al.%3 showed an increase
in adherence rate for initial comprehensive pain assessment from 1% to 43% (p = 0.008).

Twelve of the controlled studies (n=15) measured adherence. In six studies a significant
positive effect on adherence was found (n=6); six found no effect (n=6). Thirty-two
of the before-after studies (n=32) measured adherence. Twenty studies found a
significant positive effect on adherence (n=20), eight found no effect (n=8), and four
performed no statistical tests (n=4). When comparing the controlled and before-
after studies, we found no significant difference between these groups on effect on
adherence (Pearson Chi-Square 0.564, p>0.05).

Implementation strategies

Description of the details of the implementation strategies varied widely between
studies. Some provided a detailed process description, others just mentioned the
type of strategy (e.g., audit and feedback).

Table 2 provides an overview of applied strategies categorized according to the
Cochrane Effective Practice and Organisation of Care taxonomy and Supplement
2. provides a detailed description of the implementation strategies. Each study
used more than one strategy, with a median of 6 (IQR 4-8). Apart from one study®,
studies applied at least one educational strategy; e.g.. educational material (n=38,
717%), meeting (n=43, 81.1%), outreach (n=10, 18.9%) or inter-professional education
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(n=14,26.4%). Next to educational strategies, the use of local opinion leaders (n=29,
54.7%), and audit and feedback (n=22, 41.5%) were regularly applied. Only one studly,
Rosen et al7# described a governance arrangement, in this case; formal reprimands
and subject to termination in case of failing to complete training.

For all studies, the median number of used strategies was 6 (IQR 4-8), with a median
of o for the EPOC category delivery (IQR 0-1), and 0 for the EPOC category financial
(IQR 0-0), and o for the EPOC category government arrangements (IQR 0-0), and a
median of 6 (IQR 4-7) for the EPOC category implementation strategies. The median
number of strategies in studies measuring patient-related nursing outcomes was
7.0 (IQR 5-8, n=21) for studies which reported a significant improvement, and was
6.0 (IQR 4.5-8.5, n=9) for studies which reported no change. The median number
of strategies in studies measuring adherence was 6.0 (IQR 4.8-8, n=26) for studies
that reported a significant improvement, and was 6.0 (IQR 4-7, n-18) for studies that
reported no change.

Most studies did not apply strategies in the control group, or did not provide a
description of usual care. Eight studies3”-4048496172 gpplied strategies in the control
group, in most cases printed study material or availability of products e.g. providing
pH-strips.

Effects of implementation strategies

Fifteen cluster randomized controlled trials studied the effects of specific
implementation strategies. The individual strategies and the combinations of
strategies applied in these trials varied?>263t3236-39.41.47-4952556172

For example, two cluster randomized controlled trials, by De Visschere et al.#7, and
van der Putten et al’®, described a supervised implementation strategy for an oral
hygiene guideline. Both found a decrease of denture plaque after a 6-month follow-
up (respectively; p<0.01 and p<0.0001). Other randomized controlled trials did not
use a supervised implementation strategy, which limited the ability to conclude
effectiveness of this specific implementation strategy.

Lozano et al.* created three groups to implement an asthma treatment guideline. One
group received a peer leader intervention, one received a planned care intervention,
and one served as a control group, receiving care as usual. They only found an
effect on patient-related nursing outcomes in the planned care intervention group;
i.e, a decrease in asthma symptom days per year compared to usual care (p=0.02).
We could not compare these outcomes with those of another cluster randomized
controlled trial, because no similar implementation strategies were used in other
randomized controlled trials.

164



Implementation strategies used to implement nursing guidelines in daily practice: A Systematic Review

Table 2. Applied strategies per study categorized with the Cochrane Effective Practice and Organisation of Care taxonomy, reported effect on adherence

and patient related nursing outcomes.

Effect

Implementation strategies!

Year

Author

Patient-related nursing
outcomes

Adherence

Total number of EPOC
implementation strategies

Governance Arrangements
Financial Arrangements
Delivery Arrangements
Tailored

Routine PROMS

Reminders

Patient mediated intervention
Managerial supervision
Local Opinion leaders
Local Consensus Process
Inter-professional Education
Educational outreach
Educational meetings
Educational materials
Communities of practice
Monitoring

Clinical incident reporting
Audit and Feedback

Organisational Change

(Cluster) Randomized Controlled

Trials

2019

Abraham

NC
NC
NC

NC
NC
NC

1da
1a

Updated version

Concise version

Control

2013

Beeckman

11

2¥Y,

Intervention (Intrinsic-motivation
oriented strategies)

Control

NC

NC

2006

Cheater

NC

NC
NC
NC
NC

Audit and feedback (AF)

NC
NC
NC

Educational outreach (EO)

AF + EO
Control

2012

De Visschere

1a

Intervention (supervised

implementation)
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Barrier assessment

A barrier assessment was performed in twenty-three (43%) studies. 'Nineteen
studies explicitly used the outcomes of the barrier assessment to select tailored
implementation strategies. Lack of knowledge was the most common found
barrier, described by eleven studies (48%). Other barriers were accessibility
of products (6%), time limitations (4%), and lack of leadership/motivation
(4%). There was no difference in studies who described a positive significant
effect on patient-related nursing outcomes or guideline adherence between
studies that did or did not perform a barrier assessment. From the studies
which measured patient-related nursing outcomes, eleven studies performed
a barrier assessment, of which seven reported a positive significant effect on
patient-related nursing outcomes, and four did not report a change (Pearson
Chi-Square 0.335, df 1, p=0.56). From the studies which measured adherence,
nineteen studies performed a barrier assessment, of which twelve showed a
positive significant effect on adherence (Pearson Chi-Square 0.229, df 1, p=0.63).

Use of Implementation theory, models or frameworks

Seventeen (31%) studies used a theory, model or framework. The Johanna
Briggs Institute Getting Research in to Practice model was used in six studies,
the Implementation Model of Change by Grol and Wensing in four, and the
Promoting Action on Research Implementation in Health Services in two.
The Normalisation Process Theory, Knowledge to action model, Theory of
Change, AIM model, and Awareness Desire Knowledge Ability Reinforcement
(ADKAR) Change management model were used once. Nine of the studies
which measured patient-related nursing outcomes used a theory, model or
framework, of which six reported a positive significant effect on patient-related
nursing outcomes (Pearson Chi-Square 0.68, p=0.79). Sixteen of the studies
which measured adherence used a theory, model or framework, of which eight
reported a positive significant effect on adherence (Pearson Chi-Square 0. 860,

p=0.35).

Study duration

The duration of the implementation studies varied widely, from a few weeks up
to several years. Some studies used point prevalence measures, others used
continuous data. Several studies did not describe the duration and/or interval of
the measurements performed. Seventeen studies did not mention the duration
of the baseline measurements, twenty-four the implementation phase, and
eleven the post-implementation phase.
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Overall, among the studies providing the respective information, baseline
measurements were collected over a median period of three months (IQR 1-6),
and the implementation phase lasted a median of three months (IQR 2-9.5). The
post-implementation phase had a median duration of 3.5 months (IQR 1.75-6.0).
Fourteen studies performed a second post-implementation measurement, with
a median duration of 6 months (IQR 3.8-12.8). One study performed a third post-
implementation measurement lasting 16 months.

DISCUSSION

To our knowledge, this is the first systematic review on the effects of implementation
of nursing guidelines in all fields of practice and the used implementation strategies.
The broad view across the field of implementation science regarding nursing
guidelines identified a diverse range of implementation strategies, combinations
of different strategies, guidelines, outcome measures and settings. These findings
provide a good reflection of current practices and considerations. We presented
the findings as a descriptive and narrative synthesis because a meta-analysis was
not possible in view of the heterogeneity of guidelines, implementation and clinical
outcomes, the variety of used (combinations of) strategies and the varying timing
in follow-up measurements among the included studies.

More than half of the studies showed a significant positive effect of the implementation
of nursing guidelines on patient-related nursing outcomes and/or adherence to the
guideline(s). There was no association between relative change on patient-related
nursing outcomes and the number of implementation strategies in total or the use
of combined strategies from the different EPOC categories. There was a significant
difference in the relative change in favour of the before-after studies, however this
seems to be related to the study design. There is not one strategy, or combination
of strategies, which can be linked directly to successful implementation. e could
not assess whether implementation success was related to the use of a
theory, model or framework, performing a barrier assessment or using tailored
strategies, due to the small number of studies describing this.

In line with findings from previous reviews*7?, we found that education was
the most used strategy to implement evidence-based nursing, and noted that
education is less to moderate effective on its own®#. However, somewhat less
than half of the studies that performed a barrier assessment found a lack of
knowledge as a barrier. In contrast to other medical professions, nurses are not
always —differs per country- required to take continuing education courses to
keep their licensing®. Taken that into account, it makes sense to apply at least
an educational strategy for the implementation of nursing guidelines.

170



Implementation strategies used to implement nursing guidelines in daily practice: A Systematic Review

In this review, it was identified that most strategies were quite traditional, such as
using posters and written material, instead of apps, screensavers, or educational
games. Several studies recommend investing in online and social media, which
can substantially advance implementation science®3-8s,

The scope of this review was to get a complete overview of strategies used to
implement nursing guidelines, and subsequently get insights in the effects of
implementation strategies across all settings and guideline topics. We were able
to gain insight in the strategies used on a regular basis. Nevertheless, because
of the varying strengths and limitations of the included studies, we could not
identify a single or combination of implementation strategies that is most
effective in getting nursing guidelines into practice. We think that narrowing
the scope of settings and guideline topics will not result in better understanding
of the effectiveness of implementation strategies. Only a comparison of studies
with detailed descriptions of the delivered strategies and the same timeline
might achieve this.

Strengths and Limitations

This review has several strengths and limitations. First, we are confident that
we present a complete overview of implementation studies regarding nursing
guidelines. Most studies were found with the initial search strategy. Second, due
to the collaboration in data extraction between TR, El and DS we warranted that
the collected data from the individual studies are reliable. Repeated discussion
about several implementation strategies led to a better understanding of the
individual data, and resulted in a consistent reliable assessment of each included
study. Third, for the interpretation of the effectiveness of the implementation
strategies the outcomes were dichotomized into effect or no effect for patient-
related nursing outcomes or guideline adherence. Using these two primary
outcomes to assess the impact of the implementation studies is consistent with
Curran et al.®% These authors suggest that a dual focus in assessing clinical
effectiveness and implementation could speed the translation of research
findings in routine practice.

A limitation is the quality of the before-after studies, which resulted in an overall
low evidence base, precluding drawing conclusions. Which caused a high risk
of bias across all studies, so caution is needed in drawing conclusions.

A second limitation is the probable publication bias, in that studies achieving
negative results tend to go unpublished. Still, nearly half of the published
studies showed no change.
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A third limitation regards the wide variety in degree of details of the used
strategies. All described implementation strategies classified according the
EPOC taxonomy independent to the provided description and operationalisation
of the strategy were considered equally in this study. It can be questioned,
however, whether the described implementation strategies were comparable
for all studies that used the same type of strategies. The potential lack of
comparability may have affected the interpretation of the effects of the
implementation strategies. Strategies were poorly described and operationalized;
for example, only the type of strategy was provided, such as audit and feedback.
We propose that strategies must be precise enough to enable measurement
and reproducibility, following the recommendation of Proctor et al.8” or using
The Standards for Reporting Implementation Studies (StaRl) Statement®®. These
checklists could help standardize the way these studies are described. To fully
understand the effect of a strategy such as audit and feedback, information on
the extent, the number of audits and the fraction of the participants in the target
group must be available.

Fourth, calculating the relative change for controlled studies and before-after
studies separately might lead to an overestimation for the before-after studies,
and an underestimation for the controlled studies. In some controlled studies
there were signs of contamination between groups, what could have caused
an effect in the control group, thus leading to an underestimation of the relative
change.

Lastly, we found a wide variety in the duration and interval of measurements,
and many studies did not provide an indication of their baseline, implementation
and/or post-implementation phase, or provided a ‘short’ follow-up. An adequate
follow-up time provides information about the sustainability; i.e., whether the
guideline is maintained or institutionalized within a service setting's ongoing,
stable operations®”. The problem is of course that research projects are
sponsored for a limited period and evaluating the long-term effects are often
not feasible.

Recommendations

We recommend well-designed studies to test the effectiveness of implementation
strategies. In future research the implementation details should ideally be reported
according to standardized formats, for example as suggested by Proctor et al.?
or Pinnock et al.2%. A more detailed description of the implementation process
makes it easier to understand the change mechanism. Abraham et al.3” provided
a detailed supplemental file containing the components, description and actual
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dose delivered of their intervention components. This inventory is helpful for
future research, but also for clinical practice.

We recommend guideline developers to think about audit criteria while
developing a nursing guideline. Most studies described developing an audit
criteria checklist as one of their preparations. A predefined audit criteria checklist
could help healthcare professionals and organizations in the execution, goal-
setting and evaluation of the implementation of nursing guidelines. We noted
a lack of goal-setting in most studies. The study of Jolliffe et al.7® was one of
the exceptions: the goal was for staff to adhere to minimally 75% of applicable
guideline indicators per patient prior to commencing the study. When pre-
defined audit criteria are available it might be possible to set goals and evaluate
the implementation of guidelines without extensive preparations.

Less than half of the studies included in this review performed a barrier
assessment, and most were poorly described. Further, we could not relate
performing a barrier assessment to a positive effect on the primary outcomes.
Four studies that performed a barrier assessment did not state that the identified
barriers were used to select the implementation strategies. In line with other
reviews, we think that tailoring strategies based on a barrier assessment is
important®4, A barrier assessment can provide crucial information about the
context where the implementation will take place. Finding and describing
barriers and facilitators in detail can help in choosing adequate implementation
strategies, this may increase the effectiveness of the implementation of nursing
guidelines.
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CONCLUSION

This systematic review provides an extensive, up-to-date review of the
implementation of nursing guidelines and the used implementation strategies.
More than half of the studies showed a positive significant effect of the
implementation of guidelines on patient-related nursing outcomes or guideline
adherence. A wide variety of implementation strategies were identified in
implementing nursing guidelines. Education is the most frequently used
strategy to implement nursing guidelines in practice. Not one single strategy, or
combination of strategies, can be linked directly to successful implementation
of nursing guidelines. Consistency in reporting of the used implementation
strategies and the duration of measurement of the impact of the strategy should
be improved in future studies.
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Supplement 1. Search strategy

Table 3. Search strategy

embase.com Hits

(‘practice guideline’/de OR 'nursing protocol/de OR 'good clinical practice/de OR 5268
'nursing care plan’/de OR 'protocol compliance/de OR 'clinical protocol/de OR 'evidence

based nursing/de OR standard/de OR ‘evidence based medicine/de OR (protocol’

OR guideline” OR (evidence-based NEAR/3 (nurs® OR pratice)):ab,ti) AND (‘nursing”/

exp OR 'nurse’/exp OR (nurs’):ab.ti) AND (implementation/de OR 'dissemination/de OR
‘information dissemination’/de OR (implement” OR disseminat” OR (knowledge NEXT/1
(translation® OR transfer)):ab,ti) AND (‘protocol compliance/de OR 'behavior change/de

OR (complian® OR adher” OR noncomplian® OR nonadher® OR (behav' NEAR/3 change’)

OR effect’):ab,ti) NOT ([Conference Abstractl/lim OR [Letterl/lim OR [Notel/lim OR
[Editoriall/Llim)

Medline Ovid

(Practice Guidelines as Topic/ OR Patient Care Planning/ OR Guideline Adherence/ 4249
OR Clinical Protocols/ OR Evidence-Based Medicine/ OR Standard of Care/ OR
Evidence-Based Medicine/ OR (protocol” OR guideline® OR (evidence-based ADJ3

(nurs” OR pratice”).ab,ti.) AND (nursing/ OR nurse/ OR (nurs").ab,ti) AND (Health Plan
Implementation/ OR Information Dissemination/ OR (implement” ORdisseminat® OR
(knowledge ADJ (translation® OR transfer)).ab.ti) AND (Guideline Adherence/ OR

(complian® OR adher® OR noncomplian® ORnonadher” OR (behav® ADJ3 change’) OR
effect’).ab,ti) NOT (letter" OR news OR comment’ OR editorial” OR congres’ OR abstract”

OR book”™ OR chapter” OR dissertation abstract’).pt.

Web of science

TS=(((protocol’ OR guideline” OR (evidence-based NEAR/2 (nurs” OR pratice))) AND 2805
((nurs™) AND ((implement” OR disseminat” OR (knowledge NEAR/1 (translation” OR

transfer’)))) AND ((complian® OR adher” OR noncomplian® OR nonadher” OR (behav”

NEAR/2 change’) OR effect’)) ) AND DT=(article) AND LA=(english)

Cochrane CENTRAL

((protocol” OR guideline® OR (evidence-based NEAR/3 (nurs® OR pratice)):ab,ti) AND 972
((nurs’):ab.ti) AND ((implement” OR disseminat” OR (knowledge NEXT/1 (translation” OR
transfer’)):ab.ti) AND ((complian® OR adher” OR noncomplian® OR nonadher® OR (behav*
NEAR/3 change’) OR effect’):abti)
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CINAHL EBSCOhost

(MH Practice Guidelines OR MH Guideline Adherence OR MH Medical Practice, 1740
Evidence-Based OR Tl(protocol® OR guideline® OR (evidence-based N2 (nurs” OR

pratice)) OR AB(protocol® OR guideline” OR (evidence-based N2 (nurs” OR pratice”)))

AND (MH nurses+ OR Tl(nurs’) OR AB(nurs™) AND (MH Program Implementation OR
Tlimplement” OR disseminat® OR (knowledge N1 (translation® OR transfer’)) OR

AB(implement” OR disseminat® OR (knowledge N1 (translation” OR transfer)) AND

(MH Guideline Adherence OR Tl(complian® OR adher” OR noncomplian® OR nonadher”

OR (behav’ N2 change’) OR effect’) OR AB(complian® OR adher” OR noncomplian® OR
nonadher” OR (behav’ N2 change’) OR effect’)) NOT PT(letter” OR news OR comment” OR
editorial’ OR congres’ OR abstract” OR book” OR chapter” OR dissertation abstract’)

Google scholar

protocol|guidelines|'evidence-based nursing|pratice” 698
nurselnurses|nursingimplementation|dissemination|'knowledge translation|transfer”
complianceladherencelnoncompliance|nonadherence|"behavior|behaviour

change'|effect

PsycINFO Ovid

(Treatment Guidelines/ OR Treatment Planning/ OR Professional Standards/ OR 200
Evidence Based Practice/ OR (protocol” OR guideline” OR (evidence-based ADJ3

(nurs” OR pratice”).ab ti) AND (nursing/ OR nurses/ OR (nurs”).ab,ti.) AND (Information
Dissemination/ OR (implement” ORdisseminat” OR (knowledge ADJ (translation” OR
transfer’).ab.ti) AND ((complian® OR adher® OR noncomplian® ORnonadher® OR (behav’

ADJ3 change’) OR effect’).ab,ti) NOT (letter’ OR news OR comment’ OR editorial’ OR

congres” OR abstract” OR book” OR chapter® OR dissertation abstract’).pt.
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Supplement 3. Calculations of relative change percentage
for the patient-related nursing outcomes

Example 1 De Laat, 2006: Uncontrolled study
Outcome: Frequency of pressure ulcer patients grade I-1V
Results presented in table 3 (De Laat et al., 2006):
Before: 121/657 (18%)
After. 98/735 (13%)
2nd After: 82/755 (11%)

Relative change 1%t After: ((13 -18) / 18) " 100 = -27.78%
Relative change 2 After: ((11-18) / 18) " 100 = -38,89%

Example 2 Van Lieshout, 2016 : Controlled study
Outcome: Physical Exercise (RAPA, 1-7)

Results presented in table 5 (Van Lieshout et al., 2016):

Time Baseline Follow-up
Intervention 4.8 4.9
Control 4.9 4.8

Relative change Intervention (RCI): (4.9 - 4.8) / 4.8) " 100 = 2.08
Relative change Control (RCC): ((4.8 - 4.9) / 4.9) * 100 = -2.04
Relative change: (RCI)/(RCC) = 2.08/-2.04 = -1.02
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Chapter 7

GENERAL DISCUSSION

This thesis aimed to extend the knowledge on effective strategies for de-
implementation of low value care and the implementation of underused medical
services in orthopedic surgery as well as in nursing practice. Two research
questions were formulated:

1. What are effective de-implementation strategies for reducing low value care
in orthopedic surgery as well as in nursing practice?

2. What are the differences and similarities between effective de-implementation
and implementation strategies in nursing practice?

In this chapter, the main findings of the studies are described and discussed
with regard to the two research questions and to the overarching research aim.
In addition, the implications for clinical practice and suggestions for future
perspective on (de-)implementation strategies are given in the last part of the
discussion.

Main findings

Effective de-implementation strategies for reducing low value
care

To obtain more insight in effective de-implementation strategies for reducing
low value care in orthopedic surgery, a tailored strategy to de-implement low
value MRI and knee arthroscopy in patients with degenerative knee disease
aged 50 years and over was developed and evaluated (Chapter 2-4). For the
second focus area on nursing practice, a systematic review on the effectiveness
of de-implementation strategies for low value nursing practices was performed
(Chapter 5).

Before developing a tailored strategy to de-implement low value MRI and knee
arthroscopy for degenerative knee disease, we first determined the proportion
of low value knee arthroscopies and its indications in patients with degenerative
knee disease treated in a sample of Dutch hospitals (Chapter 2). The study
showed that two third of the patients with degenerative knee disease had a
valid indication for a knee arthroscopy based on their medical record, thus
one third of patients might have had low value care based on their medical
records. In the latter group, the main reason for performing a knee arthroscopy
was that the arthroscopy was made during a shared decision between patient
and orthopedic surgeon or on patient's request. This study confirmed earlier
literature™® in that low value MRI and knee arthroscopy for degenerative knee
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disease for patients aged 50 years and over is still performed, with subsequent
potential for improvement by reducing this type of low value care.

In Chapter 3, the determinants (i.e. barriers and facilitators) for de-implementing
low value MRIs and knee arthroscopies in patients with degenerative knee
disease were investigated among orthopaedic surgeons as well as patients. The
study showed that belief of the orthopaedic surgeon in the added value of MRI
and knee arthroscopy, and preferences of both patient and orthopaedic surgeon
influenced clinical decision making on the diagnostic and therapeutic policy,
although it was considered low value. Besides, patients indicated that positive
experiences from peers with MRI diagnostics and arthroscopy influenced the
clinical decision to a great extent. Evaluation of the identified determinants in
the decision-making process, showed that low value MRl and knee arthroscopy
can be reduced by strategies changing clinician’'s “beliefs" on the added value
of MRIs and arthroscopies, as well as focus on patient-directed strategies
addressing patient's expectations, preferences and their “beliefs" on the added
value of MRI and arthroscopies, which was based on experiences from peers.

Next, in Chapter 4 a de-implementation strategy was developed based on
the findings of Chapters 2 and 3, and previous literature*s. The tailored de-
implementation strategy for reducing low value MRI and knee arthroscopy
consisted of the following components: 1) appointing local clinical leaders,
2) education on the Dutch Choosing Wisely recommendation for MRI's and
arthroscopies in degenerative knee disease, 3) training of orthopaedic surgeons
to manage patient expectations, 4) performance feedback, and 5) provision of
a patient brochure. The tailored de-implementation strategy was evaluated on
its effectiveness in Dutch orthopaedic centers using a difference-in-difference
analysis that compared the time-trend in the monthly percentage of patients
with degenerative knee disease receiving an MRI or arthroscopy weighted by
the type of hospital before and after the introduction of the de-implementation
strategy between intervention (13 Dutch orthopedic centers) and control centers
(all other Dutch orthopaedic centers). All patients aged 50 years and over with
degenerative knee disease admitted to Dutch orthopaedic clinics from January
2016 to December 2018 were included in the analyses. The results showed
that the weighted percentage of patients in the intervention group receiving
a knee arthroscopy on average declined by 0.19% per month. For MRI this
declined by 0.15% per month. However, these changes over time did not differ
between the intervention and the control group, neither for MRI nor arthroscopy.
Because the decline in the percentage of patients aged 50 years and over with
degenerative knee disease that received an MRI or arthroscopy was shown in
both the intervention and control group, the decline could not be attributed to
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the tailored de-implementation strategy. Instead, the overall reduction may
also indicate an overall focus by orthopaedic surgeons on reducing low value
MRI and knee arthroscopy for patients with degenerative knee disease in the
Netherlands.

In the second part of this thesis, we reviewed the effectiveness of multiple
de-implementation strategies to reduce low value nursing practices (Chapter
5). Both (cluster) randomized design (n=10), controlled before-after design
(n=5), and an uncontrolled before-after design (n=12) were included in the
systematic review. The included studies focused on the reduction of restraint
use, inappropriate antibiotics prescriptions, unnecessary use of indwelling
urinary catheters, unnecessary order for laboratory liver function tests, and
unnecessary antipsychotic prescriptions. More than half of the studies included
in this review showed a significant reduction in low value care during the
evaluation period. The majority of the studies with a positive effect included
an educational component as part of their de-implementation strategy, like
educational meetings, educational materials, educational outreach visits, and
educational games. Since studies with and without a positive significant effect
included an educational component in their de-implementation strategy,
the use of educational components cannot be linked to successful de-
implementation. A difference found between studies with or without control
group with a positive significant effect showed that the majority of the effective
uncontrolled studies used a single faceted strategy, whilst the majority of the
effective controlled studies used a multifaceted de-implementation strategy.
The results also showed the majority of included studies did not perform a
barrier assessment before performing the de-implementation strategy. For that
matter and considering the large heterogeneity and small number of studies,
no clear conclusions could be made on which strategy is most effective for
reducing low value nursing procedures.

The differences and similarities between effective de-
implementation and implementation strategies in nursing

To learn more about the differences and similarities between effective de-
implementation and implementing strategies in nursing practices, two
systematic reviews in nursing were performed (Chapter 5 and 6). The results
of the systematic review in Chapter 5, which evaluated the effectiveness of
de-implementation strategies in nursing, were described in the previous
section. The systematic review in Chapter 6 evaluated the effectiveness of
implementation strategies on guideline adherence and patient-related nursing
outcomes. Both controlled studies (n=15) and uncontrolled studies (n=38)
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were included in the review. The studies included in the review focused on
the implementation of guidelines for several topics, including skin care and
infection prevention. The majority of the included studies showed a positive
and statistically significant effect for either patient-related nursing outcomes or
guideline adherence. Most of the studies used a multifaceted implementation
strategy including education. Less than half of the studies included in this
implementation nursing review (Chapter 6) performed a barrier assessment to
inform the implementation strategy, and unfortunately if they did, most of them
were poorly described. Besides, less information was described in the included
articles about whether the tailored implementation strategies were executed as
planned (intervention fidelity and engagement)®. No specific strategy (single-
faceted or multifaceted) could be associated to successful implementation of
nursing guidelines regardless the context and type of guideline. Comparison
of the review about effective implementation strategies for nursing guidelines
(Chapter 6) and the review about effective strategies to de-implement low value
nursing care (Chapter 5) reveals that there is no specific strategy associated
to both successful de-implementation of low value nursing care and the
implementation of nursing guidelines.

Discussion of the main findings

This thesis aimed to extend the knowledge on effective strategies for de-
implementation of low value care and the implementation of underused
medical services in patients with degenerative knee disease who consulted an
orthopedic surgeon as well as in nursing practice. This paragraph discusses how
the main findings on the research questions contribute to this aim.

De-implementation strategies

The effectiveness of de-implementation strategies seems to depend on
different factors that are related to A) the selection of low value care to be de-
implemented and B) the process of developing the de-implementation strategy.

A. Selection of low value care to be de-implemented: should we take the
rising tide phenomenon into account?

Most process models for de-implementation start with prioritizing low value
care within the clinical setting to be de-implemented based on identifying
the strength of evidence, safety issues related to the low value care (i.e.
harmful practices are de-implemented first), potential health impact and cost-
effectiveness, and the availability of alternatives’. However, based on the results
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of Chapter 4 the rising tide phenomenon (a secular time trend created by the
social response on a topic with widespread attention), may also be considered
for prioritizing which type of low value care should be de-implemented first®.
In Chapter 4, both the intervention and the control group showed a decrease
in the use of low value MRI and knee arthroscopy, meaning that the result
could not be attributed towards the developed de-implementation strategy.
During the study there was a lot of widespread attention for this topic within
the orthopedic community, which had developed and disseminated national
Choosing Wisely statements on eliminating low value care. For that matter, this
has influenced the de-implementation of low value MRI and knee arthroscopy
in both the intervention and control group. In addition, several articles related
to the topic were published, (international) meetings were organized to discuss
the use of low value MRI and knee arthroscopy, and national and international
guidelines were published. Consistent with our findings, the study of Kiadaliri
et al.® showed that the development of a national guideline against the use
of knee arthroscopy in patients with knee osteoarthritis was associated with
a decrease in knee arthroscopy. Reeves et al.*® showed that clinical practice
could change by publishing study results or could be influenced by external
factors, which is described by the researchers as the rising tide phenomenon.
Overall, this suggests that it is important to examine whether the overall
awareness surrounding a certain low value care type is not only increasing
within the targeted group of health professionals, but also is accepted with
succinct evidence. The level of overall awareness and acceptance should be
included as selection criteria for the prioritization of low value care eligible for
an active de-implementation process. So, if the overall level of awareness and
acceptance are high, a growing number of studies is likely to discuss these low
value care policies which stimulate discussions at meetings, thus defining the
“low value care” principle for a particular diagnostic or treatment pathway even
better. The latter will also result towards a more sustainable deployment of
de-implementation capacity. Performing a de-implementation project requires
time and involves costs.

B. The development of de-implementation strategies:

To develop more effective de-implementation strategies in the future the role
of tailoring, the number of components (single versus multifaceted), and the
components themselves should be taken into account.
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1. The role of tailoring (de-)implementation strategies

Previous literature shows that tailored (de-)implementation strategies that
address determinants for (de-)implementation are more effective* 3. To tailor
a (de-)implementation strategy, first the barriers and facilitators for (de-)
implementation need to be explored. Using a determinant framework for this
exploration is expected to increase the effectiveness of the implementation®.
However, although the developed de-implementation strategy in Chapter 4 was
tailored towards the barriers and facilitators identified for the de-implementation
of low value MRI and knee arthroscopy (Chapter 3), and was developed
according to the steps of the process-model of Grol and Wensing?®, this strategy
was not effective to reduce low value MRI and arthroscopy. As described in
Chapter 4, there are multiple possible explanations for the ineffectiveness
of the tailored de-implementation strategy for reducing low value MRIs and
arthroscopy (e.g. widespread attention). Due to the multiple factors influencing
the effectiveness of a strategy, it is impossible to make conclusions about the
importance of tailoring strategies based on this single study. Also the results of
both systematic reviews on nursing services (Chapter 5 and 6) did not reveal that
tailored (de-limplementation strategies to determinants for (de-)implementation
are more effective. However, in both systematic reviews on de-implementation
and implementation, no conclusions could be drawn on the importance of
tailoring strategies due to a lack of studies that performed a barrier assessment
before developing a (de-)implementation strategy. Furthermore the majority
of studies did not describe the barrier assessment in detail, thus comparisons
were not possible. Finally, the small number of studies that did perform a
barrier assessment did not always tailor the strategy towards these factors
(Chapter 6). This is in line with the findings of Baker et al.** who described that
studies used different methods to identify determinants of clinical practice and
different approaches to selecting interventions to address the determinants.
Thus, the absence of studies which did analyze these determinants might have
contributed for not finding an association between tailored (de-)implementation
strategies and its effectiveness. To extend the knowledge on the importance
of tailored strategies, future studies should describe these tailored strategies
in more detail (i.e. details of the performed barrier assessment, the use of a
determinant framework, and the matching process of de-implementation
strategies towards the determinants).
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2. Single versus multifaceted strategies

The majority of the effective controlled studies in Chapter 5 used a multifaceted
de-implementation strategy, where the uncontrolled studies with a positive
effect used a single faceted strategy. This seems to support the recommendation
that a de-implementation strategy for reducing low value care should be
multifaceted, and addressing both patient and clinician roles?. However,
different findings were found in the literature regarding the use of single-
faceted and multifaceted intervention strategies. Where some articles suggest
that multifaceted interventions have the greatest potential to be successful
in reducing the use of low value care®®9, the review of van Dulmen et al.®3
found no difference in effectiveness between single-faceted and multifaceted
strategies. These overall results might suggest that the number of strategy
components does not matter. More research is needed to confirm these findings.

3. Strategy components

The systematic review in Chapter 5, performed to assess effective de-
implementation strategies for reducing low value care in nursing, showed
that almost all controlled studies used a multicomponent de-implementation
strategy and included an educational component (e.g., educational meetings
and educational materials). However, both studies with a positive effect as well
as studies without an effect or with a negative effect included in the systematic
review contained an educational component, thus the educational component
as such could not be directly linked to a successful de-implementation.
Therefore, the results are comparable to those of previous literature, where it
was found that educational component is often used for de-implementations2,
but that the use of education on its own, especially passive education (lectures
and educational materials), is mostly not enough to reduce low value care®.
Besides, education has different dimensions and its content is not always
explained in detail®3,

Furthermore, the results of this thesis showed that there is not a most effective
strategy for reducing low value care in nursing and orthopedic practice, and that
the de-implementation strategies that are currently used (e.g. strategy with an
educational component) are not always effective. This can possibly be explained
by the fact that there are differences between the type of low value care (e.g. an
unnecessary MRI scan or the unnecessary use of indwelling urinary catheters)
and that the use of it is context-related; indicating that every type of low value
care and every context could require other de-implementation strategies based
on different (context-related) determinants.
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Evaluation of de-implementation strategies

In order to learn more about (de-)implementation strategies in the future, it is
important that strategies are well reported and evaluated. Strategies should
use an appropriate methodological design and suitable outcome measures.

A. Reporting

As described in Chapter 5 and 6, detailed information on the development
and performance of (de-limplementation strategies are frequently missing in
studies assessing the effectiveness of (de-)implementation studies. Neither
did the majority of studies report on barrier assessment, nor matched these
determinants towards strategy components, nor adherence to the de-
implementation strategy. To compare different (de-)implementation strategies
on its effectiveness for reducing low value care, more details should be reported
in articles to specify: 1) the development of the de-implementation strategy
including the barrier assessment and matching these determinants towards
strategy components, 2) the use of theories, models and framework within the
developmental process, 3) details of the components of the de-implementation
strategy, and 4) the (de-)implementation strategy fidelity (the extent to which
the strategy components are delivered in line with the intended plan). Proctor
et al.%° already described that a consistent and a detailed description of used
strategies in implementation studies could make it easier to compare the results
of those studies and could create a higher reproducibility. To accomplish that
studies include a consistent and detailed description, future research should
ideally report (de-) implementation details according to standardized formats
to compare the results of quality improvement studies?°2.,

B. Methodological study design

In order to conclude on effectiveness of de-implementation studies, the
methodological design used should fit the research question. Using a design
without a control group may lead to wrong conclusions about the effectiveness
of the de-implementation strategies. For example, if in Chapter 4 the effect
of the tailored de-implementation strategy on the percentage of patients
aged 50 years and over with degenerative knee disease that received an MRI
or arthroscopy was not compared with a control group the conclusion could
be drawn that the tailored de-implementation strategy showed a positive
effect. However, also in the control group a reduction of the use of low value
care occurred, indicating that this result could not be attributed towards the
tailored de-implementation strategy. In addition, in both implementation and
de-implementation studies a before-after design is often used to make causal
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inferences (Chapter 5 and 6). However, these designs are often not sufficiently
reliable to do so and any secular time trend could not be observed. Therefore,
for (de-)implementation studies a comparison with a control group is important
to evaluate the result of a (de-)implementation strategy and to check for a
secular time trend.

Differences between implementation and de-implementation
strategies

The reviews in Chapter 5 and 6 explored effective strategies for (de-)implementing
in nursing practice. Due to a lack of high-quality studies and a consistent
description of the (de-)implementation strategy, no conclusion could be drawn on
a strategy or combination of strategies that could be linked towards successful
implementation and/or de-implementation in nursing care. The results of both
reviews were compared to detect any similarities and differences between (de-)
implementation strategies used. A similarity found for both implementation
as de-implementation was that an educational component was often used as
part of the (de-limplementation strategy, but that it was mostly not effective
on its own. This is in line with previous literature where it is described that only
education is not enough?2.

Based on both reviews (Chapter 5 and 6), no differences were found between
the implementation and de-implementation strategies used in nursing, which
does not automatically indicate that implementation and de-implementation
strategies are indeed the same. Patey et al.?2 showed namely, that the techniques
used to change the behavior within strategies differ between implementation
and de-implementation. Unfortunately, the reviews in Chapter 5 and 6 did
not review the used behavior change techniques underlying the strategies.
Furthermore, the results of the reviews do not automatically indicate that the
strategy components of implementation and de-implementation strategies
should be the same. After all, no conclusions could be drawn on the effectiveness
of (de-)limplementation strategies. Based on literature, we expect that effective
strategies for implementation and de-implementation will show some
similarities, but also some differences. As literature describes that strategies
tailored to determinants for (de-)Jimplementation are likely more effective and
that determinants for implementation and de-implementation differ, effective
strategies are also expected to be different. A previous study of van Bodegom-
Vos et al.24 showed, for example, signals that organizational determinants are
more related to implementation; where motivational, economic and political
determinants are more associated with de-implementation. This indicates that
different types of determinants could play a role for both implementation and de-
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implementation. In addition, Van Bodegom et al.?s described “uncertainty” about
the consequences of withholding tests or treatments as important determinant
that hampers de-implementation. This uncertainty includes among healthcare
professionals fear to make a mistake, being sued by patients or get complaints,
and for financial consequences. Among patients and the public, this uncertainty
is related to a poor willingness of patients, society and healthcare providers to
accept that there is always a degree of uncertainty. All these different forms of
uncertainty could result in the use of more unnecessary diagnostic testing and
treatments, driven by several cognitive biases*. Examples of these biases are
the tendency to favor action over inaction (action bias) and to avoid experiencing
regret by not performing a medical service (anticipated regret). Based on these
differences in determinants influencing implementation and de-implementation
other strategies maybe effective. In literature it is assumed that strategies that
address these biases may be more effective for de-implementation. Besides
other strategies, de-implementation is viewed as more challenging as it is
harder to stop doing things than starting something new because reducing
low value care requires different knowledge, mindset and/or skills (e.g., skills for
communicating with patients and/or colleagues) of healthcare professionals®®.

Implications for clinical practice and further research

In this paragraph the implications of the research described in this thesis for
(research) practice will be discussed and suggestions will be made to improve
research about improving quality of care (Table 1).

More high-quality research is needed regarding strategies for effective implementation
of nursing guidelines and for de-implementation of low value nursing and orthopedic
care, which use reporting guidelines for a more transparent description of the (de-)
implementation strategy. Based on the findings of Chapter 4-6 we notice that many
different (de-)implementation strategies are used to improve quality of care.
Unfortunately, there is not a strategy or a combination of strategies that
seems to be the most effective for implementing nursing guidelines or for de-
implementing low value nursing and orthopedic care. To be able to compare
the effectiveness of (de-)implementation strategies, reporting guidelines should
be used for a more detailed description of the (de-)implementation strategy?°2.
Using these reporting guidelines could also contribute to a higher reproducibility.

Future (de-limplementation studies should perform a barrier assessment, report
how strategy components are matched to identified determinants, and evaluate
the fidelity of the (de-)implementation strategy. Previous literature showed that
tailored (de-)implementation strategies that address determinants for (de-)
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implementation seems to be more effective*3, Furthermore, to explain or
improve the effectiveness of a (de-)implementation strategy, insight is needed
into the extent to which the intervention is delivered as intended (intervention
fidelity)®. Nowadays, it is often unclear why a (de-limplementation strategy is
chosen and why it is expected to be effective. Besides, more research is needed
about the best way to tailor interventions towards the determinants.

Future studies should use a control group (usual care) to assess the effectiveness
of the (de-)implementation strategy. Based on the results Chapter 2-4 where
a tailored de-implementation for reducing the use of low value MRI and knee
arthroscopy was developed, it could be concluded that that it is important for
the assessment of (de-)implementation strategies to use a control group (usual
care). In Chapter 4 there was already a declining trend (a secular time trend) for
both intervention and control group, which ensured that the wrong conclusion
was made about the effectiveness of the tailored strategy.

For the selection of low value care to be de-implemented in daily practice, the
rising tide phenomenon should be considered. Based on the results of Chapter
4. it seems important to identify for which type of low value care there is a rising
tide phenomenon (a secular time trend created by the social response on a topic
with widespread attention). In that case, there is less priority to start an active
de-implementation process for this certain type of low value care.

For clinical practice, it is recommended for education of healthcare professionals
that knowledge about (de-)implementation and associated skills should be
trained, even as the mindset among healthcare professionals about seeing
quality improvement as a continuum of healthcare evaluation. The evolving
knowledge on clinical evidence stresses that also daily clinical practice is
evolving and should be seen as a continuum of healthcare evaluation aimed
at reducing risks to patients by eliminating low value care or alternately
proposing more effective, sometimes more efficient, healthcare. This continuum
process of healthcare evaluation is complex and requires knowledge about
de-implementation. Besides, it might require a different mindset and/or skills
(e.g., skills for communicating with patients and/or colleagues) of healthcare
professionals than for implementation initiatives. In addition, it is easier to start
doing something new than to stop with old behavior?®, even more so in the
surgical field it was easier to introduce a new surgical technique for wrist surgery
then de-implement surgical treatment for plaster?”.
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Table 1. An overview of implications for clinical practice and further research.

Implications for clinical practice and further research:

More research is needed about a strategy/combination of strategies for
effective implementation of nursing guidelines or de-implementation
of low value nursing and orthopedic care, with studies using reporting
guidelines for a more transparent description of the (de-)implementation
strategy.

(De-limplementation studies should perform a barrier assessment, report
how strategy components are matched to identified determinants, and
evaluate the fidelity of the (de-)implementation strategy. More research
is needed about the best way to tailor interventions towards the
determinants.

Future studies should use a control group (usual care) to assess the
effectiveness of the (de-)implementation strategy.

For the selection of low value care to be de-implemented in daily practice,
it is advised to consider the rising tide phenomenon.

In the education of healthcare professionals' knowledge about (de-)
implementation and associated skills should be trained, even as
the mindset among healthcare professionals about seeing quality
improvement as a continuum of healthcare evaluation.
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Chapter 8

NEDERLANDSE SAMENVATTING
Hoofdstuk 1

In de gezondheidszorg wordt niet altijd optimale zorg geboden. Soms krijgen
patiénten bepaalde zorg (bijvoorbeeld diagnostiek en behandelingen)
niet, terwijl ze er potentieel wel baat bij kunnen hebben. Anderzijds kan het
voorkomen dat patiénten zorg ontvangen waar ze juist geen baat bij hebben.
Deze situaties worden respectievelijk onderbenutting en overbenutting van
zorg genoemd. Onderbenutting van gepaste zorg, oftewel bewezen effectieve
medische interventies, komt wereldwijd voor en verschilt significant tussen
landen'. Mogelijke verklaringen voor het te weinig inzetten van bewezen
effectieve medische interventies zijn het niet navolgen van de richtlijnen door
artsen en het gebrek aan toegang tot medische diensten (bijv. ziekenhuizen,
zorgverzekeringen en medische technologie in ziekenhuizen)!. Het gebruik
van niet-gepaste zorg, ook wel bewezen niet-effectieve medische interventies
genoemd, kan onnodig belastend en soms schadelijk zijn voor de patiént.
Het kan daarnaast zorgen voor verspilling van middelen en/of voor onnodige
gezondheidszorgkostenz Om de kwaliteit van zorg te verbeteren en om
een duurzaam gezondheidszorgsysteem te creéren, moet onderbenutting
voorkomen worden en overbenutting gereduceerd of gestopt worden.
Implementatie kan worden beschreven als het geplande proces om het gebruik
van effectieve medische interventies te introduceren of te verbeteren met als
doel dat het een structurele plek krijgt binnen de zorgpraktijk3. De-implementatie
is een gepland proces waarbij bewezen niet-effectieve zorg structureel wordt
gereduceerd of gestopt4 Naar de zorg waarvan we nog niet weten of deze
meerwaarde heeft voor de patiént, moet onderzoek worden gedaan zodat
duidelijk wordt of de patiént wel of geen baat heeft van de betreffende zorg.

Het doel van dit proefschrift is om de kennis uit te breiden over effectieve
strategieén voor de implementatie van bewezen effectieve zorg en de de-
implementatie van bewezen niet-effectieve zorg, zowel in de orthopedie als
in de verpleegkundige praktijk. Bovendien is er binnen de verpleegkundige
praktijk gekeken of er verschillen waren tussen effectieve implementatie en
de-implementatie strategieén. In het eerste deel van het proefschrift worden de
studies beschreven die betrekking hebben op de de-implementatie van MRI's
en knieartroscopieén bij patiénten met degeneratieve knieklachten (Hoofdstuk
2-4). In het tweede deel van het proefschrift worden de onderzoeken naar
effectieve (de-)implementatie strategieén in de verpleegkunde beschreven
(Hoofdstuk 5-6).
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Deel 1: De-implementatie van MRI's en een knieartroscopieén bij
patiénten met degeneratieve knieklachten.

In deel 1 van dit proefschrift is onderzocht hoe MRI's en artroscopieén bij
patiénten met degeneratieve knieklachten effectief gedeimplementeerd
kunnen worden. Patiénten van 50 jaar of ouder met degeneratieve knieklachten
kunnen pijn en stijfheid ervaren tijdens het lopen, staan en traplopens®. De
klachten ontstaan geleidelijk en zijn wisselend van aard. Daarnaast kunnen
sommige patiénten slotverschijnselen ervaren. Dat zijn klachten die zorgen
voor een beperkte bewegingsrange van de knie als gevolg van losse delen
of meniscusscheuren. Meniscusscheuren zijn bij deze leeftijdsgroep meestal
onderdeel van het degeneratieve proces en kunnen worden beschouwd als
een kenmerk van een vroeg stadium van artrose®’. Orthopedische richtlijneng
adviseren om eerst een rontgenfoto voor te schrijven, bij voorkeur een Fixed
Flexion view, om de conditie van het kraakbeen van de knie te onderzoeken.
Verder adviseert men om eerst niet-chirurgische behandelingen (pijnmedicatie,
dieetadvies en fysiotherapie) aan te bieden. Alleen wanneer er sprake is van
slotklachten door losse fragmenten (bot of meniscus) in de knie, waardoor de
knie blokkeert, kan een artroscopie overwogen worden. Ondanks de bestaande
richtlijnen en verstandige keuzes waarin een MRI en artroscopie bij patiénten
met degeneratieve knieklachten wordt afgeraden, wordt er toch nog regelmatig
een MRI en/of knieartroscopie voorgeschreven. Onduidelijk is hoe deze niet
gepaste zorg verder gereduceerd kan worden. Om een effectieve strategie te
ontwikkelen voor het reduceren van MRI's en knieartroscopieén bij patiénten
met degeneratieve knieklachten is inzicht nodig in de mate waarin deze niet-
effectieve behandelingen nog uitgevoerd worden en de factoren die invloed
hebben op het voorschrijven van deze medische interventies.

Hoofdstuk 2

Hoofdstuk 2 beschrijft welk percentage patiénten met degeneratieve knieklachten
een artroscopie hebben gehad zonder adequate indicatie volgens de richtlijnen
op basis van dossieronderzoek in 13 orthopedische centra. Hieruit bleek dat bij
een derde van de patiénten geen adequate indicatie werd gerapporteerd
in het medisch dossier van de patiént. In het dossier van deze patiénten
werd vaak gerapporteerd dat in overleg met de patiént of op verzoek
van de patiént besloten was tot het uitvoeren van een knieartroscopie.
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Hoofdstuk 3

In hoofdstuk 3 wordt op basis van een interview- en vragenlijststudie beschreven
welke factoren volgens orthopedisch chirurgen en patiénten van invloed zijn op
het besluit om een MRI en knieartroscopie bij degeneratieve knieklachten uit te
voeren. De studie toonde aan dat zowel het geloof in de toegevoegde waarde
als de voorkeur van de patiént en/of orthopedische chirurg voor een MRI en/
of artroscopie het gebruik van MRI's en artroscopieén in de praktijk stimuleren.
Daarnaast bleek dat positieve ervaringen van vrienden en/of familie met een
MRI of artroscopie de verwachtingen van patiénten op zo'n manier beinvlioeden
dat zij ook graag voor deze zorg in aanmerking wilden komen. Op basis van
de gevonden factoren wordt verwacht dat een de-implementatiestrategie die
zich richt op het geloof in de toegevoegde waarde van zowel de orthopedisch
chirurg als de patiént en op de verwachtingen en voorkeuren van de patiént kan
bijdragen aan het reduceren niet-gepaste MRI's en artroscopieén bij patiénten
met degeneratieve knieklachten.

Hoofdstuk 4

Op basis van de gevonden factoren uit hoofdstuk 3 en de bestaande literatuur is in
hoofdstuk 4 een de-implementatiestrategie ontwikkeld om het gebruik van MRI's
en knieartroscopieén bij patiénten met degeneratieve knieklachten te reduceren.
Deze de-implementatiestrategie is uitgevoerd in 13 orthopedische centra in
Nederland. Het effect van de de-implementatie strategie werd geévalueerd
door het gebruik van MRIs en artroscopieén in de 13 deelnemende centra
(interventiegroep) te vergelijken met het gebruik in de overige Nederlandse
orthopedische centra (controlegroep) waar geen de-implementatiestrategie
werd ingezet middels een difference-in-difference analyse. De primaire
uitkomstmaat was het percentage patiénten per maand die een MRI en/of
een artroscopie hadden ondergaan, gecorrigeerd voor het type ziekenhuis
(universitair ziekenhuis, algemeen ziekenhuis, topklinisch ziekenhuis). Alle
patiénten van 50 jaar of ouder met degeneratieve knieklachten die werden
behandeld in een Nederlands orthopedisch centrum tussen 1 januari 2016 en
31 december 2018 werden geincludeerd. Voor zowel de interventiegroep als
de controlegroep werd een vergelijkbare afname gevonden in het gebruik
van MRI's en artroscopieén, waardoor de afname in het gebruik van MRI's
en knieartroscopieén niet kon worden toegewezen aan de ingezette de-
implementatiestrategie.
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Deel 2: Effectieve (de-)implementatie strategieén in de
verpleegkunde

In deel 2 van dit proefschrift is onderzocht wat effectieve strategieén zijn om
verpleegkundige richtlijnen te implementeren en niet-effectieve verpleegkundige
handelingen te de-implementeren. In verschillende landen worden steeds meer
verpleegkundige richtlijinen en Beter laten/Beter doen lijsten gepubliceerdt 42
waarin aanbevelingen worden gedaan over welke verpleegkundige handelingen
wel toegepast moeten worden in de praktijk en welke handelingen niet meer
uitgevoerd moeten worden, omdat ze niet waarde toevoegend zijn. Desondanks
worden deze richtlijnen en Beter doen/Beter laten lijsten nog niet altijd toegepast
in de dagelijkse praktijk. Het is nog onduidelijk wat effectieve strategieén zijn
om richtlijnaanbevelingen en Beter doen/Beter laten aanbevelingen op te
volgen en dus effectieve zorghandelingen te implementeren en niet gepaste
zorghandelingen te de-implementeren.

Hoofdstuk 5

In hoofdstuk 5 is door middel van een systematische literatuur review en een
meta-analyse gekeken welke de-implementatiestrategieén effectief zijn voor
het verminderen van niet-gepaste verpleegkundige handelingen. Er werden
27 studies gevonden die de effectiviteit van een strategie voor het reduceren
van niet-gepaste verpleegkundige handelingen onderzochten. Hiervan hadden
15 studies een gecontroleerd design en 12 studies een ongecontroleerd
design. De studies onderzochten het reduceren van het niet-gepast gebruik
van vrijheidsbeperkende interventies (VBI), het niet-gepast voorschrijven van
antibiotica, niet-gepast katheter gebruik, het voorschrijven van niet-gepaste
levertesten en het niet-gepast voorschrijven van antipsychotica. Meer dan de
helft van de geincludeerde studies lieten een significante afname zien in het
gebruik van de niet-gepaste zorg die zij beoogden te reduceren. De meerderheid
van de studies met een positief significant effect had een educatieve component
als onderdeel van hun de-implementatiestrategie. Denk hierbij aan educatieve
bijeenkomsten, scholingsmaterialen en educatieve spellen. Desalniettemin liet
het onderzoek zien dat ook de studies zonder een positief significant effect
tijldens hun de-implementatiestrategie een educatieve component hadden
ingezet. Hierdoor kan het gebruik van een educatieve component niet per
definitie worden gezien als een succesvolle de-implementatiestrategie voor
het reduceren van niet-gepaste verpleegkundige handelingen. Een verschil
tussen de gecontroleerde en ongecontroleerde studies met een positief
significant effect is dat de meerderheid van de effectieve ongecontroleerde
studies een de-implementatiestrategie had die bestond uit één component,
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waar de effectieve gecontroleerde studies met een positief significant effect
een meervoudige strategie gebruikten.

Hoofdstuk 6

Hoofdstuk 6 beschrijft de resultaten van een systematische literatuur review over
de effectiviteit van strategieén om verpleegkundige richtlijnen te implementeren
in de praktijk. Naast het effect van de implementatie strategieén op het naleven
van de richtlijn, is in dit review ook gekeken naar het effect van de strategieén
op patiént gerelateerde uitkomstmaten. In het systematische review werden
54 studies, waarvan 53 unieke implementatiestudies, geincludeerd. Hiervan
hadden 15 studies een gecontroleerd design en 38 studies een ongecontroleerd
design. Deze studies onderzochten de implementatie van richtlijnen over diverse
onderwerpen, waaronder huidverzorging en infectiepreventie. De meerderheid
van de geincludeerde studies liet een positief significant effect zien op de
patiént gerelateerde verpleegkundige uitkomstmaten of op de naleving
van de richtlijnen. In de meeste studies werd er gebruik gemaakt van een
meervoudige implementatiestrategie met daarin een educatieve component.
Er is geen specifieke strategie gevonden die geassocieerd is met de succesvolle
implementatie van verpleegkundige richtlijnen.

Hoofdstuk 7

Tot slot worden in hoofdstuk 7 de algemene bevindingen ten aanzien van
het overkoepelende doel van dit proefschrift bediscussieerd en worden op
basis van deze bevindingen aanbevelingen gedaan voor de klinische praktijk
en voor toekomstig onderzoek. Het doel van dit proefschrift was om de
kennis uit te breiden over effectieve strategieén voor de-implementatie van
niet gepaste zorg en de implementatie van gepaste zorg, waarbij zowel de
orthopedie als de verpleegkundige praktijk zijn onderzocht. Er zijn voor zowel
de implementatie van verpleegkundige richtlijnen als voor de de-implementatie
van niet-gepaste verpleegkundige handelingen en orthopedische zorg geen
(de-limplementatiestrategie of een combinatie van strategieén gevonden die
het meest effectief waren. Om de effectiviteit van strategieén in de toekomst
meer te kunnen vergelijken, moet het onderzoek naar de effectiviteit van
strategieén beter gerapporteerd worden en moeten de ingezette (de-)
implementatiestrategieén gedetailleerder worden beschreven volgens de
daarvoor beschikbare richtlijnen*>®3, Ook is het van belang dat onderzoekers in
kaart brengen wat de beinvloedende factoren zijn bij het wel of niet uitvoeren
van bepaalde zorg, hoe die factoren zich verhouden tot de gekozen strategie
en hoe de strategie in de praktijk daadwerkelijk is uitgevoerd. Verder is het aan
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te raden om voorafgaand aan het inzetten van de (de-)implementatiestrategie
te kijken naar de trend van het gebruik van de gepaste of niet-gepaste zorg
om zo te kunnen inschatten of het van toegevoegde waarde is om een actief
(de-)implementatieproces te doorlopen. Bij de evaluatie van het effect van een
(de-)implementatiestrategie draagt het gebruik van een controlegroep bij aan
het vaststellen van een eventuele trend in de groep die de gebruikelijke zorg
krijgt (controlegroep) vast te stellen. Hierdoor wordt een eventuele toename
of afname in het gebruik van zorg niet onterecht toegeschreven aan een
uitgevoerde (de-)implementatiestrategie.
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