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ABSTRACT

Objectives To evaluate the sustainability of professionals’ adherence to guideline recommendations
in medical practice more than one year following the cessation of active implementation.

Design Systematic review

Data sources Searches were conducted till June 2014 in MEDLINE, CINAHL, EMBASE, Cochrane
Central Register of Controlled Trials (CENTRAL) and the Guidelines International Network (GIN)
library. A snowball strategy, in which reference sections of other reviews and of included papers were
searched, was used to identify additional papers.

Eligibility criteria Studies needed to be focused on sustainability and on professionals’ adherence to
clinical practice guidelines in medical care. Studies had to include at least two measurements: one
before (PRE) or immediately after implementation (EARLY POST) and one measurement longer than
one year after active implementation (LATE POST).

Results The search retrieved 3950 items, of which thirteen studies met the inclusion criteria, involving
seventeen sustainability evaluations. The mean timeframe between the end of active implementation
and the sustainability evaluation was 2.7 years [min 1.5 — max 7.0]. The studies were heterogeneous
with respect to their methodology. Sustainability was considered to be successful if performance in
terms of professionals’ adherence was fully maintained in the late post-implementation phase. Long-
term sustainability of professionals’ adherence was reported in 41% of the evaluations (7 out of 17),
adherence was not sustained in five evaluations, four evaluations showed mixed sustainability results
and in one evaluation it was unclear whether the professional adherence was sustained.

Conclusions Professionals’ adherence to a clinical practice guideline in medical care decreased after
more than one year after implementation in about half of the cases. Due to the limited number of
studies, the absence of a uniform definition, the high risk of bias, and the mixed results, no firm
conclusion about the sustainability of professionals’ adherence to guideline recommendations in
medical practice can be drawn.

Key words: sustainability, clinical practice guidelines, medical care, quality improvement,

implementation, adherence
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Article summary

Strengths and limitations of this study

- This is the first systematic review of the literature that has considered professionals’
adherence to clinical practice guidelines more than one year after active implementation.
This review shows that in half of the sustainability studies professionals fully sustained in
their adherence to a clinical practice guideline.

- This review showed that sustainability research is a relatively new and underexplored field
in health care.

- Sustainability research is not well indexed in electronic databases, and text word searches
are prone to high recall and low specificity. However, it is likely that the use of a broad
variety of search terms that covered sustainability, has downsized the number of relevant
studies missed and is a strength of the review.

- The number of studies and the methodological quality of the studies focusing on the
sustainability of professionals’ adherence are limited. This makes it difficult to draw firm

conclusions.
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INTRODUCTION

More than ever, improving healthcare performance is necessary due to limited budgets, increased
demand and the continuous development of innovations. Quality of care can be improved by
decreasing unwarranted practice variation between professionals. One way to reduce practice
variation is by transferring evidence-based knowledge into daily practice. To facilitate the translation of
the most recent evidence into practice, guidelines are developed and implemented. Following the
Institute of Medicine (IOM), clinical practice guidelines are “statements that include recommendations
intended to optimize patient care that are informed by a systematic review of evidence and an
assessment of the benefit and harms of alternative care options” (1). Guidelines contain practical
evidence based advice for professionals and patients and aim to improve the quality of care (2). In
general, uptake of guidelines does not happen spontaneously and often an active implementation
approach is required (3). Moreover, once a guideline is successfully implemented in practice, it may
be difficult to sustain the quality improvements over a longer period of time. People tend to fall back
into old routines (4) which may impact long-term adherence to a guideline.

The road towards sustainability of health care innovations into practice is suggested to be a dynamic
process (5) and sustainable adherence may not be self-evident without continued efforts. Sustainable
change of professionals’ behaviour has the potential to result in more optimal health care delivery and
efficiency. Not sustaining quality improvements can result in nihilistic attitudes towards future
innovation. In recent years, sustainability has gained attention in healthcare. Unfortunately, the
concept of sustainability is still underdeveloped (6, 7). Some existing reviews studied sustainability
from a wide health care perspective, including studies varying from medical care to public health.
Results showed that determinants of sustainability varied widely between healthcare areas (8, 9) and
suggest that partial sustainability of health care innovations is more common than full sustainability
(10).

In this systematic review, the scope of sustainability research will be narrowed to professionals’
adherence to clinical practice guidelines in medical care. The aim of the current review was to
evaluate the level of sustained professionals’ adherence to guideline recommendations in medical
practice more than one year following the cessation of the implementation project.

METHODS

Eligibility criteria

Studies needed to be focused on sustainability and on clinical practice guidelines. Sustainability was
described as “Sustainability of change exists when a newly implemented innovation continues to
deliver the benefits achieved over a longer period of time, certainly does not return to the usual
processes and becomes ‘the way things are done around here’ (11), even after the implementation
project is no longer actively carried out, until a better innovation comes along” (12). Studies had to
include at least two measurements: one before (PRE) or immediately after implementation (EARLY
POST) and one measurement longer than one year after active implementation (LATE POST). All
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activities to facilitate the adherence to clinical practice guidelines were labelled as part of the
implementation project. Studies needed to be focused on professionals’ adherence to a clinical
practice guideline. Studies only using self-reported adherence were excluded to reduce the chance of
social desirability bias and an overestimation of results (13). Lastly, studies had to focus on medical
care. Participants had to be healthcare professionals who deliver direct patient care. There were no
restrictions on study design of the research articles.

Search methods for identification of studies
Electronic searches

We searched MEDLINE (OvidSP) (1946- February 2014), CINAHL (EBSCO Host) (1982- February
2014), EMBASE (OvidSP) (February 2014), Cochrane Central Register of Controlled Trials
(CENTRAL) and the Guidelines International Network (GIN) library for studies. The electronic search
strategy was designed to focus on sustainability of guideline recommendations. Free text terms and
MeSH terms regarding sustainability, quality improvement, impact and guideline recommendations
were used. An information expert checked the developed search strategies (supplementary file 1).
Before final analyses, update searches were performed to identify possible additional studies (June
26, 2014).

Searching other resources

A snowball strategy was performed, in which the reference sections of reviews (6-10, 14) and
research papers on sustainability (15, 16) were searched. Also, databases such as PubMed and the
Web of Knowledge Science Citation Index were used to locate publications and publications citing the
original references. The process was repeated for any new relevant publication found.

Data collection and analysis
Selection of studies

All records were merged into a bibliographic database and screened independently by two reviewers
(SA, JdG) based on title and abstract. Full text screening was performed by two reviewers (SA, JdG).
Disagreement on selection was resolved in consensus meetings with a third reviewer (TvW). Reasons
for exclusion were documented during the full text screening. If more clarification or details of a study
were needed, an author was contacted. Authors of conference abstracts were emailed and were
asked to send the research protocol. Duplicate papers were identified and all papers published on one
study were used for retrieving information.

Data extraction and management
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Data of the methodology and results were independently extracted by two reviewers (SA, JdG),
guided by a predefined data extraction form. Effective Practice and Organisation of Care (EPOC) Data
Collection Checklist (17) items (e.g. location of care, type of targeted behaviour, implementation
interventions) were integrated in the data extraction form. The data extraction form was developed by
the authors and was pilot tested. The following study characteristics were recorded: study design,
publication year, whether the study was executed in a single centre or in multiple centres, type of
targeted behaviour, location of care, the name of the clinical practice guideline, clinical specialty, the
implementation activities used and whether or not the implementation strategy was externally guided.
An externally guided implementation strategy is a strategy which is lead and supported by an external
expert organisation. With respect to the methodology of the sustainability evaluation the following data
were extracted: the timeframe between the end of the implementation strategy and the sustainability
evaluation, the applied definition of sustainability, the data collection method, whether the evaluation
was performed on patient, hospital or multiple hospital level and whether the sustainability evaluation
was performed on single or multiple centre level. With respect to the outcome measures of the
studies, data on the professionals’ adherence rates before, early after implementation and longer than
one year after implementation, and the authors’ comments with respect to the sustainability of
professionals’ adherence were extracted. Adherence was presented in terms of proportion of patients
receiving treatment according to the clinical practice guideline recommendations. If sustainability of
professionals’ adherence to a clinical practice guideline was evaluated at multiple post-implementation
moments, the latest evaluation was selected as LATE POST measurement. The authors (SA and
JdG) checked if updates of the clinical practice guidelines had become available in the post-
implementation phase (e.g. between the EARLY POST and the LATE POST measurement), which
may explain reduced professionals’ adherence. Disagreement on data extraction was resolved in

consensus meetings with a third reviewer (TVW).

Assessment of risk of bias in included studies

Risk of bias assessment was independently conducted by two authors using the Downs and Black
checklist for randomized and non-randomized studies (18). This is a checklist which can be used for
checking the risk of bias of original research articles of various study designs. Results were interpreted
under consideration of risk of bias. The assessments were also used for recommendations for further
research by identifying elements of studies that can be improved in future studies. The checklist was
adapted to the research question. Risk of bias of the studies was presented on reporting, external

validity, internal validity (bias and confounding), power and overall level.

Analysis

The analysis was narrative. This included a summary of the methodological characteristics of the
sustainability evaluations, and the level of sustained professionals’ adherence compared to results
achieved immediately after implementation. Sustainability was considered to be successful if
performance in terms of professionals’ adherence was fully maintained in the late post-implementation
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phase. A sensitivity analysis was performed by applying a 90% instead of 100% adherence criterion of
sustainability.

RESULTS

Description of studies

For this review, 3950 items were retrieved and screened based on title and abstract, and 174 studies
were assessed based on full text reading. Figure 1 shows the study selection process as
recommended by the PRISMA statement (19) (supplementary file 2). Thirteen studies met the
inclusion criteria for this review, describing seventeen sustainability evaluations (20-32). Table 1
presents the characteristics of the included studies. Two publications were published before and
eleven after 2000 (21, 31). In five studies the targeted behaviour was prescribing (22, 23, 26, 28, 31),
in four studies procedures (27, 29, 30, 32), in three studies general management of a problem (20, 24,
25) and in one study (21) general management of a problem and prescribing. The location of care was
inpatient in six studies (21, 26, 27, 30, 32), outpatient in three studies (22-24) and mixed in five studies
(20, 25, 28, 29, 31).

The implementation strategy was described in twelve studies (supplementary file 3) (20-25, 27-37).
According to the EPOC checklist classification, in one study (22), a single element implementation
strategy was executed while in the other eleven studies a multi-faceted implementation strategy was
executed. Implementation activities were professional targeted interventions (n=11) (20, 21, 23-25, 27,
28, 30-37), followed by organisational interventions (n=6) (20, 21, 24, 31-34, 36, 37) and financial
interventions (n=1) (25). In five studies the implementation strategy was facilitated by external experts
(20, 23-25, 29). In one study it was unclear whether the implementation strategy was externally
supported (26).
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Table 1. Characteristics of the included studies

Page 8 of 59

Study ID Study | Clinical practice guideline Clinical Clinical practice guideline was Time
design specialty updated in the post-implementation frame
phase* (yes/no)
(years)
Ament (20) case Guideline to facilitate short stay for breast cancer surgery | Surgery Between 2007-2012: No (38, 39)** 5
(2014) The series | (33)
Netherlands
Benenson (21) case Clinical pathway for pneumonia (40) Various Between 1995-1997: No (41, 42) 3
(1999) UK series
Cates (22)(2009) | case Guideline for antibiotic prescription for children with General Between 1998-2001: No (44)** Centre 1:
UK series | earache and inflamed eardrums who are not unduly ill practice 3 Centre
(43) 2:2
Enriquez-Puga RCT (1) Antidepressant prescription guideline and (45) (2) General Guideline 1 between 2003-2004: yes 1.5
(23) Antibiotic prescription guideline (46) practice (47)
(2009) UK
Control group: intervention groups were each other’s Guideline 2 between 2003-2004: No
control group (46)
Forsner (24) RCT Clinical guideline (1) for depression (48) and (2) for Psychiatry uTD 1.5
(2010) Sweden suicidal behaviours (49)
Control group: received the guideline but were not
included in the intervention
Higuchi (25) case (1) Adult Asthma Care Best Practice Guideline (50) and (1)Various Guideline 1 between 2002-2006: Yes (1) 4
(2011) Canada series | (2) Reducing Foot Complications for People with (2)Various (52)
Diabetes Best Practice Guideline (51) (2)3
Guideline 2 between 2003-2006: Yes
(53)
Kelly (26) case Guideline for nurse managed titrated narcotic analgesia Emergency uTD 2
(2000) Australia series | (54) medicine
Knops (27) (2010) | case (1) a fluid balance guideline for oncology patients (35) (1) Various Guideline 1 UTD (local guideline) 7
The Netherlands | series | (2) a body temperature guideline for postoperative (2) Surgery Guideline 2 UTD (local guideline)
patients (55)
Loszadi (28) case Guidelines for the prevention and management of Neurology uTD Unknown,
(2006) UK series | corticosteroid induced osteoporosis (56) >2
Mclaws (29) case Guidelines on Hand Hygiene in Health Care (57) Various Between 2007-2008: No (57) 1.5
(2009) Australia series
Stephan (30) case Guideline for urine catheterization management for Orthopaedic | UTD (local guideline) 1.5
(2006) series | surgical procedures (58) / abdominal
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Switzerland surgery
Wakefield (31) case Guideline for the use of transdermal fentanyl for chronic | Various uTD 1.5
(1998) USA series | pain (31)
Williams (32) case Guideline for the repair and follow-up of third degree Obstetrics UTD (local guideline) 2
(2003) UK series | tears (59) and

10 gynaecology
11 * The cpg was updated between the POST and LATE POST measurement (yes) or was not updated between the POST and LATE POST measurement (no)
12 **Not updated with respect to the key recommendations of the guideline. The guideline was adopted in national guidelines in the post-implementation phase.
UTD: unable to determine
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Characteristics of the sustainability evaluations

The mean timeframe between the end of the implementation strategy and the sustainability evaluation
of twelve studies was 2.7 years [min 1.5 — max 7.0]. The actual timeframe of one evaluation was
unclear, but was at least two years (28). Two studies referred to a definition of sustainability (20, 25).
Eight studies used a retrospective data collection method (21-27, 31), two studies used a prospective
data collection method (29, 30) and three studies used both a prospective and a retrospective data
collection method (20, 28, 32). Nine papers reported the level of sustained adherence of a single
clinical practice guideline (20-22, 26, 28-32), while four reported the late post-implementation
adherence of two clinical practice guidelines (23-25, 27). Seven studies had a single centre design
(21, 26-28, 30-32) and six studies evaluated sustainability in multiple centres (20, 22-25, 29). Three
out of six multiple centre studies evaluated the sustainability on multiple centre level (20, 24, 29). Two
out of six multiple centre studies evaluated the sustainability of professionals’ adherence of two
guidelines which were implemented in one centre each (22, 25).

Sustainability of changed behaviour

The level of professionals’ adherence was fully sustained in seven out of seventeen evaluations (table
2, supplementary file 4). The adherence was not fully sustained in five evaluations and four
evaluations showed mixed sustainability results in the LATE POST measurement compared to the
EARLY POST measurement. In one study, the EARLY POST measurement was not executed, while
the authors reported sustained results (26). After decreasing the sustainability level of professionals’
adherence to 90% or higher, nine out of seventeen evaluations showed sustained results, two
evaluations showed no sustained results, four evaluations showed mixed results. In two evaluations it

was unclear whether the professionals’ adherence had been sustained at a level 90% or higher.

Five of the nine papers that reported about a single clinical practice guideline presented sustained
professionals’ adherence to clinical practice guidelines in the LATE POST measurement (20-22, 28,
32). One of these five papers evaluated the sustainability of a single clinical practice guideline in two
centres (22). In both centres professionals’ adherence had improved in the LATE POST measurement
compared to the EARLY POST measurement. The four studies analysing the sustainability of two
clinical practice guidelines showed mixed results. Two of these four studies (23, 27), presented the
same level or improved adherence to one guideline and decreased adherence to the other guideline in
the LATE POST measurement compared to the EARLY POST measurement. The other two of these
four studies (24, 25) presented adherence results on guideline recommendation level and did not
present overall adherence results on patient level. The adherence to the recommendations of the
clinical practice guidelines showed decreased and improved levels in the LATE POST measurement
compared to the EARLY POST measurement. In total, eight papers mentioned the term ‘sustainability’
in the conclusion (table 2) [20-26 30]. Five of these studies concluded to have sustained professionals’
adherence in the late post-implementation phase [20-22 26 30], three out of eight studies described to
have a ‘mixed pattern’, ‘small desired’ or ‘almost’ sustained professionals’ adherence [23-25].
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Table 2. Sustainability of professionals’ adherence to clinical practice guidelines

Study ID Authors’ comments in terms of sustainability of adherence to the clinical practice guideline* | Sustained compared to Sustained compared to
early implementation early implementation
results (100%) (yes/no)** | results (90%) (yes/no)***

Ament (20) “Adherence to the guideline recommendations was sustained in four early adopter hospitals” yes yes

Benenson (21) “The observed pre pathway to post pathway differences were sustained over three years” yes yes

Cates (22) (Centre 1 & 2) “our approach has brought about a sustained reduction in the use of antibiotics for yes yes

children with acute otitis media, and after dissemination of our findings, similar results have been
replicated at centre |l using deferred prescribing of antibiotics for children who are not unduly ill”

Enriquez-Puga (23)

“There was a small change in the desired direction in the proportion of antidepressants prescribed
according to guidelines that lasted for 24 months, although no change for antibiotics. A simple,
group level educational outreach intervention, designed to take account of identified barriers to
change, appears to have a small sustained effect on prescribing levels, but the effect is not
consistent across different groups of drugs”

Guideline 1: no

Guideline 2: yes

Guideline 1: no

Guideline 2: yes

Forsner (24)

“This study suggested that the compliance to clinical guidelines, for treatment of depression and
suicidal behaviour, was implemented and sustained over a two-year period after an active
implementation”

Guideline 1: mixed

Guideline 2: mixed

Guideline 1: mixed

Guideline 2: mixed

Higuchi (25) (1) The chart audit revealed that eleven nursing care indicators related to the asthma guideline Guideline 1: mixed Guideline 1: mixed
recommendations showed a mixed pattern of sustainability”
(2) Not mentioned
Guideline 2: mixed Guideline 2: mixed
Kelly (26) “The study demonstrated a significant and sustained change in analgesia administration practices na na
away from the intramuscular (IM) route in favour of the IV route.”
Knops (27) (1)Not mentioned Guideline 1: yes Guideline 1: yes

(2)Not mentioned

Guideline 2: no

Guideline 2: no

Loszadi (28) Not mentioned yes yes
Mclaws (29) Not mentioned no yes
Stephan (30) “One of the most important results of our intervention is its sustained impact. In particular, the no yes
frequency of catheter use decreased in the operating room not only immediately after guideline
implementation, but also could be observed 2 years later.”
Wakefield (31) Not mentioned no na
Williams (32) Not mentioned yes yes

* Citations of the authors of reviewed papers about the sustainability of adherence to the clinical practice guideline

** The same level or improved professionals’ adherence was achieved years after implementation compared to early post-implementation results (yes/no)

***At least 90% of professionals’ adherence was achieved years after implementation, compared to early post-implementation results (yes/no)
na: not applicable as the early post-implementation results were not measured
mixed: The overall professionals’ adherence was not presented, and both sustained and not sustained levels of professionals’ adherence to clinical practice guideline
recommendations were achieved in the late post-implementation phase compared to early post-implementation results.
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Risk of bias in included studies

All studies included in the present review had a high risk of bias, following the Downs and Black

assessment tool (18) (table 3, supplementary file 5).

Table 3. Results of the risk of bias assessment

Study ID Reporting External Internal Internal Total
validity validity - bias | validity -
confounding

Ament (20) Unclear High High High High
Benenson (21) Unclear High High High High
Cates (22) High Unclear High High High
Enriquez-Puga (23) Unclear High High High High
Forsner (24) Unclear Low High High High
Higuchi (25) High High High High High
Kelly (26) High High High High High
Knops (27) High Low High High High
Loszadi (28) Unclear High Unclear High High
Mclaws (29) High Low Unclear High High
Stephan (30) High High Unclear High High
Wakefield (31) High High High High High
Williams (32) High High Unclear High High
Total High High High High High
DISCUSSION

This systematic review identified thirteen studies, including seventeen evaluations that investigated
the sustainability of professionals’ adherence to a clinical practice guideline more than one year after
the implementation was finished. Of seventeen analyses that focused on the extent of sustained
professionals’ adherence to a clinical practice guideline, seven analyses revealed fully sustained
results. After decreasing the sustainability level of professionals’ adherence to 90% or higher, nine out
of seventeen evaluations showed sustained results. The current review showed that the number of
sustainability studies is scarce and that the studies are heterogeneous with respect to their
methodology. Furthermore, almost no study analysed or reflected on the updates of the guideline in
the post-implementation phase. The results of this review suggest that updates of the clinical practice
guidelines may have led to a warranted decrease in the adherence to the original clinical practice
guideline.

As was confirmed in another systematic review (10), the sustainability studies showed to have limited
methodological rigor. Two out of thirteen studies used an experimental design. The lack of identified
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studies in the current review suggests that most teams do not focus on the long-term performance
effect of quality improvements (60). Due to the limited number of studies focusing on this subject, the
heterogeneity in studies, suboptimal reporting by authors and the revealed methodological
weaknesses, no strong conclusions can be drawn based on the presented sustainability results. As
also shown in other research, most sustainability studies used a single-case study design by focusing
on a single type of programme or performed the evaluation at a single centre level (61). The current
review showed that in only two of the studies, a reference for the definition of sustainability was used.
Other studies performed a sustainability evaluation without mentioning a definition. This shows the
underdeveloped field of sustainability research. Also, a variety of timeframes to study the sustainability
of professionals’ adherence to clinical practice guidelines was revealed, varying from one and a half

year to seven years following implementation.

Our review focused on the sustainability of implementation success in terms of professionals’
adherence. Optimal adherence to a clinical practice guideline as determined during implementation is
not always desired; for example, clinical experience and evidence may change. This systematic
review included all research designs and seems to be the first review with respect to sustainability of
professionals’ adherence to clinical practice guidelines to date. Other reviews focused on healthcare
from a broad perspective including multiple health care fields (10) or reviewed studies performed
specifically in public health (6, 9). The sustainability of a health programme in public health may be
influenced by other determinants than the sustainability of a clinical practice guideline in medical care.
Also, the concept of the sustainability may differ between healthcare fields. For example, in public
health sustainability of a health programme may be successfully sustained if health outcomes, e.qg.
changed lifestyle, are maintained and financial support is still available (6, 61). In medical care, the
primary focus is on the quality and safety of care which is supposed to be captured in clinical practice
guidelines. Due to the specific focus on clinical practice guidelines in the current review, mainly other
studies were included compared to the existing sustainability reviews (6-10, 14).

Strengths and weaknesses

As yet, the term 'sustainability' is not consistently used for this area in the broader medical field, which
presents a limitation to the electronic search strategy. The topic is not well indexed in electronic
databases, and text word searches are prone to high recall and low specificity. However, it is likely
that the use of a broad variety of search terms that covered sustainability, has downsized the number
of relevant studies missed and is a strength of the review.

In this systematic review, sustainability was assessed as successful if performance in terms of
professionals’ adherence was fully maintained in the late post-implementation phase. Also, a
sensitivity analysis was performed to analyse the sustainability at a level of 90% or higher. However,
as mentioned before, a limitation of the review is the high risk of bias of all studies included. The
majority of the studies used a retrospective data collection method. Nevertheless, results were
interpreted under consideration of risk of bias, and the assessments were also used for
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recommendations for further research by identifying elements of studies that can be improved in new
studies. Also, the question is what the best method is for evaluating sustainability. For example,
retrospective data may be desired to prevent a Hawthorne effect when studying routine practice.

The results of the current review show more studies with sustained professionals’ adherence than
might be expected without continuing efforts and support to promote the level of sustained adherence
in the post-implementation phase. Possibly, studies with unfavourable results may not be published or
unsuccessful implementation projects may not be evaluated, leading to an under-representation of the
true amount of work carried out in the field (62, 63).

Implications for practice

The current review showed that the level of the sustainability of professionals’ adherence to clinical
practice guidelines varies on case study level and drops in more than half of the studies. Due to the
lack of sustainability research we think that sustainability failure as presented in this study is an
underestimation. Unfortunately, implementation projects are primarily focused on short-term actions
and short-term effect (60). To guarantee a sustainable health care system, maintaining or improving
the level of adherence to clinical practice guidelines achieved after implementation is necessary.

Future research

This review complements the existing sustainability research by focussing on sustained professionals’
adherence in medical practice. The current review showed that not many studies reported data on the
sustainability of professionals’ adherence to clinical practice guidelines. Also, no strong conclusions
can be drawn due to the high risk for bias and the heterogeneity of the studies. As shown in previous
research, structural methods for sustainability evaluations are lacking (10, 64). More sustainability
evaluation research and methodological guidance is needed to make future sustainability research
more robust and generalizable and may be helpful in creating a general sustainability language.

CONCLUSION

This systematic review identified, reported and analysed studies that evaluated the level of
sustainability of professionals’ adherence to guideline recommendations in medical practice more than
one year following the cessation of the implementation project. Seven out of seventeen evaluations
showed sustained professionals’ adherence on average 2.7 years after implementation. Due to the
limited number and the lack of methodological quality of the identified studies, no firm conclusion
about the sustainability of professionals’ adherence to guideline recommendations in medical practice
can be drawn. More sustainability evaluations, methodological sustainability studies and reviews are
needed in order to develop a general framework for sustainability measurement and to facilitate
uniform language and communication within the sustainability science.
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Figure 1. PRISMA Flow Diagram

Records identified through electronic database search:

(1) March 17,2014 MEDLINE (n=1329), Embase (n=2298), Cochrane (n=81), CINAHL (n=126), GIN
(n=0) (n=3830)

(2) March -June 27,2014: MEDLINE (n=8), Embase (n=99), Cochrane (n=0), CINAHL (n=13), GIN
(n=0) (n=120)

(n=3950 records)

Page 22 of 59
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Duplicates removed (n=879)
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v

Articles full-text assessed for eligibility

Articles full-text excluded (n=161)
(n=174 records)

Timeframe < 1 year: 71

Timeframe unclear: 7

\l/ Insufficient information provided: 13
No focus on a clinical practice guideline: 16
No research article: 14
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Paper is not about sustainability: 4

The paper is focused on public health: 1
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presented combined: 5

Articles included in analysis (n= 13 records)
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Supplementary file 1. Electronic search strategy for MEDLINE (OvidSP)

Database: Ovid MEDLINE <1946 to February Week 4 2014>

Date searched: 14.03.2014

Records found: 1329

Sustainability facet

1 (adoption adj2 (longitudinal or long term or longterm)).ti,ab,ot. (64)

2 ((continued or continuation) adj2 (adherence or compliance or effect or effects or effectiveness
or impact$ or intervention$ or innovation$ or program$)).ti,ab,ot. (1823)

3 (de-adoption adj2 (chang$ or intervention$ or innovation$ or program$)).ti,ab,ot. (0)

4  (diffusion adj2 (longitudinal or long term or longterm)).ti,ab,ot. (188)

5 ((discontinued or discontinuance or discontinuation) adj2 (intervention$ or innovation$ or
program$)).ti,ab,ot. (202)

6 ((dissemination or disseminated) adj2 (longitudinal or long term or longterm)).ti,ab,ot. (38)

7  (durability adj2 (adherence or benefit$ or chang$ or compliance or effect or effects or
effectiveness or intervention$ or improvement$ or implement$ or impact$ or innovation$ or
longitudinal or outcome$ or "over time" or process$ or program$ or post-implement$ or
success$)).ti,ab,ot. (402)

8 (fidelity adj2 (adherence or adoption or chang$ or compliance or effect or effects or
effectiveness or evaluat$ or impact$ or implement$ or improvement$ or intervention$ or
innovation$ or long-term or longterm or longitudinal or "over time" or outcome$ or post-
implementat$ or program$ or success$)).ti,ab,ot. (605)

9 (institutionali?ation adj2 (adherence or chang$ or compliance or effect or effects or
effectiveness or improvement$ or impact$ or innovation$ or longitudinal or long-term or longterm or
outcome$ or process$ or post-implement$)).ti,ab,ot. (235)

10 (longitudinal adj2 (adherence or assess$ or benefit$ or chang$ or compliance or effect or
effects or effectiveness or examination$ or evaluat$ or impact$ or pattern? or program$ or
success$)).ti,ab,ot. (9231)

11 ((maintenance or maintained) adj2 (adherence or chang$ or compliance or effect or effects or
effectiveness or fail$ or intervention$ or improvement$ or implement$ or impact$ or innovation$ or
long-term or longterm or longitudinal or outcome$ or "over time" or process$ or post-
implement$)).ti,ab,ot. (11874)

12 (normali?ation adj2 (adherence or chang$ or compliance or effect or effects or effectiveness
or improvement$ or impact$ or innovation$ or longitudinal or long-term or longterm or outcome$ or
process$ or post-implement$)).ti,ab,ot. (1069)

13 (persistence adj2 (implement$ or innovation$ or program$ or long-term or longterm or "over
time")).ti,ab,ot. (1551)

14  (routini$ adj2 (chang$ or improve$ or intervention$ or innovation$ or longitudinal or long-term
or longterm or outcome$ or "over time" or program$ or post-implement$)).ti,ab,ot. (8)

15 (sustain$ adj2 (adherence or adoption or assess or benefit$ or chang$ or compliance or
evaluat$ or effect or effects or effectiveness or fail$ or innovation$ or intervention$ or
improvement$ or implement$ or impact$ or long-term or longterm or outcome$ or "over time" or
program$ or post-implement$ or success$ or vitality)).ti,ab,ot. (15804)

16 sustainability.ti. (1367)

17 or/1-16 (43656)

Guidelines facet

18 guideline/ or practice guideline/ (24797)

19 guidelines as topic/ or practice guidelines as topic/ (108754)

20 Guideline Adherence/ (19958)

21 Health Planning Guidelines/ (3791)

22  (guideline$ or guide-line$).ti. (45298)

23 (practice adj3 parameter$).ti,ab. (1081)

24 clinical protocols/ (19624)
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guidance.ti,ab. (53787)

care pathway*.ti,ab. (1337)

critical pathway/ (4502)

(clinical adj3 pathway$).ti,ab. (2907)

algorithms/ (168579)

consensus development conference.pt. (8886)
consensus development conference nih.pt. (725)
or/18-31 (396861)

17 and 32 (1378)

Animal-only study exclusion

34

35

exp animals/ not (exp animals/ and humans/) (3902375)

33 not 34 (1329)
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Supplementary file 2. Excluded articles based on full-text selection

Paper

R. Adsit, D. Fraser, L. Redmond, S. Smith, and M. Fiore, 'Changing
Clinical Practice, Helping People Quit: The Wisconsin Cessation Outreach
Model', Wisconsin Medical Journal, 104 (2005), 32-36.

B. Allegranzi, A. Gayet-Ageron, N. Damani, L. Bengaly, M. L. McLaws, M.
L. Moro, Z. Memish, O. Urroz, H. Richet, J. Storr, L. Donaldson, and D.
Pittet, 'Global Implementation of Who's Multimodal Strategy for
Improvement of Hand Hygiene: A Quasi-Experimental Study', The Lancet
J. C. Alonso, 'A Figo Project in Uruguay to Prevent Maternal Death Due to
Unsafe Termination of Pregnancy', Journal of Perinatal Medicine, 41

E. Alp, D. Haverkate, and A. Voss, 'Hand Hygiene among Laboratory
Workers', Infection Control & Hospital Epidemiology, 27 (2006), 978-80.
H. K. Amdany, and M. McMillan, 'Metronidazole Intravenous Formulation
Use in in-Patients in Kapkatet District Hospital, Kenya: A Best Practice
Implementation Project’, JBI Database of Systematic Reviews and
Implementation Reports, 12 (2014), 419-32.

R. S. Bailie, D. Si, G. W. Robinson, S. J. Togni, and P. H. N. d'Abbs, 'A
Multifaceted Health-Service Intervention in Remote Aboriginal
Communities: 3-Year Follow-up of the Impact on Diabetes Care', Medical
R. S. Ballie, S. J. Togni, D. Si, G. Robinson, and P. H. N. D'Abbs,
'Preventive Medical Care in Remote Aboriginal Communities in the
Northern Territory: A Follow-up Study of the Impact of Clinical Guidelines,
Computerised Recall and Reminder Systems, and Audit and Feedback’,
Anonymous, ‘Report: Cpoe Adoption a Long-Term Process', Healthcare
Benchmarks & Quality Improvement, 10 (2003), 105-7.

M. B. Goetz, T. Hoang, S. R. Henry, H. Knapp, H. D. Anaya, A. L. Gifford,
and S. M. Asch, 'Evaluation of the Sustainability of an Intervention to
Increase Hiv Testing', J Gen Intern Med, 24 (2009), 1275-80.

E. L. Mawdsley, S. Garcia-Houchins, and S. G. Weber, 'Back to Basics:
Four Years of Sustained Improvement in Implementation of Contact
Precautions at a University Hospital', Joint Commission journal on quality
and patient safety / Joint Commission Resources, 36 (2010), 418-23.

R. S. Bailie, G. Robinson, S. N. Kondalsamy-Chennakesavan, S. Halpin,
and Z. Wang, 'Investigating the Sustainability of Outcomes in a Chronic
Disease Treatment Programme’, Soc Sci Med, 63 (2006), 1661-70.

F. E. Babl, D. Krieser, J. Belousoff, and T. Theophilos, 'Evaluation of a
Paediatric Procedural Sedation Training and Credentialing Programme:
Sustainability of Change', Emerg Med J, 27 (2010), 577-81.

P. A. Bampton, J. J. Sandford, and G. P. Young, 'Achieving Long-Term
Compliance with Colonoscopic Surveillance Guidelines for Patients at
Increased Risk of Colorectal Cancer in Australia’, International Journal of
Clinical Practice, 61 (2007), 510-13.

D. Berild, T. G. Abrahamsen, S. Andresen, E. Bjorlow, O. Haug, I. M.
Kossenko, O. I. Kubar, M. Lelek, S. I. Mintchenko, M. F. Pyasetskaya, S.
H. Ringertz, and G. A. Sysenko, 'A Controlled Intervention Study to
Improve Antibiotic Use in a Russian Paediatric Hospital', International
Journal of Antimicrobial Agents, 31 (2008), 478-83.

M. T. Bigham, R. Amato, P. Bondurrant, J. Fridriksson, C. D. Krawczeski,
J. Raake, S. Ryckman, S. Schwartz, J. Shaw, D. Wells, and R. J. Brilli,
‘Ventilator-Associated Pneumonia in the Pediatric Intensive Care Unit:
Characterizing the Problem and Implementing a Sustainable Solution’,

Exclusion reason
No adherence studied

Timeframe < 1 year

Insufficient information
provided
Timeframe < 1 year

Timeframe < 1 year

Timeframe unclear

Timeframe unclear

No research article

No focus on a clinical
practice guideline

No focus on a clinical
practice guideline
Timeframe < 1 year

Timeframe < 1 year

Timeframe < 1 year

Timeframe < 1 year

Short term and long term

data were presented
combined

M. Fleuren, E. Dusseldorp, S. van den Bergh, H. Vlek, J. Wildschut, E. van No focus on a clinical

den Akker, and D. Wijkel, 'Implementation of a Shared Care Guideline for
Back Pain: Effect on Unnecessary Referrals', Int J Qual Health Care, 22

practice guideline
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Benenson [21] |(1)Mean time to treatment (1)314.7 min (SD=199.0) [|(1)174.7 min (SD=113.1) (]S,l?gZ min (SD=98.8) 3
&
(2) Initial treatment given at emergency |(2)36/63 (58.1%) (2)90/96 (93.8%) (B511§122 (96.7%)
department § m >
8532
o5 %
220
Cates [22] Annual number of prescriptions per 100 |Centre 1: n=139 Centre 1: n=95 C?érgr_ai 1: n=76 Centre 1:3
children < 5 years old (n) °20
goz
205
S =, o
Qoo
Centre 2: n=122 Centre 2: n=67 Cgfﬁrgz: n=61 Centre 2:2
SNy
5 WO
Enriquez-Puga |(1)Number of items antibiotics (co- (1)Intervention group: (1)Intervention group: (ﬁ@érvention group: 15
[23] amixiclav and quinolone) prescribed for a- g
each six-month study period per 1000 > g
patients 5 32
6.9 4.6 53 §
(1)Control group: (1)Control group: (§Cogtrol group:
5.8 6.2 634 32
(2)Number of items antidepressants (2)Intervention group: (2)Intervention group: (Zs.lntgrvention group:
(lofepramine and fluoxetine) prescribed e
for each six-month study period per § S
1000 patients s 2
26.7 27.7 286 <
(2)Control group: (2)Control group: (@Coﬁtrol group:
20.9 214 20.8
Notes: regression analysis adjusting for
baseline
Forsner [24] 1 Proportion of patients treated following 15

guideline recommendations for
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2 35
la Accessibility/wait time Intervention group: Intervention group: Irﬁerv@mon group:
77.9% (n=95/122) 89.2% (n=107/120) 96% (§=216/240)
Control group: Control group: c@g@ group:
59.0% (n=36/61) 53.3% (n=32/60) 5;3 i@/"(n 62/120)
1b Diagnostic assessment Intervention group: Intervention group: Ir&b@@non group:
83.6% (n=102/122) 97.5% (n=117/120) 9%@)5(n 235/240)
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Control group: Control group: Cgrmgl group:

1d Standardized rating scale

le Standardized rating scale during
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1f Substance/drug abuse

1g Treatment (care) plan

1h Evaluation/outcome

1.6% (n=1/62)
Intervention group:
64.8% (n=79/122)
Control group:
44.3% (n=27/61)
Intervention group:

50.0% (n=61/122)
Control group:
24.6% (n=15/61)
Intervention group:
46.7% (n=57/122)
Control group:
32.8% (n=20/61)
Intervention group:
59.8% (n=73/122)
Control group:
42.6% (n=26/61)
Intervention group:
66.4% (n=81/122)

0% (n=0/60)
Intervention group:
91.7% (n=110/120)
Control group:
33.3% (n=20/60)
Intervention group:

87.5% (n=105/120)
Control group:
38.3% (n=23/60)
Intervention group:
87.5% (n=105/120)
Control group:
53.2% (n=32/60)
Intervention group:
87.5% (n=105/120)
Control group:
38.3% (n=23/60)
Intervention group:
95.8% (115/120)

O@%@ 1/120)

Iﬁierv@ntmn group:

94:2<F(n 226/240)

Cgﬂtr.gl group:

3570/@(n 44/120)

Irﬁervé_nnon group:
2 5

8§g3<>/§(n:212/240)
C8ntr8! group:
3830@(n =40/120)
Irﬁerv&nnon group:
88.8%.(n=213/240)
C8ntrg group:
43.398(n=52/120)
Intervgntion group:
91.30@(n=219/240)
Contrgl group:

27 5%(n=33/120)
Interv‘gntion group:
95.8%5(n=230/240)
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Study ID Primary outcome(s) Adherence PRE Adherence EARLY POST |Adhegence LATE POST |Time frame
measurement measurement neasgrement (years)

1i Continuity

1j Suicide assessment

1k Antidepressant medication

Control group:
59.0% (n=36/61)

Intervention group:

77.0% (n=94/122)
Control group:
78.7% (n=48/61)

Intervention group:

40.2% (n=49/122)
Control group:
45.9% (n=28/61)

Intervention group:

54.1% (n=66/122)
Control group:
45.9% (n=28/61)

Control group:
55.0% (n=33/60)
Intervention group:
95.0% (n=114/120)
Control group:
61.7% (n=37/60)
Intervention group:
95.8% (n=115/120)
Control group:
35.0% (n=21/60)
Intervention group:
90.8% (n=109/120)
Control group:
36.7% (n=22/60)

CSntrgl group:
48.3 (3=58/120)
In?ervg’hnon group:
93 go/g(n =230/240)
Cgrﬂrg group:
68{%’@(n 82/120)
Irﬁe?p\/gnnon group:
97,;@'?3(n 234/240)
Cg&rej group:
3&@/&(n 36/120)
Irmeﬂ/Entlon group:
93 &@(n 222/240)
ngi’roi group:

4%, 7%’(n 50/120)

- C'
= 3
2 Proportion of patients treated following E- S
guideline recommendations for suicidal 2 S
behaviour in % (n) '% g
2 5
2a Accessibility/wait time Intervention group: Intervention group: Ir‘ﬁ?e g tion group:
15.7% (n=19/121) 14.2% (n=17/120) 58 298 (n=142/240)
Control group: Control group: C@ntr‘eﬂ group:
29.5% (n=18/61) 31.7% (n=19/60) ocga (rﬁO/lZO)

2b Diagnostic assessment

2c Diagnostic instrument

2d Standardized rating scale

Intervention group:

49.6% (n=60/121)
Control group:
26.2% (n=16/61)

Intervention group:

0% (n=0/121)
Control group:
0% (n=0/61)

Intervention group:

Intervention group:
73.3% (n=88/120)
Control group:
16.7% (n=10/60)
Intervention group:
7.5% (n=9/120)
Control group:

0% (n=0/60)
Intervention group:

Ir@_arv%ntmn group:
98 793(n=220/240)
Contrgl group:

0% (1&0)
Intervgntion group:
7.5% gn=18)
Contr8} group:

0% (150)

IntervBntion group:

anb
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Study ID Primary outcome(s) Adherence PRE Adherence EARLY POST |Adhegence LATE POST |Time frame
measurement measurement neasgrement (years)

2e Standardized rating scale during
treatment

2f Substance/drug abuse

2g Treatment (care) plan

2h Evaluation/outcome

2i Continuity

2j Suicide assessment

2k Specialist assessment

41.3% (n=50/121)
Control group:
27.9% (n=17/61)
Intervention group:

16.5% (n=20/121)
Control group:
16.4% (n=10/61)
Intervention group:
52.1% (n=63/121)
Control group:
55.7% (n=34/61)
Intervention group:
37.4% (n=68/182)
Control group:
44.3% (n=27/61)
Intervention group:
20.7% (n=25/121)
Control group:
19.7% (n=12/61)
Intervention group:
86.0% (n=104/121)
Control group:
49.2% (n=30/61)
Intervention group:
55.4% (n=67/121)
Control group:
82.0% (n=50/61)
Intervention group:
50.4% (n=61/121)
Control group:
83.6% (n=51/61)

67.5% (n=81/120)
Control group:
16.7% (n=10/60)
Intervention group:

52.5% (n=63/120)
Control group:
10.0% (n=6/60)
Intervention group:
64.2% (n=77/120)
Control group:
56.7% (n=34/60)
Intervention group:
58.9% (n=106/120)
Control group:
41.7% (n=25/60)
Intervention group:
47.5% (n=57/120)
Control group:
8.3% (n=5/60)
Intervention group:
81.7% (n=98/120)
Control group:
31.7% (n=19/60)
Intervention group:
93.3% (n=112/120)
Control group:
73.3% (n=44/60)
Intervention group:
85.4% (n=103/120)
Control group:
83.3% (n=50/60)

78.39%(n=188)
=]

Ogntrtg group:

o%%gw 1)

Ir@e@/gnnon group:

5%@/;0(n 134)
C&”Brgil group:

5@%@ =6)

Ir‘iﬁ%vénnon group:

8§§>/§m 192)
Cgr#r@l group:
2%’@@% =35)

Irﬁedr‘,"s@ntmn group:

78 295 (n=190)
C8ntrdl group:
0o F=1)

Irﬁervgnnon group:

51;70/5 (n=124)
CBntrbI group:
O‘E? (n%O)

Irerv8ntion group:

930 (n=219)
antr& group:
0% (mO)

Irﬁervgphon group:

97.19%8(n=233)
>

Contrtgl group:

56.70@(n=68)

Intervention group:

91.7%(n=220)
Contrﬁl group:
71.7%(n=86)

anb
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Study ID Primary outcome(s) Adherence PRE Adherence EARLY POST Aﬁheénce LATE POST [Time frame
measurement measurement m:éasurement (years)
21 Follow-up Intervention group: Intervention group: Infervgntion group:
72.7% (n=88/121) 88.3% (n=106/120) 9@.10@(n:221)
Control group: Control group: antrﬁl group:
75.4% (n=46/61) 65.0% (n=39/60) 3‘@ go/g(n =45)
2m Evaluation assessment Intervention group: Intervention group: Irggwgnnon group:
32.2% (n=39/121) 64.2% (n=77/120) 75&@;’@(n 180)
Control group: Control group: Cﬁ?ﬁre‘l group:
18.0% (n=11/61) 13.3% (n=8/60) 1@;@}?3(n 13)
Higuchi [25] 1 Proportion of patients receiving care  |Not clear (total n=10) (tgt% 8-62) Asthma: 4
according to asthma guideline ag-g
recommendations 558
; g 3 Diabetes: 3
la Respiratory assessment done n=10/10 100% n__v j2 98.4%
8- 5
Level of asthma control documented for § §
O

1b medication in use

1c Use of B2 agonist

1d Experience of daytime symptoms
1le Experience of night time and/or
awaking symptoms

1f Physical activity

1g Absence from school or work

1h Exacerbation

1i Individualised action plan developed
for client’s discharge

1j Baseline teaching information on
asthma provided to patient by a nurse

1k Written information on asthma
provided

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtm

n=10/10 100%
n=10/10 100%
n=8/10 80.0%
n=8/10 80.0%

n= unclear 77.8%
n=7/10 70.0%
n=7/10 70.0%
n=7/10 70.0%

n=6/10 60.0%

n=6/10 60.0%

nselfgz 98.4%
nS52/82 84.4%
ngsz;g-z 51.7%
n£16/§2 26.2%

n:;29/§2 46.8%
n%/B% 4.9%
nﬂ47/g2 76.2%
nez/eg 3.2%

U'I

n=16/82 25.4%

By

NJUD

n=4/62 6.6%
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Study ID Primary outcome(s) Adherence PRE Adherence EARLY POST Aﬁheénce LATE POST [Time frame
measurement measurement m:gasﬁrement (years)
2 Proportion of patients receiving care (total n=50) (tetal g =65)
according to diabetes foot care guideline a N
recommendations (n=12) 5] o
Zms
2a Assessment for risk factors: foot n=22/50 44.0% n CD/ES 98.5%
ulceration/amputation o5 2
2b Assessment loss of protective n=5/50 10.0% ng /§5 15.6%
sensation =2 o
2c Assessment Structural or n=3/50 6.0% n;DSg/E’S 90.8%
biochemical abnormalities =5 3
2d Assessment evidence of impaired n=1/50 2.0% n§35_3f/g5 52.3%
circulation oo
2e Assessment Deficit in self-care n=14/50 28.0% n%]:g/& 15.4%
behaviour 3%S
2f Monofilament used to assess n=21/50 42.0% n24%/85 63.1%
sensation in the feet e g
29 Risk classification for foot n=37/50 73.7% n%%OES 45.9%
ulcer/amputation 5 %
3 T
3 %
Basic foot care education done on: i
2h Client’s risk factors n=15/50 30.0% n253/62 81.5%
2i Dally self-inspection of feet n=15/50 30.0% n§3/§2 81.5%
2j Proper nail and skin care n=15/50 30.0% n554/§2 83.1%
2k Injury prevention n=15/50 30.0% n$53/§2 81.5%
21 When to seek help n=15/50 30.0% n:,54/32 83.1%
o .w
Q N
2 S
Kelly [26] Proportion of patients receiving IM 76% (n=48/63) NA 3% (ns2/65) 2
narcotic analgesia P
Knops [27] (1)Proportion of patients receiving care |(1)NA (1)NA (1)10@% (534/534) 7

according to fluid balance guideline
recommendations
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Study ID Primary outcome(s) Adherence PRE Adherence EARLY POST Aﬁ_heénce LATE POST [Time frame
measurement measurement n@asgrement (years)
(2)Proportion of patients receiving care |(2)NA (2)91% (5‘30‘@ (617/1226)
according to body temperature guideline a N
recommendations g 9
o mo
Loszadi [28] Proportion of patients receiving care 61% (n=29/48) 79% (n=38/48) 9% (5:44/48) unclear, >2
according to guideline recommendations ggi
532
Mclaws [29] (hand hygiene events observed / hand |47% (3795/8057) 62% (NA) S8R @041/6972) 15
hygiene opportunities)x100 (%) TS
X< 3
205
238
Stephan [30] |Proportion of patients receiving care NA 82.2% (n=410/499) 8@ 8% (n=242/300) 1.5
according to guideline recommendations g g 3
=m3
=L0
Wakefield [31] [Proportion of patients receiving care Authors reported that the  |[NA l\{g_"é 15
according to guideline recommendations |JLATE POST compliance ';_> §
was lower compared to the =z 3
EARLY POST 2 s
measurement, but no 2 S
further details were » g
provided 2 o
Williams [32] JProportion of patients treated according é 3 2
to guideline recommendations for the § §
repair and follow-up of third degree tears g o
8 S
S
A Senior SpR present 30% (n=13/44) 40% (n=20/50) 6@ (0=18/30)
5 5
Theatre 70% (n=31/44) 82% (n=41/50) 97% @:29/30)
@
GA/Regional 70% (n=31/44) 82% (n=41/50) 97% (in=29/30)
©
Prolene 64% (n=28/44) 76% (n=38/50) 93% §:28/30)
_%j.)
Z
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Study ID Primary outcome(s) Adherence PRE Adherence EARLY POST |Adhegence LATE POST |Time frame
measurement measurement neasgrement (years)

Overlap documented

2

30% (n=13/44) 54% (n=27/50)

0

=20/30)

na: not applicable

* (s3gv) Jnauadns juswaublasug

"saifojouyoa) Jejiwis pue ‘Bulurel) | ‘Buiuiw erep pue 1xa] 0] parejal sash 1oy bu
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Author: Ament Benenson Cates [22] Enriquez Forsners iguchi Kelly [26] Knops [27] Lozsadi
[20] [21] [23] 241 3 [gs] [28]
Reporting comment - 0
1 Is the hypothesis/aim/objective of yes yes no yes yes oo ges yes yes yes
the study clearly described? 28 =
2 Are the main outcomes to be yes yes yes yes yes %‘g %es yes yes yes
measured clearly described in the 8%’ I
Introduction or Methods section? 3 g o
i
3 Are the characteristics of the Patients' was replaced by yes yes yes yes yes ;8 ges no yes yes
patients included in the study ‘professionals’ 2 28
clearly described ? 252
4 Are the interventions of interest  Intervention was replaced by  yes yes yes yes yes o> yes yes yes yes
clearly described? guideline R
5 Are the distributions of principal yes yes no yes yes gi@ no no no yes
confounders in each group of Q- 35
subjects to be compared clearly L
described? 5 2
6 Are the main findings of the study yes yes yes yes yes =1 %es no yes yes
clearly described? a
7 Does the study provide estimates na na na na na g E_a na na na
of the random variability in the o
data for the main outcomes? ‘é
8 Have all important adverse na na na na na 9‘:, a na na na
events that may be a 3
consequence of the intervention g
been reported? )
9 Have the characteristics of Patients’ was replaced by utd utd utd utd utd %- d utd utd utd
patients lost to follow-up been 'professionals’ @
described?
10 Have actual probability values yes yes utd yes yes yes utd utd

been reported (e.g. 0.035 rather
than <0.05) for the main
outcomes except where the
probability value is less than
0.0017?
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Author: Ament Benenson Cates [22] Enriquez Forsner~  &iguchi Kelly [26] Knops [27] Lozsadi
[20] [21] [23] [24] 3 5] [28]
External validity S o
11 Were the subjects asked to Subjects' was replaced by yes no utd yes yes (g Eo no yes no
participate in the study ‘professionals’. In case of = ©
representative of the entire general guideline and a c g
population from which they were  multicentre study: yes. In case @ rjn%
recruited? of a centre specific guideline oo
and one guideline: yes. o5 %
L SN
@ ‘30 Q
12 Were those subjects who were  Subjects' was replaced by yes utd utd no yes gg fib utd yes utd
prepared to participate 'professionals' = (’D' 1
representative of the entire x S §
population from which they were 2 g
recruited? 2o
oS o
13 Were the staff, places, and no yes yes yes yes g.,:; Tes yes yes no
facilities where the patients were 3 o
treated, representative of the 5 mi
treatment the majority of patients 3 — Z
receive? > =
- O
= 3
Internal validity - bias 5 8
14 Was an attempt made to blind Subjects' was replaced by na na na na na é Ba na na na
study subjects to the intervention ‘professionals’ » o
they have received? 2 §
o
%23 o
15 Was an attempt made to blind utd utd utd utd utd 3 Htd utd utd utd
those measuring the main g
outcomes of the intervention? §
=
16 If any of the results of the study no no no no no g no no yes
were based on “data dredging”, Q
was this made clear? 3
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2 Author: Ament Benenson Cates [22] Enriquez Forsne#;_ %iguchi Kelly [26] Knops [27] Lozsadi
3 [20] [21] [23] [24] & §45] [28]
4 17 In trials and cohort studies, do Patients’ was replaced by na na na yes yes S Aa na na na
5 the analyses adjust for different  'professionals’ 5 i
6 lengths of follow-up of patients, or (g., ©
7 in case-control studies, is the S ¥
8 time period between the § m >
9 intervention and outcome the *a 53;
same for cases and controls ? o5 %
10 TE=EN
11 ggR
12 18 Were the statistical tests used to yes yes no yes yes 53 Jbs yes no utd
13 assess the main outcomes = (’D' 8
14 appropriate? X< 3
15 19 Was compliance with the na na na na na =) Ea na na na
16 intervention/s reliable? con
17 20 Were the main outcome yes yes yes yes yes g.,;\ Tes yes yes yes
18 measures used accurate (valid 3 o
19 and reliable)? 5032
20 _ _ S &
21 Internal validity - confounding > 3
22 (selection bias and power) o 3
23 L 5
5 o
24 21 Were the patients in different Patients’ was replaced by na na na yes yes é Ba na na na
25 intervention groups (trials and 'professionals’ » =3
26 cohort studies) or were the cases 2 §
27 and controls (case-control 3 3
28 studies) recruited from the same 3 3
29 population? 2 S
30 22 Were study subjects in different  Study subjects’ was replaced na na na yes yes § fa na na na
31 intervention groups (trials and by 'professionals’ =4 >
32 cohort studies) or were the cases % b
33 and controls (case-control Q N
34 studies) recruited over the same o §
35 period of time? »
36 _ _ o &
37 23 Were study subjects randomised Subjects' was replaced by no no no yes yes fo no no no
38 to intervention groups? 'professionals’ 2
39 2
40 5
«Q
41 3
42 '%
p
45 For peer review only - http:/bmjopen.bmj.com/site/about/guidelines.xhtmg
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Author: Ament Benenson
[20] [21]
24 Was the randomised intervention no no
assignment concealed from both
patients and health care staff until
recruitment was complete and
irrevocable?
25 Was there adequate adjustment no yes
for confounding in the analyses
from which the main findings
were drawn?
26 Were losses of patients to follow- Patients was replaced by utd utd
up taken into account? professionals
27 Did the study have sufficient no no

power to detect a clinically
important effect where the
probability value for a difference
being due to chance is less than
5%7?

utd: Items were qualified as 'unable to determine' when information was not reported
na: not applicable
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Author:

McLaws
[29]

BMJ Open

Stephan
[30]

Wakefield Williams

[31]

[32]

10

Reporting comment
Is the hypothesis/aim/objective of
the study clearly described?

Are the main outcomes to be
measured clearly described in the
Introduction or Methods section?

Are the characteristics of the
patients included in the study
clearly described ?

Patients' was replaced by
'‘professionals’

Are the interventions of interest  Intervention was replaced by

clearly described? guideline
Are the distributions of principal
confounders in each group of

subjects to be compared clearly

described?

Are the main findings of the study
clearly described?

Does the study provide estimates
of the random variability in the
data for the main outcomes?

Have all important adverse
events that may be a
consequence of the intervention
been reported?

Have the characteristics of
patients lost to follow-up been
described?

Have actual probability values
been reported (e.g. 0.035 rather
than <0.05) for the main
outcomes except where the
probability value is less than
0.001?

Patients’ was replaced by
‘professionals’

yes

yes

yes

yes

no

yes

na

na

utd

yes

yes

yes

no

yes

yes

yes

na

na

utd

yes

yes

no

no

yes

no

yes

na

na

utd

yes

yes

yes

no

yes

yes

yes

na

na

utd

yes

'salfojouyoal Jejiwis pue ‘Buluresy |y ‘Buluiw erep pue 1xa) 01 palejal sasn 10} Buipnjoul ‘1ybiAdoo Aq |
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BMJ Open
Author: McLaws  Stephan  Wakefield Williams
[29] [30] [31] [32]
External validity
11 Were the subjects asked to Subjects' was replaced by yes no no yes
participate in the study ‘professionals’. In case of
representative of the entire general guideline and a
population from which they were  multicentre study: yes. In case
recruited? of a centre specific guideline
and one guideline: yes.
12 Were those subjects who were  Subjects' was replaced by yes utd utd yes
prepared to participate 'professionals'
representative of the entire
population from which they were
recruited?
13 Were the staff, places, and yes no no no
facilities where the patients were
treated, representative of the
treatment the majority of patients
receive?
Internal validity - bias
14 Was an attempt made to blind Subjects' was replaced by na na na na
study subjects to the intervention ‘professionals’
they have received?
15 Was an attempt made to blind utd utd utd utd
those measuring the main
outcomes of the intervention?
16 If any of the results of the study yes yes no yes

were based on “data dredging”,
was this made clear?
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2 Author: McLaws Stephan Wakefield Williams -
3 [29] [30] [31] [32] a
4 17 In trials and cohort studies, do Patients’ was replaced by na na na na g
5 the analyses adjust for different  'professionals’ g'
6 lengths of follow-up of patients, or =
7 in case-control studies, is the =
8 time period between the @ m
9 intervention and outcome the * o
10 same for cases and controls ? %gg'
11 23
12 18 Were the statistical tests used to yes yes yes yes 53
13 assess the main outcomes = (’D'
14 appropriate? ﬁ_g
15 19 Was compliance with the na na na na g ]
16 intervention/s reliable? oe
17 20 Were the main outcome yes yes yes yes g.,;\
18 measures used accurate (valid 3
19 and reliable)? 5:@
20 a
21 Internal validity - confounding >
22 (selection bias and power) g
23 o _ =)
24 21 Were the patients in different Patients’ was replaced by na na na na 2
25 intervention groups (trials and 'professionals’ »
26 cohort studies) or were the cases 2
27 and controls (case-control 3
28 studies) recruited from the same i
29 population? o
30 22 Were study subjects in different  Study subjects’ was replaced na na na na §
31 intervention groups (trials and by 'professionals’ =4
32 cohort studies) or were the cases %

and controls (case-control Q

33 studies) recruited over the same o
gg period of time? '
36 . . .
37 23 Were study subjects randomised Subjects' was replaced by no no no no
38 to intervention groups? 'professionals’
39
40
41
42
43
44 . . . . -
45 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtm
46

N
\,

| sp anbiydeibolqig souaby e GZoz ‘€T aunc uo jwod wg uadolway/:dny woly pspeojumoqd 'STOZ J8quadad 62 U0 £/0800-GT0Z-uadol


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

Author:

24 Was the randomised intervention
assignment concealed from both
patients and health care staff until
recruitment was complete and
irrevocable?

25 Was there adequate adjustment
for confounding in the analyses
from which the main findings
were drawn?
26 Were losses of patients to follow- Patients was replaced by
up taken into account? professionals
27 Did the study have sufficient
power to detect a clinically
important effect where the
probability value for a difference
being due to chance is less than
5%7?

utd: Items were qualified as 'unable to determine' when information was
na: not applicable

McLaws
[29]
no

yes

utd

no

BMJ Open
Stephan  Wakefield
[30] [31]
no no
yes no
utd utd
yes no

Williams
[32]
no

no

utd

no

'salfojouyoal Jejiwis pue ‘Buluresy |y ‘Buluiw erep pue 1xa) 01 palejal sasn 10} Buipnjoul ‘1ybiAdoo Aq |

* (s3gv) Jnauadns juswaublaosug

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtm

| sp anbiydeibolqig souaby e GZoz ‘€T aunc uo jwod wg uadolway/:dny woly pspeojumoqd 'STOZ J8quadad 62 U0 £/0800-GT0Z-uadol

Page 56 of 59


http://bmjopen.bmj.com/

Page 57 of 59

BMJ Open

< 3
g 3
© N
s B
1 S £
2 -8
. . 2 g
3 Supplementary file 6. PRISMA Checklist 2 o
: :
6 Section/topic # Checklist item °g.. 8 Reported on
7 - 3 page #
8 TITLE EE
?0 Title | 1 | Identify the report as a systematic review, meta-analysis, or both. o252 1
e
11 ABSTRACT g E
12 Structured summary 2 Provide a structured summary including, as applicable: background, objectiﬁg gata sources; study 2
13 eligibility criteria, participants, and interventions; study appraisal and synthe sur@ethods results;
14 limitations; conclusions and implications of key findings; systematic review rgg;;o‘&atlon number.
15 =5
16 INTRODUCTION g © 5
17 Rationale 3 Describe the rationale for the review in the context of what is already knownﬁf); - 4
18 Objectives 4 Provide an explicit statement of questions being addressed with reference t@gggicipants, interventions, |4
19 comparisons, outcomes, and study design (PICOS). =83
a—
3(1) METHODS > =
22 Protocol and registration 5 Indicate if a review protocol exists, if and where it can be accessed (e.g., W%b address), and, if na
23 available, provide registration information including registration number. S S
24 Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and report clﬁaraéteristics (e.g., years 45
gg considered, language, publication status) used as criteria for eligibility, giviné ragbnale.
O
27 Information sources 7 Describe all information sources (e.g., databases with dates of coverage, c%ltatﬁ with study authors to 5
28 identify additional studies) in the search and date last searched. 5 o
29 Search 8 Present full electronic search strategy for at least one database, including at:;,y ligits used, such that it 5, additional
32 could be repeated. : g file 1
32 Study selection 9 State the process for selecting studies (i.e., screening, eligibility, included m%yst?a‘manc review, and, if 45
33 applicable, included in the meta-analysis). L(ED N
34 Data collection process 10 Describe method of data extraction from reports (e.g., piloted forms, mdependenﬂy, in duplicate) and 5,6
35 any processes for obtaining and confirming data from investigators.
36 Data items 11 List and define all variables for which data were sought (e.g., PICOS, funding sd%rces) and any 5,6
g; assumptions and simplifications made. 8
39 2
40 S
«Q
41 3
42 =
43 o
44 o
45 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtm%
46 -



http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

Page 58 of 59

g S
<
BMJ Open o 2
S R
s R
Q ¢
E o
s &
Risk of bias in individual 12 Describe methods used for assessing risk of bias of individual studies (inclu@ing&pecification of whether |6
studies this was done at the study or outcome level), and how this information is to lge uSed in any data
synthesis. a N
Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means)S g na
Synthesis of results 14 Describe the methods of handling data and combining results of studies, if d§ x Sincluding measures of [na
consistency (e.g., I2) for each meta-analysis. 3 o3
@ -~
Risk of bias across studies 15 Specify any assessment of risk of bias that may affect the cumulative evider%g (c\g’.g., publication bias, na
selective reporting within studies). 3‘3 o
Additional analyses 16 Describe methods of additional analyses (e.g., sensitivity or subgroup analysq%,gneta—regression), if na
done, indicating which were pre-specified. ;5«% =1
RESULTS 2o
o O
Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in tm ;égiew, with reasons for 7
exclusions at each stage, ideally with a flow diagram. 3 mg
Study characteristics 18 For each study, present characteristics for which data were extracted (e.g., gt&d%size, PICOS, follow-up |7, table 1
period) and provide the citations. e
Risk of bias within studies 19 Present data on risk of bias of each study and, if available, any outcome level agessment (see item 12). | 12, table 3
L9
Results of individual studies |20 For all outcomes considered (benefits or harms), present, for each study: (ag'sing)le summary data for 10, table 2,
each intervention group (b) effect estimates and confidence intervals, ideallg)witgra forest plot. additional file
> = 4
2
Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals and rgeasures of na
consistency. 3 =
Risk of bias across studies 22 Present results of any assessment of risk of bias across studies (see Item lg). 2 12, table 3
Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup ana&seg, meta-regression [see |10
Item 16]). 1 s
DISCUSSION % N
Summary of evidence 24 Summarize the main findings including the strength of evidence for each main odtcome; consider their 12,13
relevance to key groups (e.g., healthcare providers, users, and policy makers). i
Lg
Limitations 25 Discuss limitations at study and outcome level (e.qg., risk of bias), and at review-ﬁzvel (e.g., incomplete 13,14

retrieval of identified research, reporting bias).

For peer review only - http://bomjopen.bmj.com/site/about/guidelines.xhtm

| @p anbiydeuiboiqig


http://bmjopen.bmj.com/

g g
Page 59 of 59 BMJ Open S 3
S
< g
1 S <
2 . ®
> o
3 Conclusions 26 Provide a general interpretation of the results in the context of other evidence, ad implications for future |14
g research. S 3
6 FUNDING % ©
7 Funding 27 Describe sources of funding for the systematic review and other support (e.g, s@pply of data); role of 15
8 funders for the systematic review. é gg
; so®
10 238
11 g3
12 535
" G2
= th
15 28
16 oc®
L2
17 Q :; g
18 3
19 553
> —
20 @3
21 > 3
22 5 32
23 -
24 a >
25 5 3
26 3 =
27 w o
3 3
28 z o
29 = >
g (]
30 o =
31 : °
32 e w
33 5 S
35 i
36 &
37 3
38 o
39 2
40 S
41 <
42 g
44 . . . . - @
45 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtmi
46 -



http://bmjopen.bmj.com/

BMJ Open

BM) Open

Sustainability of professionals’ adherence to clinical
practice guidelines in medical care: a systematic review

Journal:

BMJ Open

Manuscript ID

bmjopen-2015-008073.R1

Article Type:

Research

Date Submitted by the Author:

07-Sep-2015

Complete List of Authors:

Ament, Stephanie; Maastricht University, Department of Family Medicine,
School for Public Health and Primary Care (CAPHRI); Maastricht University,
School for Oncology and Developmental Biology (GROW)

De Groot, Jeanny; Maastricht University, Department of Family Medicine,
School for Public Health and Primary Care (CAPHRI); Maastricht University
Medical Centre, Department of Obstetrics and Gynaecology

Maessen, José; Maastricht University, Department of Family Medicine,
School for Public Health and Primary Care (CAPHRI); Maastricht University
Medical Centre, Department of Patient & Integrated Care

Dirksen, Carmen; Maastricht University Medical Centre, Department of
Clinical Epidemiology and Medical Technology Assessment

van der Weijden, Trudy; Maastricht University, Department of Family
Medicine, School for Public Health and Primary Care (CAPHRI)

Kleijnen, Jos; Kleijnen Systematic Reviews Ltd, ; Maastricht University,
Department of Family Medicine, School for Public Health and Primary Care
(CAPHRI)

<b>Primary Subject
Heading</b>:

Health services research

Secondary Subject Heading:

Evidence based practice

Keywords:

Protocols & guidelines < HEALTH SERVICES ADMINISTRATION &
MANAGEMENT, Quality in health care < HEALTH SERVICES
ADMINISTRATION & MANAGEMENT, Change management < HEALTH
SERVICES ADMINISTRATION & MANAGEMENT

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'saiIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollgig sousby re Gzoz ‘€T aung uo /wod (wg uadolway:dny wolj pspeojumod "STOZ 18qWadsQ 62 U0 £/0800-GT0Z-uadolwg/9eTT 0T Se paysiignd 1su1) :usado CING


http://bmjopen.bmj.com/

Page 1 of 78

©CoO~NOUITA,WNPE

17

18
19
20

21

22

23
24
25
26

27
28
29
30
31
32
33
34

35
36
37
38
39

40
41
42

BMJ Open

Sustainability of professionals’ adherence to clinical practice
guidelines in medical care: a systematic review

Stephanie M C Ament, PhD candidate'?, Jeanny J A de Groot, PhD candidate’®, José MC Maessen,
senior scientist ", Carmen D Dirksen, professor °, Trudy van der Weijden, professor’, Jos Kleijnen,
professor '

1 Department of Family Medicine, School for Public Health and Primary Care (CAPHRI), Maastricht University,
Maastricht, the Netherlands

2 School for Oncology and Developmental Biology (GROW), Maastricht University Medical Centre, Maastricht,
the Netherlands

3 Department of Obstetrics and Gynaecology, Maastricht University Medical Centre, Maastricht, the Netherlands
4 Department of Patient & Integrated Care, Maastricht University Medical Centre, Maastricht, the Netherlands

5 Department of Clinical Epidemiology and Medical Technology Assessment, Maastricht University Medical
Centre, Maastricht, the Netherlands

6 Kleijnen Systematic Reviews Ltd, York, UK

Addresses:

'"Maastricht University, P.O. box 616, 6200 MD Maastricht, The Netherlands; **°Maastricht University
Medical Centre, P.O. box 5800 6202 AZ Maastricht, The Netherlands, °Kleijnen Systematic Reviews
Ltd, 6 Escrick Business Park, Escrick, York, North Yorkshire YO19 6FD, United Kingdom

Email addresses:

Stephanie MC Ament - stephanie.ament@maastrichtuniversity.nl; Jeanny JA de Groot -
jeanny.degroot@maastrichtuniversity.nl; José MC Maessen - jose.maessen@mumc.nl; Carmen D
Dirksen — c.dirksen@mumc.nl; Trudy van der Weijden - trudy.vanderweijden@maastrichtuniversity.nl;
Jos Kleijnen - jos@systematic-reviews.com

§ Corresponding author

Stephanie Ament, stephanie.ament@maastrichtuniversity.nl
P.O. Box 5800 6202 AZ

Maastricht, The Netherlands

Tel + 31 43 387 1591,

Fax + 31 43 387 4419

The Corresponding Author has the right to grant on behalf of all authors and does grant on behalf of
all authors, an exclusive licence (or non-exclusive for government employees) on a worldwide basis to
the BMJ Publishing Group Ltd to permit this article (if accepted) to be published in BMJ editions and
any other BMJPGL products and sublicenses such use and exploit all subsidiary rights, as set out in

our licence.

1

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollgig sousby e Gzoz ‘€T aung uo /wod (wg uadolway/:dny wolj pspeojumod "STOZ 18qWadsQ 62 U0 £/0800-GT0Z-uadolwg/9eTT 0T Se paysiignd 1su1 :usdo CING


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

43

44
45

46

47
48
49
50

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

79

BMJ Open

ABSTRACT

Objectives To evaluate 1) the state of the art in sustainability research and 2) the outcomes of
professionals’ adherence to guideline recommendations in medical practice.

Design Systematic review

Data sources Searches were conducted till August 2015 in MEDLINE, CINAHL, EMBASE, Cochrane
Central Register of Controlled Trials (CENTRAL) and the Guidelines International Network (GIN)
library. A snowball strategy, in which reference sections of other reviews and of included papers were
searched, was used to identify additional papers.

Eligibility criteria Studies needed to be focused on sustainability and on professionals’ adherence to
clinical practice guidelines in medical care. Studies had to include at least two measurements: one
before (PRE) or immediately after implementation (EARLY POST) and one measurement longer than
one year after active implementation (LATE POST).

Results The search retrieved 4219 items, of which fourteen studies met the inclusion criteria,
involving eighteen sustainability evaluations. The mean timeframe between the end of active
implementation and the sustainability evaluation was 2.6 years [min 1.5 — max 7.0]. The studies were
heterogeneous with respect to their methodology. Sustainability was considered to be successful if
performance in terms of professionals’ adherence was fully maintained in the late post-implementation
phase. Long-term sustainability of professionals’ adherence was reported in seven out of eighteen
evaluations, adherence was not sustained in six evaluations, four evaluations showed mixed
sustainability results and in one evaluation it was unclear whether the professional adherence was
sustained.

Conclusions 2) Professionals’ adherence to a clinical practice guideline in medical care decreased
after more than one year after implementation in about half of the cases. 1) Due to the limited number
of studies, the absence of a uniform definition, the high risk of bias, and the mixed results of studies,
no firm conclusion about the sustainability of professionals’ adherence to guidelines in medical
practice can be drawn.

Key words: sustainability, clinical practice guidelines, medical care, quality improvement,

implementation, adherence

Article summary
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Strengths and limitations of this study

- This is the first systematic review of the literature that has considered professionals’
adherence to clinical practice guidelines more than one year after active implementation.
This review shows that in half of the sustainability studies professionals fully sustained in
their adherence to a clinical practice guideline.

- This review showed that sustainability research is a relatively new and underexplored field
in health care.

- Sustainability research is not well indexed in electronic databases, and text word searches
are prone to high recall and low specificity. However, it is likely that the use of a broad
variety of search terms that covered sustainability, has downsized the number of relevant
studies missed and is a strength of the review.

- The number of studies and the methodological quality of the studies focusing on the
sustainability of professionals’ adherence are limited. This makes it difficult to draw firm

conclusions.

INTRODUCTION

Quality of care can be improved by decreasing unwarranted practice variation between professionals.
One way to reduce practice variation is by transferring evidence-based knowledge into daily practice.

3
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To facilitate the translation of the most recent evidence into practice, guidelines are developed and
implemented. Following the Institute of Medicine (IOM), clinical practice guidelines are “statements
that include recommendations intended to optimize patient care that are informed by a systematic
review of evidence and an assessment of the benefit and harms of alternative care options” (1).
Guidelines contain practical evidence based advice for professionals and patients and aim to improve
the quality of care (2). In general, uptake of guidelines does not happen spontaneously and often an
active implementation approach is required (3). Moreover, once a guideline is successfully
implemented in practice, it may be difficult to sustain the quality improvements over a longer period of
time. People tend to fall back into old routines (4) which may impact long-term adherence to a
guideline.

The road towards sustainability of health care innovations into practice is suggested to be a dynamic
process (5) and sustainable adherence may not be self-evident without continued efforts. Sustainable
change of professionals’ behaviour has the potential to result in more optimal health care delivery and
efficiency. Not sustaining quality improvements can result in nihilistic attitudes towards future
innovation. In recent years, sustainability has gained attention in healthcare. Unfortunately, the
concept of sustainability is still underdeveloped (6, 7). Some existing reviews studied sustainability
from a wide health care perspective, including studies varying from medical care to public health.
Results showed that determinants of sustainability varied widely between healthcare areas (8, 9) and
suggest that partial sustainability of health care innovations is more common than full sustainability
(10).

In this systematic review, the scope of sustainability research will be narrowed to professionals’
adherence to clinical practice guidelines in medical care. The aim of the current review was to
evaluate the state of the art in sustainability research and the level of sustained professionals’
adherence to guideline recommendations in medical practice more than one year following the
cessation of the implementation project.

METHODS

Eligibility criteria

Studies needed to be focused on sustainability and on clinical practice guidelines. Sustainability was
described as “Sustainability of change exists when a newly implemented innovation continues to
deliver the benefits achieved over a longer period of time, certainly does not return to the usual
processes and becomes ‘the way things are done around here’ (11), even after the implementation
project is no longer actively carried out, until a better innovation comes along” (12). Studies had to
include at least two measurements: one before (PRE) or immediately after implementation (EARLY
POST) and one measurement longer than one year after active implementation (LATE POST). All
activities to facilitate the adherence to clinical practice guidelines were labelled as part of the
implementation project. Studies needed to be focused on professionals’ adherence to a clinical
practice guideline. Studies only using self-reported adherence were excluded to reduce the chance of
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social desirability bias and an overestimation of results (13). Lastly, studies had to focus on medical
care. Participants had to be healthcare professionals who deliver direct patient care. There were no
restrictions on study design of the research articles.

Search methods for identification of studies
Electronic searches

We searched MEDLINE (OvidSP) (1946- February 2014), CINAHL (EBSCO Host) (1982- February
2014), EMBASE (OvidSP) (February 2014), Cochrane Central Register of Controlled Trials
(CENTRAL) and the Guidelines International Network (GIN) library for studies. The electronic search
strategy was designed to focus on sustainability of guideline recommendations. Free text terms and
MeSH terms regarding sustainability, quality improvement, impact and guideline recommendations
were used. An information expert checked the developed search strategies (supplementary file 1).
Before final analyses, update searches were performed to identify possible additional studies (June
26, 2014 and August 4, 2015).

Searching other resources

A snowball strategy was performed, in which the reference sections of reviews (6-10, 14) (15) (16) and
research papers on sustainability (17, 18) were searched. Also, databases such as PubMed and the
Web of Knowledge Science Citation Index were used to locate publications and publications citing the
original references. The process was repeated for any new relevant publication found.

Data collection and analysis
Selection of studies

All records were merged into a bibliographic database and screened independently by two reviewers
(SA, JdG) based on title and abstract. Full text screening was performed by two reviewers (SA, JdG).
Disagreement on selection was resolved in consensus meetings with a third reviewer (TvW). Reasons
for exclusion were documented during the full text screening. If more clarification or details of a study
were needed, an author was contacted. Authors of conference abstracts were emailed and were
asked to send the research protocol. Duplicate papers were identified and all papers published on one

study were used for retrieving information.

Data extraction and management

Data of the methodology and results were independently extracted by two reviewers (SA, JdG),
guided by a predefined data extraction form. Effective Practice and Organisation of Care (EPOC) Data
Collection Checklist (19) items (e.g. location of care, type of targeted behaviour, implementation
interventions) were integrated in the data extraction form. The data extraction form was developed by
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the authors and was pilot tested. The following study characteristics were recorded: study design,
publication year, whether the study was executed in a single centre or in multiple centres, type of
targeted behaviour, location of care, the name of the clinical practice guideline, clinical specialty, the
implementation activities used and whether or not the implementation strategy was externally guided.
An externally guided implementation strategy is a strategy which is lead and supported by an external
expert organisation. With respect to the methodology of the sustainability evaluation the following data
were extracted: the timeframe between the end of the implementation strategy and the sustainability
evaluation, the applied definition of sustainability, the data collection method, whether the evaluation
was performed on patient, hospital or multiple hospital level and whether the sustainability evaluation
was performed on single or multiple centre level. With respect to the outcome measures of the
studies, data on the professionals’ adherence rates before, early after implementation and longer than
one year after implementation, and the authors’ comments with respect to the sustainability of
professionals’ adherence were extracted. Adherence was presented in terms of proportion of patients
receiving treatment according to the clinical practice guideline recommendations. If sustainability of
professionals’ adherence to a clinical practice guideline was evaluated at multiple post-implementation
moments, the latest evaluation was selected as LATE POST measurement. The authors (SA and
JdG) checked if updates of the clinical practice guidelines had become available in the post-
implementation phase (e.g. between the EARLY POST and the LATE POST measurement), which
may explain reduced professionals’ adherence. Disagreement on data extraction was resolved in
consensus meetings with a third reviewer (TVW).

Assessment of risk of bias in included studies

Risk of bias assessment was independently conducted by two authors using the Downs and Black
checklist for randomized and non-randomized studies (20). This is a checklist which can be used for
checking the risk of bias of original research articles of various study designs. Results were interpreted
under consideration of risk of bias. The assessments were also used for recommendations for further
research by identifying elements of studies that can be improved in future studies. The checklist was
adapted to the research question. Risk of bias of the studies was presented on reporting, external
validity, internal validity (bias and confounding), power and overall level.

Analysis

The analysis was narrative. This included a summary of the methodological characteristics of the
sustainability evaluations, descriptions of the level of sustainability as mentioned by the author, and
the level of sustained professionals’ adherence compared to results achieved immediately after
implementation. Sustainability was considered to be successful if performance in terms of
professionals’ adherence was fully maintained in the late post-implementation phase. A sensitivity
analysis was performed by applying a 90% instead of 100% adherence criterion of sustainability.
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RESULTS

Description of studies

For this review, 4219 items were retrieved and screened based on title and abstract, and 185 studies
were assessed based on full text reading. Figure 1 shows the study selection process as
recommended by the PRISMA statement (21) (supplementary file 2). Fourteen studies met the
inclusion criteria for this review, describing eighteen sustainability evaluations (22-35). Table 1
presents the characteristics of the included studies. Two publications were published before and
twelve after 2000 (23, 33). In six studies the targeted behaviour was prescribing (24, 25, 28, 30, 33,
35), in four studies procedures (29, 31, 32, 34), in three studies general management of a problem
(22, 26, 27) and in one study (23) general management of a problem and prescribing. The location of
care was inpatient in five studies (23, 28, 29, 32, 34), outpatient in four studies (24-26, 35) and mixed
in five studies (22, 27, 30, 31, 33).

The implementation strategy was described in thirteen studies (table 2) (22-27, 29-41). According to
the EPOC checklist classification, in one study (24), a single element implementation strategy was
executed while in the other twelve studies a multi-faceted implementation strategy was executed.
Implementation activities were professional targeted interventions (n=12) {Ament, 2014 #20;de Kok,
2010 #33;Ament, 2014 #34;Benenson, 1999 #21;Enriquez-Puga, 2009 #23;Forsner, 2010
#24:;Higuchi, 2011 #25;Knops, 2010 #27;Mank, 2003 #35;Knops, 2010 #27;Lozsadi, 2006 #28;Storm-
Versloot, 2012 #36;Pantle, 2009 #37;Stephan, 2006 #30;Wakefield, 1998 #31;Williams, 2003
#32;Gerber, 2013 #67;Gerber, 2014 #69}, followed by organisational interventions (n=6) (22, 23, 26,
33, 34, 36, 37, 39, 40) and financial interventions (n=1) (27). In six studies the implementation
strategy was facilitated by external experts (22, 25-27, 31, 35). In one study it was unclear whether the
implementation strategy was externally supported (28).
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Table 1. Characteristics of the included studies

Page 8 of 78

Study ID Study Clinical practice guideline Clinical Clinical practice guideline was updated in | Time
design specialty the post-implementation phase* (yes/no) | frame
(years)
Ament (22) (2014) | case Guideline to facilitate short stay for breast cancer surgery (36) | Surgery Between 2007-2012: No (42, 43)** 5
The Netherlands series
Benenson (23) case Clinical pathway for pneumonia (44) Various Between 1995-1997: No (45, 46) 3
(1999) UK series
Cates (24)(2009) UK | case Guideline for antibiotic prescription for children with earache | General Between 1998-2001: No (48)** Centre 1:
series and inflamed eardrums who are not unduly ill (47) practice 3 Centre
2:2
Enriquez-Puga (25) RCT (1) Antidepressant prescription guideline and (49) (2) General Guideline 1 between 2003-2004: yes (51) | 1.5
(2009) UK Antibiotic prescription guideline (50) practice
Guideline 2 between 2003-2004: No (50)

Control group: intervention groups were each other’s control

group
Forsner (26) RCT Clinical guideline (1) for depression (52) and (2) for suicidal Psychiatry uTD 1.5
(2010) Sweden behaviours (48)

Control group: received the guideline but were not included in

the intervention
Gerber (35) (2014) case Outpatient antimicrobial stewardship intervention (53) Pediatric Between 2011 - 2014: no (53) 1.5
USA series primary care
Higuchi (27) case (1) Adult Asthma Care Best Practice Guideline (54) and (2) (1)Various Guideline 1 between 2002-2006: Yes (56) | (1) 4
(2011) Canada series Reducing Foot Complications for People with Diabetes Best (2)Various

Practice Guideline (55) Guideline 2 between 2003-2006: Yes (57) | (2)3
Kelly (28) case Guideline for nurse managed titrated narcotic analgesia (58) Emergency uUTD 2
(2000) Australia series medicine
Knops (29) (2010) case (1) a fluid balance guideline for oncology patients (38) (1) Various Guideline 1 UTD (local guideline) 7
The Netherlands series (2) a body temperature guideline for postoperative patients (2) Surgery Guideline 2 UTD (local guideline)

(59)
Loszadi (30) case Guidelines for the prevention and management of Neurology uTD Unknown,
(2006) UK series corticosteroid induced osteoporosis (60) >2
Mclaws (31) case Guidelines on Hand Hygiene in Health Care (61) Various Between 2007-2008: No (61) 1.5
(2009) Australia series
Stephan (32) case Guideline for urine catheterization management for surgical Orthopaedic/ | UTD (local guideline) 1.5
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(2006) Switzerland series procedures (62) abdominal
surgery
Wakefield (33) case Guideline for the use of transdermal fentanyl for chronic pain Various uTD 1.5
(1998) USA series (33)
Williams (34) case Guideline for the repair and follow-up of third degree tears Obstetrics and | UTD (local guideline) 2
10 (2003) UK series | (63) gynaecology
11 * The cpg was updated between the POST and LATE POST measurement (yes) or was not updated between the POST and LATE POST measurement (no)

12 **Not updated with respect to the key recommendations of the guideline. The guideline was adopted in national guidelines in the post-implementation phase.
13 UTD: unable to determine
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BMJ Open

Professional interventions

Author Distribution of Educational Local consensus  Educational Local opinion Patient mediated
educational  meetings processes outreach visits leaders interventions
materials
Ament [22] ° ° ° ° °
Benenson [23] .
Cates [24]
Enriquez-Puga [25], Antidepressant prescription guideline . . .
Enriquez-Puga [25], antibiotic prescription guideline . . .
Forsner [26], depression guideline . . . . °
Forsner [26], suicidal behaviours guideline . . . ° °
Gerber [35] °
Higuchi [27], Adult Asthma Care Best Practice Guideline ) . ° °
Higuchi [27], Reducing Foot Complications for People with Diabetes Best . . . °
Practice Guideline
Kelly [28] *
Knops [29] fluid balance guideline for oncology patients *
Knops [29] body temperature guideline for postoperative patients . .
Loszadi [30] .
McLaws [31] . ° °
Stephan [32] ° ° °
Wakefield [33] . .
Williams [34]
*no information about the implementation strategy provided
e item explicitly stated in one of the related articles of the study
10
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1
2
3
4
5 Professional interventions Financial interventions
6 Author Audit and Reminders Marketing Mass media Other Other
7 feedback
8 Ament [22] °
9 Benenson [23]
12 Cates [24]
12 Enriquez-Puga [25], Antidepressant prescription guideline . .
13 Enriquez-Puga [25], antibiotic prescription guideline . .
14 Forsner [26], depression guideline . participation in local network
Forsner , suicidal behaviours guideline . participation in local networ
15 [26], suicidal behavi ideli icipation in local k
16 Gerber [35] .
17 Higuchi [27], Adult Asthma Care Best Practice Guideline ) . Additional funding to replace nurses
18 while they performed implementation
19 activities
Higuchi [27], Reducing Foot Complications for People with Diabetes Best . . Additional funding to replace nurses
20 hi [27], Red | f | h Diab dd | fund |
Practice Guideline while they performed implementation
21 ice Guideli hile th f d impl i
22 activities
Kelly [28] *
23
24 Knops [29] fluid balance guideline for oncology patients *
25 Knops [29] body temperature guideline for postoperative patients . .
26 Loszadi [30] °
27 McLaws [31] . . °
28 Stephan [32] . . °
29 Wakefield [33] .
30 Williams [34] .
31
266 *no information about the implementation strategy provided
32
33 267 e item explicitly stated in one of the related articles of the study
34
35
36
37
38
39
40
41
42 11
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44
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Organisational interventions Other
Author Revision of Clinical Formal integration of Skill mix changes  Continuity of care ~ Changes in physical Presence and
professional multidisciplinary services structure, facilities organisation of
roles team and equipment quality monitoring
Ament [22] . . °
Benenson [23] . . . Standard antibiotic order sheet

Cates [24]

Enriquez-Puga [25],
Antidepressant prescription
guideline

Enriquez-Puga [25],
antibiotic prescription
guideline

Forsner [26], depression
guideline

Forsner [26], suicidal
behaviours guideline
Gerber [35]

Higuchi [27], Adult Asthma
Care Best Practice Guideline

Higuchi [27], Reducing Foot
Complications for People
with Diabetes Best Practice
Guideline

Kelly [28] *

Knops [29] fluid balance
guideline for oncology
patients *

Knops [29] body
temperature guideline for
postoperative patients

Loszadi [30]
McLaws [31]
Stephan [32]
Wakefield [33]
Williams [34]

Evidence-based patient handout

[ ]
°
New documentation procedures
New documentation procedures
[ ] [
°
°

*no information about the implementation strategy provided
e item explicitly stated in one of the related articles of the study
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Characteristics of the sustainability evaluations

The mean timeframe between the end of the implementation strategy and the sustainability evaluation
of thirteen studies was 2.6 years [min 1.5 — max 7.0]. The actual timeframe of one evaluation was
unclear, but was at least two years (30). Two studies referred to a definition of sustainability (22, 27).
Eight studies used a retrospective data collection method (23-29, 33), three studies used a
prospective data collection method (31, 32, 35) and three studies used both a prospective and a
retrospective data collection method (22, 30, 34). Ten papers reported the level of sustained
adherence of a single clinical practice guideline (22-24, 28, 30-35), while four reported the late post-
implementation adherence of two clinical practice guidelines (25-27, 29). Seven studies had a single
centre design (23, 28-30, 32-34) and seven studies evaluated sustainability in multiple centres (22, 24-
27, 31, 35). Four out of six multiple centre studies evaluated the sustainability on multiple centre level
(22, 26, 31, 35). Two out of six multiple centre studies evaluated the sustainability of professionals’
adherence of two guidelines which were implemented in one centre each (24, 27).

Sustainability of changed behaviour

The level of professionals’ adherence was fully sustained in seven out of eighteen evaluations (table
3, supplementary file 3). The adherence was not fully sustained in six evaluations and four evaluations
showed mixed sustainability results in the LATE POST measurement compared to the EARLY POST
measurement. In one study, the EARLY POST measurement was not executed, while the authors
reported sustained results (28). After decreasing the sustainability level of professionals’ adherence to
90% or higher, nine out of eighteen evaluations showed sustained results, three evaluations showed
no sustained results, four evaluations showed mixed results. In two evaluations it was unclear whether

the professionals’ adherence had been sustained at a level 90% or higher.

Five of the ten papers that reported about a single clinical practice guideline presented sustained
professionals’ adherence to clinical practice guidelines in the LATE POST measurement (22-24, 30,
34). One of these five papers evaluated the sustainability of a single clinical practice guideline in two
centres (24). In both centres professionals’ adherence had improved in the LATE POST measurement
compared to the EARLY POST measurement. The four studies analysing the sustainability of two
clinical practice guidelines showed mixed results. Two of these four studies (25, 29), presented the
same level or improved adherence to one guideline and decreased adherence to the other guideline in
the LATE POST measurement compared to the EARLY POST measurement. The other two of these
four studies (26, 27) presented adherence results on guideline recommendation level and did not
present overall adherence results on patient level. The adherence to the recommendations of the
clinical practice guidelines showed decreased and improved levels in the LATE POST measurement
compared to the EARLY POST measurement. In total, eight papers mentioned the term ‘sustainability’
in the conclusion (table 3) (22-28, 32). Five of these studies concluded to have sustained
professionals’ adherence in the late post-implementation phase (22-24, 28, 32), three out of eight
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Table 3. Sustainability of professionals’ adherence to clinical practice guidelines

1 Study ID Authors’ comments in terms of sustainability of adherence to the clinical practice guideline* | Sustained compared to Sustained compared to
2 early implementation early implementation
3 results (100%) (yes/no)** results (90%) (yes/no)***
4 Ament (22) “Adherence to the guideline recommendations was sustained in four early adopter hospitals” yes yes
5 Benenson (23) “The observed pre pathway to post pathway differences were sustained over three years” yes yes
6 Cates (24) (Centre 1 & 2) “our approach has brought about a sustained reduction in the use of antibiotics for yes yes
7 children with acute otitis media, and after dissemination of our findings, similar results have been
replicated at centre |l using deferred prescribing of antibiotics for children who are not unduly ill”

8 Enriquez-Puga (25) | “There was a small change in the desired direction in the proportion of antidepressants prescribed Guideline 1: no Guideline 1: no
9 according to guidelines that lasted for 24 months, although no change for antibiotics. A simple,
10 group level educational outreach intervention, designed to take account of identified barriers to Guideline 2: yes
11 change, appears to have a small sustained effect on prescribing levels, but the effect is not Guideline 2: yes
12 consistent across different groups of drugs”
13 Forsner (26) “This study suggested that the compliance to clinical guidelines, for treatment of depression and Guideline 1: mixed Guideline 1: mixed
14 suicidal behaviour, was implemented and sustained over a two-year period after an active
15 implementation” Guideline 2: mixed Guideline 2: mixed
16 Gerber (35) Not mentioned no no

Higuchi (27) (1)“ The chart audit revealed that eleven nursing care indicators related to the asthma guideline Guideline 1: mixed Guideline 1: mixed
ig recommendations showed a mixed pattern of sustainability”
19 (2) Not mentioned
20 Guideline 2: mixed Guideline 2: mixed
21 | Kelly (28) “The study demonstrated a significant and sustained change in analgesia administration practices na na
22 away from the intramuscular (IM) route in favour of the 1V route.”
23 Knops (29) (1)Not mentioned Guideline 1: yes Guideline 1: yes
24 (2)Not mentioned Guideline 2: no Guideline 2: no
25 Loszadi (30) Not mentioned yes yes
26 Mclaws (31) Not mentioned no yes
27 Stephan (32) “One of the most important results of our intervention is its sustained impact. In particular, the no yes
28 frequency of catheter use decreased in the operating room not only immediately after guideline
29 implementation, but also could be observed 2 years later.”
30 | Wakefield (33) Not mentioned no na
31 | Williams (34) Not mentioned yes yes
gé * Citations of the authors of reviewed papers about the sustainability of adherence to the clinical practice guideline

** The same level or improved professionals’ adherence was achieved years after implementation compared to early post-implementation results (yes/no)
34 | »xat least 90% of professionals’ adherence was achieved years after implementation, compared to early post-implementation results (yes/no)
35 | na:not applicable as the early post-implementation results were not measured
36 mixed: The overall professionals’ adherence was not presented, and both sustained and not sustained levels of professionals’ adherence to clinical practice guideline
37 | recommendations were achieved in the late post-implementation phase compared to early post-implementation results.
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Risk of bias in included studies

All studies included in the present review had a high risk of bias, following the Downs and Black

assessment tool (20) (table 4, supplementary file 4).

Table 4. Results of the risk of bias assessment

Study ID Reporting External Internal Internal Total
validity validity - bias | validity -
confounding

Ament (22) Unclear High High High High
Benenson (23) Unclear High High High High
Cates (24) High Unclear High High High
Enriquez-Puga (25) Unclear High High Unclear High
Forsner (26) Unclear Low High High High
Gerber (35) Low Low High High High
Higuchi (27) High High High High High
Kelly (28) High High High High High
Knops (29) High Low High High High
Loszadi (30) Unclear High Unclear High High
Mclaws (31) High Low Unclear High High
Stephan (32) High High Unclear High High
Wakefield (33) High High High High High
Williams (34) High High Unclear High High
Total High High High High High
DISCUSSION

Our review focused on the level of sustainability of implementation success in terms of professionals’
adherence. Also, this systematic review described the state of the art in sustainability research. This
systematic review identified fourteen studies, including eighteen evaluations that investigated the
sustainability of professionals’ adherence to a clinical practice guideline more than one year after the
implementation was finished. Of eighteen analyses that focused on the extent of sustained
professionals’ adherence to a clinical practice guideline, seven analyses revealed fully sustained
results. After decreasing the sustainability level of professionals’ adherence to 90% or higher, nine out
of eighteen evaluations showed sustained results. The current review showed that the number of
sustainability studies is scarce and that the studies are heterogeneous with respect to their
methodology. Furthermore, almost no study analysed or reflected on the updates of the guideline in
the post-implementation phase. The results of this review suggest that updates of the clinical practice
guidelines may have led to a warranted decrease in the adherence to the original clinical practice
guideline.
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In this systematic review, information was presented about how to search for sustainability
evaluations, how sustainability research is defined and about the type and the methodological quality
of studies that report on sustainability. As was confirmed in another systematic review (10), the
sustainability studies showed to have limited methodological rigor. Two out of fourteen studies used
an experimental design. The lack of identified studies in the current review suggests that most teams
do not focus on the long-term performance effect of quality improvements (64). Due to the limited
number of studies focusing on this subject, the heterogeneity in studies, suboptimal reporting by
authors and the revealed methodological weaknesses, no strong conclusions can be drawn based on
the presented sustainability results. As also shown in other research, most sustainability studies used
a single-case study design by focusing on a single type of programme or performed the evaluation at
a single centre level (65). The current review showed that in only two of the studies, a reference for
the definition of sustainability was used. Other studies performed a sustainability evaluation without
mentioning a definition. This shows the underdeveloped field of sustainability research. Also, a variety
of timeframes to study the sustainability of professionals’ adherence to clinical practice guidelines was

revealed, varying from one and a half year to seven years following implementation.

Optimal adherence to a clinical practice guideline as determined during implementation is not always
desired; for example, clinical experience and evidence may change. This systematic review included
all research designs and seems to be the first review with respect to sustainability of professionals’
adherence to clinical practice guidelines to date. Other reviews focused on healthcare from a broad
perspective including multiple health care fields (10) or reviewed studies performed specifically in
public health (6, 9). The sustainability of a health programme in public health may be influenced by
other determinants than the sustainability of a clinical practice guideline in medical care. Also, the
concept of the sustainability may differ between healthcare fields. For example, in public health
sustainability of a health programme may be successfully sustained if health outcomes, e.g. changed
lifestyle, are maintained and financial support is still available (6, 65). In medical care, the primary
focus is on the quality and safety of care which is supposed to be captured in clinical practice
guidelines. Due to the specific focus on clinical practice guidelines in the current review, mainly other
studies were included compared to the existing sustainability reviews (6-10, 14).

Strengths and weaknesses

As yet, the term 'sustainability' is not consistently used for this area in the broader medical field, which
presents a limitation to the electronic search strategy. The topic is not well indexed in electronic
databases, and text word searches are prone to high recall and low specificity. However, it is likely
that the use of a broad variety of search terms that covered sustainability, has downsized the number
of relevant studies missed and is a strength of the review.

In this systematic review, sustainability was assessed as successful if performance in terms of
professionals’ adherence was fully maintained in the late post-implementation phase. This definition of
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sustainability may be too pragmatic as it could be undesirable to fully sustain the professionals’
adherence in the late post-implementation phase. Therefore, a sensitivity analysis was performed to
analyse the sustainability at a level of 90% or higher. However, as mentioned before, a limitation of the
review is the high risk of bias of all studies included. The majority of the studies used a retrospective
data collection method. Nevertheless, results were interpreted under consideration of risk of bias, and
the assessments were also used for recommendations for further research by identifying elements of
studies that can be improved in new studies. Also, the question is what the best method is for
evaluating sustainability. For example, retrospective data may be desired to prevent a Hawthorne
effect when studying routine practice.

The results of the current review show more studies with sustained professionals’ adherence than
might be expected without continuing efforts and support to promote the level of sustained adherence
in the post-implementation phase. Possibly, studies with unfavourable results may not be published or
unsuccessful implementation projects may not be evaluated, leading to an under-representation of the
true amount of work carried out in the field (66, 67).

Sustainability of professionals’ adherence may be influenced by the perceived quality of the guideline.
However, we were not able to analyse the quality of the guidelines given the limited information in the
manuscripts and the information on the Internet on the specific guidelines. More information about the
quality of the guidelines in sustainability evaluations may be helpful to analyse the sustainability of the
guideline. Also, the potential effect of the specific implementation strategies was not analysed as part
of the systematic review. Professionals’ adherence is an outcome measure used in implementation
science and it captures the behaviour change as a result of implementation strategies. The type of
implementation strategy may have had an effect on the sustainability of the implementation results.
The studies included used various implementation strategies and implemented different clinical
practices guidelines.

Implications for practice
The current review showed that the level of the sustainability of professionals’ adherence to clinical
practice guidelines varies on case study level and drops in more than half of the studies. Due to the
lack of sustainability research we think that sustainability failure as presented in this study is an
underestimation. Unfortunately, implementation projects are primarily focused on short-term actions
and short-term effect (64).

Future research

This review complements the existing sustainability research by focussing on sustained professionals’
adherence in medical practice. The current review showed that not many studies reported data on the
sustainability of professionals’ adherence to clinical practice guidelines. Also, no strong conclusions
can be drawn due to the high risk for bias and the heterogeneity of the studies. As shown in previous
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research, structural methods for sustainability evaluations are lacking (10, 68). Furthermore, future
implementation and sustainability evaluations may include information about the quality of the clinical
practice guideline, such as described in the AGREE instrument (69). More sustainability evaluation
research and methodological guidance is needed to make future sustainability research more robust
and generalizable and may be helpful in creating a general sustainability language.

CONCLUSION

This systematic review identified, reported and analysed studies that evaluated the level of
sustainability of professionals’ adherence to guideline recommendations in medical practice more than
one year following the cessation of the implementation project. 2) Seven out of eighteen evaluations
showed sustained professionals’ adherence on average 2.6 years after implementation. 1) Due to the
limited number and the lack of methodological quality of the identified studies, no firm conclusion
about the sustainability of professionals’ adherence to guideline recommendations in medical practice
can be drawn. More sustainability evaluations, methodological sustainability studies and reviews are
needed in order to develop a general framework for sustainability measurement and to facilitate

uniform language and communication within the sustainability science.
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Figure 1

Characteristics of the studies included

Implementation strategies as described by the authors

Sustainability of professionals’ adherence to clinical practice guidelines
Results of the risk of bias assessment

PRISMA Flow Diagram

Supplementary files

Supplementary file 1
Supplementary file 2

Supplementary file 3

Supplementary file 4
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Figure 1. PRISMA Flow Diagram

Records identified through electronic database search (n=4193)

March 17,2014 MEDLINE (n=1329), Embase (n=2298), Cochrane (n=81), CINAHL (n=126),

GIN (n=0) (n=3830)

March - June 27, 2014: MEDLINE (n=8), Embase (n=99), Cochrane (n=0), CINAHL (n=13),

GIN (n=0) (n=120)

June 27,2014 - August 4, 2015: MEDLINE (n=139), Embase (n=99), Cochrane (n=0),

CINAHL (n=5), GIN (n=0) (n=243)

Additional records identified through
snowball sampling (n=26)

Duplicates removed (n=1000)

Records screened based on title and
abstracts (n=3219 records)

Records excluded (n=3034)

Articles full-text assessed for eligibility

(n=185 records)

Articles included in analysis (n= 14
records)

Articles full-text excluded (n=171)

Timeframe < 1 year: 76

Timeframe unclear: 7

Insufficient information provided: 13
No focus on a clinical practice guideline:
17

No research article: 14

No adherence studied: 29

One measurement: 2

Paper is not about sustainability: 4

The paper is focused on public health: 2

Short term and long term data were
presented combined: 7

PRISMA Flow Diagram
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Supplementary file 1. Electronic search strategy for MEDLINE (OvidSP)

Database: Ovid MEDLINE <1946 to February Week 4 2014>

Date searched: 14.03.2014

Records found: 1329

Sustainability facet

1 (adoption adj2 (longitudinal or long term or longterm)).ti,ab,ot. (64)

2 ((continued or continuation) adj2 (adherence or compliance or effect or effects or effectiveness
or impact$ or intervention$ or innovation$ or program$)).ti,ab,ot. (1823)

3 (de-adoption adj2 (chang$ or intervention$ or innovation$ or program$)).ti,ab,ot. (0)

4  (diffusion adj2 (longitudinal or long term or longterm)).ti,ab,ot. (188)

5 ((discontinued or discontinuance or discontinuation) adj2 (intervention$ or innovation$ or
program$)).ti,ab,ot. (202)

6 ((dissemination or disseminated) adj2 (longitudinal or long term or longterm)).ti,ab,ot. (38)

7  (durability adj2 (adherence or benefit$ or chang$ or compliance or effect or effects or
effectiveness or intervention$ or improvement$ or implement$ or impact$ or innovation$ or
longitudinal or outcome$ or "over time" or process$ or program$ or post-implement$ or
success$)).ti,ab,ot. (402)

8 (fidelity adj2 (adherence or adoption or chang$ or compliance or effect or effects or
effectiveness or evaluat$ or impact$ or implement$ or improvement$ or intervention$ or
innovation$ or long-term or longterm or longitudinal or "over time" or outcome$ or post-
implementat$ or program$ or success$)).ti,ab,ot. (605)

9 (institutionali?ation adj2 (adherence or chang$ or compliance or effect or effects or
effectiveness or improvement$ or impact$ or innovation$ or longitudinal or long-term or longterm or
outcome$ or process$ or post-implement$)).ti,ab,ot. (235)

10 (longitudinal adj2 (adherence or assess$ or benefit$ or chang$ or compliance or effect or
effects or effectiveness or examination$ or evaluat$ or impact$ or pattern? or program$ or
success$)).ti,ab,ot. (9231)

11 ((maintenance or maintained) adj2 (adherence or chang$ or compliance or effect or effects or
effectiveness or fail$ or intervention$ or improvement$ or implement$ or impact$ or innovation$ or
long-term or longterm or longitudinal or outcome$ or "over time" or process$ or post-
implement$)).ti,ab,ot. (11874)

12 (normali?ation adj2 (adherence or chang$ or compliance or effect or effects or effectiveness
or improvement$ or impact$ or innovation$ or longitudinal or long-term or longterm or outcome$ or
process$ or post-implement$)).ti,ab,ot. (1069)

13 (persistence adj2 (implement$ or innovation$ or program$ or long-term or longterm or "over
time")).ti,ab,ot. (1551)

14  (routini$ adj2 (chang$ or improve$ or intervention$ or innovation$ or longitudinal or long-term
or longterm or outcome$ or "over time" or program$ or post-implement$)).ti,ab,ot. (8)

15 (sustain$ adj2 (adherence or adoption or assess or benefit$ or chang$ or compliance or
evaluat$ or effect or effects or effectiveness or fail$ or innovation$ or intervention$ or
improvement$ or implement$ or impact$ or long-term or longterm or outcome$ or "over time" or
program$ or post-implement$ or success$ or vitality)).ti,ab,ot. (15804)

16 sustainability.ti. (1367)

17 or/1-16 (43656)

Guidelines facet

18 guideline/ or practice guideline/ (24797)

19 guidelines as topic/ or practice guidelines as topic/ (108754)

20 Guideline Adherence/ (19958)

21 Health Planning Guidelines/ (3791)

22  (guideline$ or guide-line$).ti. (45298)

23 (practice adj3 parameter$).ti,ab. (1081)

24 clinical protocols/ (19624)
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28
29
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31
32

33
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guidance.ti,ab. (53787)

care pathway*.ti,ab. (1337)

critical pathway/ (4502)

(clinical adj3 pathway$).ti,ab. (2907)

algorithms/ (168579)

consensus development conference.pt. (8886)
consensus development conference nih.pt. (725)
or/18-31 (396861)

17 and 32 (1378)

Animal-only study exclusion

34

35

exp animals/ not (exp animals/ and humans/) (3902375)

33 not 34 (1329)
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Supplementary file 3. Sustainability of professionals’ adherence to clinical practice guidelines (detailed table)

Study ID Primary outcome(s) Adherence PRE Adherence EARLY |Adherence LATE Time
measurement POST measurement]POST measurement [frame
(years)
Ament [20] Proportion of patients 5

treated following guideline
recommendations:

1a.Treatment is|
discussed in a
preoperative

multidisciplinary
meeting*(n)

1b.The interval between
referral and first visit to
the breast wunit is 5
working days or less*(n)

1c.The interval between
diagnostic  tests and
informing patients about
the results is 5 working
days or less*(n)

1d.The interval between
the decision to operate
and surgery is 15 working
days or less*(n)

86% (n=139/161)

|37% (n=16/44)

62% (n=99/161)
|

|89% (n= 144/161)

95% (154/163)

61% (45/75)

64% (n=105/163)

80% (n=131/163)

100% (n=156/156)

84% (n=109/130)

90% (n=133/147)

80% (n=128/160)
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Study ID Primary outcome(s) Adherence PRE Adherence EARLY |Adherence LATE Time
measurement POST measurement]POST measurement [frame
(years)
1e.The generall73% (n=118/161)  |76% (n=123/163) 98% (n=156/160)
practitioner is informed
about the diagnosis,
treatment plan and
potential side-effects prior|
to surgery*(n) -
S
1f.The breast nurse stays|7% (n=11/161) 12% (n=19/163) 15% (n=24/159) i
in contact with the patient ®
after short stay (phone g
consultation)* (n) g
©
<
2
Overalll 59% 65% 78% =
=
o
c
Q.
=
(o]
(excluding missing| 5]
values) @ m
® >
nwn
= @
Da
23
(original guideline 83
comprises thirteen key| 53
recommendations) oW
X c
® ©
22
Benenson (1)Mean time to treatment](1)314.7 min (1)174.7 min (1)171.2 min 3 Q_g
[21] (SD=199.0) (SD=113.1) (SD=98.8) N
3 o8]
=.m
=R9)
5'\/
(9 . -
>
S
>
2
@
Q
(2) Initial treatment given (2)36/63 (58.1%) (2)90/96 (93.8%) (2)118/122 (96.7%) 2
at emergency department v,
3
)
@
o
>
=]
o
o
(o]
3
Cates [22] Annual number of Centre 1: n=139 Centre 1: n=95 Centre 1: n=76 Centre 1:3 '
prescriptions per 100
children < 5 years old (n)
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Study ID Primary outcome(s) Adherence PRE Adherence EARLY |Adherence LATE Time
measurement POST measurement]POST measurement [frame
(years)
Centre 2: n=122 Centre 2: n=67 Centre 2: n=61 Centre 2:2
Enriquez- (1)Number of items (1)Intervention (1)Intervention group:J(1)Intervention group: 1.5
Puga [23] antibiotics (co-amixiclav |group:

and quinolone) prescribed
for each six-month study
period per 1000 patients

(2)Number of items
antidepressants
(lofepramine and
fluoxetine) prescribed for
each six-month study
period per 1000 patients

6.9

(1)Control group:

5.8

(2)Intervention
group:

26.7

(2)Control group:

20.9

4.6

(1)Control group:

6.2

(2)Intervention group:

27.7

(2)Control group:

21.4

5.8

(1)Control group:

6.4

(2)Intervention group:

28.6

(2)Control group:

20.8
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Study ID

Primary outcome(s)

Adherence PRE

Adherence EARLY

Adherence LATE

Time

measurement POST measurement]POST measurement |frame
(years)
Notes: regression
analysis adjusting for
baseline
Forsner [24] |1 Proportion of patients 1.5

treated following guideline
recommendations for

Aanraccinn

1a Accessibility/wait time

1b Diagnostic
assessment

1c Diagnostic instrument

Intervention group:

77.9% (n=95/122)

Control group:

59.0% (n=36/61)

Intervention group:

83.6% (n=102/122)

Control group:

88.5% (n=54/61)

Intervention group:

12.3% (n=15/122)

Intervention group:

89.2% (n=107/120)

Control group:

53.3% (n=32/60)

Intervention group:

97.5% (n=117/120)

Control group:

90.0% (n=54/60)

Intervention group:

28.3% (n=34/120)

Intervention group:

90% (n=216/240)

Control group:

51.7% (n=62/120)

Intervention group:

97.9% (n=235/240)

Control group:

79.2% (n=95/120)

Intervention group:

44.2% (n=106/240)
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Study ID

Primary outcome(s)

Adherence PRE
measurement

Adherence EARLY
POST measurement

Adherence LATE
POST measurement

Time
frame
(years)

1d Standardized rating
scale

1e Standardized rating
scale during treatment

1f Substance/drug abuse

1g Treatment (care) plan

Control group:

1.6% (n=1/62)

Intervention group:

64.8% (n=79/122)

Control group:

44.3% (n=27/61)

Intervention group:

50.0% (n=61/122)

Control group:

24.6% (n=15/61)

Intervention group:

46.7% (n=57/122)

Control group:

32.8% (n=20/61)

Intervention group:

Control group:

0% (n=0/60)

Intervention group:

91.7% (n=110/120)

Control group:

33.3% (n=20/60)

Intervention group:

87.5% (n=105/120)

Control group:

38.3% (n=23/60)

Intervention group:

87.5% (n=105/120)

Control group:

53.2% (n=32/60)

Intervention group:

Control group:

0.8% (n=1/120)

Intervention group:

94.2% (n=226/240)

Control group:

36.7% (n=44/120)

Intervention group:

88.3% (n=212/240)

Control group:

33.3% (n=40/120)

Intervention group:

88.8% (n=213/240)

Control group:

43.3% (n=52/120)

Intervention group:
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Study ID

Primary outcome(s)

Adherence PRE
measurement

Adherence EARLY
POST measurement

Adherence LATE
POST measurement

Time
frame
(years)

1h Evaluation/outcome

1i Continuity

1j Suicide assessment

59.8% (n=73/122)

Control group:

42.6% (n=26/61)

Intervention group:

66.4% (n=81/122)

Control group:

59.0% (n=36/61)

Intervention group:

77.0% (n=94/122)

Control group:

78.7% (n=48/61)

Intervention group:

40.2% (n=49/122)

Control group:

45.9% (n=28/61)

87.5% (n=105/120)

Control group:

38.3% (n=23/60)

Intervention group:

95.8% (115/120)

Control group:

55.0% (n=33/60)

Intervention group:

95.0% (n=114/120)

Control group:

61.7% (n=37/60)

Intervention group:

95.8% (n=115/120)

Control group:

35.0% (n=21/60)

91.3% (n=219/240)

Control group:

27.5% (n=33/120)

Intervention group:

95.8% (n=230/240)

Control group:

48.3 (n=58/120)

Intervention group:

95.8% (n=230/240)

Control group:

68.3% (n=82/120)

Intervention group:

97.5% (n=234/240)

Control group:

30.0% (n=36/120)
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Study ID

Primary outcome(s)

Adherence PRE
measurement

Adherence EARLY
POST measurement

Adherence LATE
POST measurement

Time
frame
(years)

1k Antidepressant
medication

Intervention group:

54.1% (n=66/122)

Control group:

45.9% (n=28/61)

Intervention group:

90.8% (n=109/120)

Control group:

36.7% (n=22/60)

Intervention group:

92.5% (n=222/240)

Control group:

41.7% (n=50/120)

2 Proportion of patients
treated following guideline
recommendations for
suicidal behaviour in %

(n)

2a Accessibility/wait time

2b Diagnostic
assessment

Intervention group:

15.7% (n=19/121)

Control group:

29.5% (n=18/61)

Intervention group:

49.6% (n=60/121)

Control group:

Intervention group:

14.2% (n=17/120)

Control group:

31.7% (n=19/60)

Intervention group:

73.3% (n=88/120)

Control group:

Intervention group:

59.2% (n=142/240)

Control group:

0% (n=0/120)

Intervention group:

91.7% (n=220/240)

Control group:
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Study ID

Primary outcome(s)

Adherence PRE
measurement

Adherence EARLY
POST measurement

Adherence LATE
POST measurement

Time
frame
(years)

2c Diagnostic instrument

2d Standardized rating
scale

2e Standardized rating
scale during treatment

2f Substance/drug abuse

26.2% (n=16/61)

Intervention group:

0% (n=0/121)

Control group:

0% (n=0/61)

Intervention group:

41.3% (n=50/121)

Control group:

27.9% (n=17/61)

Intervention group:

16.5% (n=20/121)

Control group:

16.4% (n=10/61)

Intervention group:

52.1% (n=63/121)

16.7% (n=10/60)

Intervention group:

7.5% (n=9/120)

Control group:

0% (n=0/60)

Intervention group:

67.5% (n=81/120)

Control group:

16.7% (n=10/60)

Intervention group:

52.5% (n=63/120)

Control group:

10.0% (n=6/60)

Intervention group:

64.2% (n=77/120)

0% (n=0)

Intervention group:

7.5% (n=18)

Control group:

0% (n=0)

Intervention group:

78.3% (n=188)

Control group:

0.8% (n=1)

Intervention group:

55.8% (n=134)

Control group:

5.0% (n=6)

Intervention group:

80.0% (n=192)

For peer review only - http://omjopen.bmj.com/site/about/guidelines.xhtml

"salbojouyoal Jejiwis pue ‘Bulures; | ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o} Bulpnjoul ‘1ybliAdoo Aq paldalold

* (s3gVv) Jnaiadns juswaublasug


http://bmjopen.bmj.com/

Page 59 of 78

©CoO~NOUITA,WNPE

BMJ Open

Study ID

Primary outcome(s)

Adherence PRE
measurement

Adherence EARLY
POST measurement

Adherence LATE
POST measurement

Time
frame
(years)

2g Treatment (care) plan

2h Evaluation/outcome

2i Continuity

2j Suicide assessment

Control group:

55.7% (n=34/61)

Intervention group:

37.4% (n=68/182)

Control group:

44.3% (n=27/61)

Intervention group:

20.7% (n=25/121)

Control group:

19.7% (n=12/61)

Intervention group:

86.0% (n=104/121)

Control group:

49.2% (n=30/61)

Intervention group:

Control group:

56.7% (n=34/60)

Intervention group:

58.9% (n=106/120)

Control group:

41.7% (n=25/60)

Intervention group:

47.5% (n=57/120)

Control group:

8.3% (n=5/60)

Intervention group:

81.7% (n=98/120)

Control group:

31.7% (n=19/60)

Intervention group:

Control group:

29.2% (n=35)

Intervention group:

79.2% (n=190)

Control group:

0.8% (n=1)

Intervention group:

51.7% (n=124)

Control group:

0% (n=0)

Intervention group:

91.3% (n=219)

Control group:

0% (n=0)

Intervention group:
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Study ID

Primary outcome(s)

Adherence PRE
measurement

Adherence EARLY
POST measurement

Adherence LATE
POST measurement

Time
frame
(years)

2k Specialist assessment

2| Follow-up

2m Evaluation
assessment

55.4% (n=67/121)

Control group:

82.0% (n=50/61)

Intervention group:

50.4% (n=61/121)

Control group:

83.6% (n=51/61)

Intervention group:

72.7% (n=88/121)

Control group:

75.4% (n=46/61)

Intervention group:

32.2% (n=39/121)

Control group:

18.0% (n=11/61)

93.3% (n=112/120)

Control group:

73.3% (n=44/60)

Intervention group:

85.4% (n=103/120)

Control group:

83.3% (n=50/60)

Intervention group:

88.3% (n=106/120)

Control group:

65.0% (n=39/60)

Intervention group:

64.2% (n=77/120)

Control group:

13.3% (n=8/60)

97.1% (n=233)

Control group:

56.7% (n=68)

Intervention group:

91.7% (n=220)

Control group:

71.7% (n=86)

Intervention group:

92.1% (n=221)

Control group:

37.5% (n=45)

Intervention group:

75.0% (n=180)

Control group:

10.8% (n=13)
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Study ID

Primary outcome(s)

Adherence PRE

Adherence EARLY

Adherence LATE

Time

measurement POST measurement]POST measurement [frame
(years)
Gerber [35] |Proportion of patients n= 396.074 n=253.516 n=unclear 1.5
receiving care according
to guideline
recommendations
26,80% 14,30% 27,90%
Higuchi [25] |1 Proportion of patients  |Not clear (total n=10) (total n=62) Asthma: 4
receiving care according
to asthma guideline
recommendations
Diabetes:
3

1a Respiratory
assessment done

Level of asthma control
documented for :

1b medication in use

1c Use of B2 agonist

1d Experience of daytime
symptoms

1e Experience of night
time and/or awaking
symptoms

1f Physical activity

n=10/10 100%

n=10/10 100%

n=10/10 100%

n=8/10 80.0%

n=8/10 80.0%

n=unclear 77.8%

n=61/62 98.4%

n=61/62 98.4%

n=52/62 84.4%

n=32/62 51.7%

n=16/62 26.2%

n=29/62 46.8%
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Study ID

Primary outcome(s)

Adherence PRE
measurement

Adherence EARLY
POST measurement

Adherence LATE
POST measurement

Time
frame
(years)

1g Absence from school
or work

1h Exacerbation

1i Individualised action
plan developed for client’s
discharge

1j Baseline teaching
information on asthma
provided to patient by a
nurse

1k Written information on
asthma provided

2 Proportion of patients
receiving care according
to diabetes foot care

nuidalina

2a Assessment for risk
factors: foot
ulceration/amputation

2b Assessment loss of
protective sensation

2c¢c Assessment Structural
or biochemical
abnormalities

2d Assessment evidence
of impaired circulation

2e Assessment Deficit in
self-care behaviour

2f Monofilament used to
assess sensation in the
feet

n=7/10 70.0%

n=7/10 70.0%

n=7/10 70.0%

n=6/10 60.0%

n=6/10 60.0%

(total n=50)

n=22/50 44.0%

n=5/50 10.0%

n=3/50 6.0%

n=1/50 2.0%

n=14/50 28.0%

n=21/50 42.0%

n=3/62 4.9%

n=47/62 76.2%

n=2/62 3.2%

n=16/62 25.4%

n=4/62 6.6%

(total n=65)

n=64/65 98.5%

n=10/65 15.6%

n=59/65 90.8%

n=34/65 52.3%

n=10/65 15.4%

n=41/65 63.1%
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Study ID Primary outcome(s) Adherence PRE Adherence EARLY |Adherence LATE Time
measurement POST measurement]POST measurement [frame
(years)
2g Risk classification for n=37/50 73.7% n=30/65 45.9%
foot ulcer/amputation
Basic foot care education
done on:
2h Client’s risk factors n=15/50 30.0% n=53/62 81.5%
2i Daily self-inspection of n=15/50 30.0% n=53/62 81.5%
feet
2j Proper nail and skin n=15/50 30.0% n=54/62 83.1%
care
2K Injury prevention n=15/50 30.0% n=53/62 81.5%
21 When to seek help n=15/50 30.0% n=54/62 83.1%
Kelly [26] Proportion of patients 76% (n=48/63) NA 3% (n=2/65) 2
receiving IM narcotic
analgesia
Knops [27] (1)Proportion of patients J(1)NA (1)NA (1)100% (534/534) |7
receiving care according
to fluid balance guideline
recommendations
(2)Proportion of patients J(2)NA (2)91% (2)50% (617/1226)

receiving care according
to body temperature
guideline
recommendations
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Study ID

Primary outcome(s)

Adherence PRE

Adherence EARLY

Adherence LATE

Time

measurement POST measurement]POST measurement |frame
(years)
Loszadi [28] |Proportion of patients 61% (n=29/48) 79% (n=38/48) 92% (n=44/48) unclear,
receiving care according >2
to guideline
recommendations
Mclaws [29] [(hand hygiene events 47% (3795/8057)  162% (NA) 58% (4041/6972) 1.5
observed / hand hygiene
opportunities)x100 (%)
Stephan [30] [Proportion of patients NA 82.2% (n=410/499) [|80.8% (n=242/300) |[1.5
receiving care according
to guideline
recommendations
Wakefield [31]{Proportion of patients Authors reported NA NA 1.5
receiving care according [that the LATE POST
to guideline compliance was
recommendations lower compared to
the EARLY POST
measurement, but
no further details
were provided
Williams [32] |Proportion of patients 2

treated according to
guideline
recommendations for the
repair and follow-up of
third degree tears

A Senior SpR present

Theatre

30% (n=13/44)

70% (n=31/44)

40% (n=20/50)

82% (n=41/50)

60% (n=18/30)

97% (n=29/30)
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Study ID

Primary outcome(s)

Adherence PRE
measurement

Adherence EARLY
POST measurement

Adherence LATE
POST measurement

Time
frame
(years)

GA/Regional

Prolene

Overlap documented

70% (n=31/44)

64% (n=28/44)

30% (n=13/44)

82% (n=41/50)

76% (n=38/50)

54% (n=27/50)

97% (n=29/30)

93% (n=28/30)

67% (n=20/30)

na: not applicable
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]
O ~
Author: Ament [20] Benenson Cates [22] Enriquez @rscéoer Gerber [35] Higuchi Kelly [26]
1211 1231 FLIIN [25]
©
Reporting comment = 5
% mao
3532
1 Is the hypothesis/aim/objective of yes yes no yes yes @ yes yes yes
the study clearly described? % 25
a3
— D -
o=9
g oz
2 Are the main outcomes to be yes yes yes yes s =) yes yes yes
measured clearly described in the 2 2
Introduction or Methods section? S‘ 52
s’u”% T
g- m3
3 Are the characteristics of the Patients' was replaced by yes yes yes yes g@ = yes yes no
patients included in the study professionals’ s =2
clearly described ? % g
8 5
S ©
=1 ]
4 Are the interventions of interest Intervention was replaced by yes yes yes yes @s = yes yes yes
clearly described? guideline 2 g
a 3
%23 o
3 3
Iy o
5 Are the distributions of principal yes yes no yes ﬁ;s 2. yes no no
confounders in each group of o <
. >0
subjects to be compared clearly 3 2
described? o w
Q N
o
6 Are the main findings of the study yes yes yes yes y%s 5 yes yes no
clearly described? ]
>
«Q
@
>
®
7 Does the study provide estimates of na na na na na @ na na na
the random variability in the data for =2
the main outcomes? B
g
>
2
o
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8 Have all important adverse events na na na na
that may be a consequence of the
intervention been reported?
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Gerber [35] Higuchi Kelly [26]
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9 Have the characteristics of patients Patients' was replaced by utd utd utd utd
lost to follow-up been described?  professionals’

yes utd utd

13 10 Have actual probability values been yes yes utd yes

reported (e.g. 0.035 rather than
<0.05) for the main outcomes
except where the probability value
is less than 0.0017?

yes no yes
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27 External validity

33 11 Were the subjects asked to Subjects' was replaced by yes no utd yes
participate in the study professionals’. In case of general
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population from which they were study: yes. In case of a centre
recruited? specific guideline and one
guideline: yes.

(2

yes no no
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Author: Ament [20] Benenson Cates [22] Enriquez Forsger Gerber [35] Higuchi Kelly [26]
1211 1231 241 125]
12 Were those subjects who were Subjects' was replaced by yes utd utd no ¥es o yes no utd
prepared to participate professionals’ =1 Ii
representative of the entire % ©
population from which they were i g
recruited? @ B”%
nwn o
= @
oo
13 Were the staff, places, and facilities no yes yes yes %eg S yes yes yes
where the patients were treated, E?D 'o_-u‘
representative of the treatment the °2 g
majority of patients receive? L=
QDo
az8
oS o
B2
® % g
2m3
Internal validity - bias e
Q- o
> =
14 Was an attempt made to blind Subjects' was replaced by na na na na m g na na na
study subjects to the intervention professionals’ %. =}
they have received? 5 @
Q 2
= O
s 3
15 Was an attempt made to blind utd utd utd utd l.ﬁ'd '8 no utd utd
those measuring the main 3 3
outcomes of the intervention? § S
g £
=5 >
16 If any of the results of the study no no no no rg) 2 yes no no
were based on “data dredging”, S g
was this made clear? o O
7] N
: al
®
17 In trials and cohort studies, do the  Patients' was replaced by na na na yes yes % na na na
analyses adjust for different lengths professionals’ =
of follow-up of patients, or in case- ;
control studies, is the time period =
between the intervention and >
outcome the same for cases and %
rAantrale 2 ©
>
2
o
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4 18 Were the statistical tests used to yes yes no yes ¥es ‘C‘;’ yes yes yes
5 assess the main outcomes =1 Ii
6 appropriate? g g
7 c &
8 053
9 19 Was compliance with the na na na na o o na na na
intervention/s reliable? o5 2
10 RS
11 23 e
12 835
ﬁ, 20 Were the main outcome measures yes yes yes yes @Q% yes yes yes
used accurate (valid and reliable)? 2 o5
- 238
16 o =5
17 E’% g
L
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20 Internal validity - confounding 5‘; 2
g; (selection bias and power) = g
23 21 Were the patients in different Patients' was replaced by na na na yes @s g na na na
24 intervention groups (trials and professionals’ g' o
25 cohort studies) or were the cases » o
26 and controls (case-control studies) 2 §
27 recruited from the same v, 3
28 population? 3 3
o @]
29 22 Were study subjects in different Study subjects’ was replaced by na na na yes ¥es 2. na na na
30 intervention groups (trials and professionals’ 2 %
31 cohort studies) or were the cases a N
32 and controls (case-control studies) S g
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34 time? Cg
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35 =
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24
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26

27

Author:

Was the randomised intervention
assignment concealed from both
patients and health care staff until
recruitment was complete and
irrevocable?

Was there adequate adjustment for
confounding in the analyses from
which the main findings were
drawn?

Were losses of patients to follow-up Patients was replaced by
taken into account? professionals

Did the study have sufficient power
to detect a clinically important effect
where the probability value for a
difference being due to chance is
less than 5%7?
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Section/topic # Checklist item Reported on
page #

TITLE >

Title | 1 | Identify the report as a systematic review, meta-analysis, or both. m;a” 1

ABSTRACT )

Structured summary 2 Provide a structured summary including, as applicable: background; objectiv@ S g data sources; study 2
eligibility criteria, participants, and interventions; study appraisal and synthe@@rﬁethods results;
limitations; conclusions and implications of key findings; systematic review ré’@%ation number.

INTRODUCTION 2ol

Rationale 3 Describe the rationale for the review in the context of what is already knowng 5 > = 4

Objectives 4 Provide an explicit statement of questions being addressed with reference tgppéﬁlmpants interventions, |4
comparisons, outcomes, and study design (PICOS). 5\(’33

‘e e

METHODS > =

Protocol and registration 5 Indicate if a review protocol exists, if and where it can be accessed (e.g., ng address), and, if na
available, provide registration information including registration number. 5 S

= (0]

Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and report cﬁ’ara@eristics (e.g., years 4,5
considered, language, publication status) used as criteria for eligibility, givinéraﬁ)nale.

Information sources 7 Describe all information sources (e.g., databases with dates of coverage, C@ta@ with study authors to 5
identify additional studies) in the search and date last searched. 5 ©

Search 8 Present full electronic search strategy for at least one database, including aﬁy Il@lts used, such that it 5, additional
could be repeated. m file 1

Study selection 9 State the process for selecting studies (i.e., screening, eligibility, included m%ysiﬁmatlc review, and, if 4,5
applicable, included in the meta-analysis). 5- N

Data collection process 10 Describe method of data extraction from reports (e.g., piloted forms, mdependerﬁﬂy, in duplicate) and any | 5,6
processes for obtaining and confirming data from investigators.

Data items 11 List and define all variables for which data were sought (e.g., PICOS, funding snﬁrces) and any 5,6
assumptions and simplifications made.
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3 Risk of bias in individual 12 Describe methods used for assessing risk of bias of individual studies ( inclu@'ng&épecification of whether |6
4 studies this was done at the study or outcome level), and how this information is to lﬁie uged in any data
g synthesis. ‘i P
7 Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means)f g na
8 Synthesis of results 14 Describe the methods of handling data and combining results of studies, if dﬁ%gmcludmg measures of | na
9 consistency (e.g., %) for each meta-analysis. agg
10 T
11 Risk of bias across studies 15 Specify any assessment of risk of bias that may affect the cumulative evider?ﬁ:é @ g., publication bias, na
12 selective reporting within studies). ;g o
13 Additional analyses 16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyge&f,\gneta-regression), if na
14 done, indicating which were pre-specified. ;§ =l
I RESULTS 558
17 Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in L ;@zlew with reasons for |7
18 exclusions at each stage, ideally with a flow diagram. 3 Eg
19 Study characteristics 18 For each study, present characteristics for which data were extracted (e.g., @l&’éjgsae PICQOS, follow-up |7, table 1
20 period) and provide the citations. e g
g; Risk of bias within studies 19 Present data on risk of bias of each study and, if available, any outcome Ievgl a%essment (see item 12). [ 16, table 4
L 5
23 e
24 Results of individual studies |20 For all outcomes considered (benefits or harms), present, for each study: agsmgale summary data for 13, table 3,
25 each intervention group (b) effect estimates and confidence intervals, |deall3gJW|t§a forest plot. additional file
26 = 3
27 Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals %‘nd @easures of na
28 consistency. = o
29 Risk of bias across studies |22 Present results of any assessment of risk of bias across studies (see Item 1§). ; 16, table 4
32 Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup ana&s eg, meta-regression [see |13
32 ltem 16]). S B
33 DISCUSSION % B
34 Summary of evidence 24 Summarize the main findings including the strength of evidence for each main ogtcome; consider their 16,17
gg relevance to key groups (e.g., healthcare providers, users, and policy makers). 3
«Q
37 — . ——— . : —3 :
38 Limitations 25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-fgvel (e.g., incomplete 17,18
39 retrieval of identified research, reporting bias). @
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Conclusions 26 Provide a general interpretation of the results in the context of other evidenc@, abd implications for future | 19

research. S

FUNDING ©
Funding 27 Describe sources of funding for the systematic review and other support (e.g, s&pply of data); role of 19

funders for the systematic review.
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