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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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Chapter 5

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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Chapter 5

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.
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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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