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Abstract

Background: The objective was to conduct a systematic review of toolkit evaluations intended to spread
interventions to improve healthcare quality. We aimed to determine the components, uptake, and effectiveness of
publicly available toolkits.

Methods: We searched PubMed, CINAHL, and the Web of Science from 2005 to May 2018 for evaluations of
publicly available toolkits, used a forward search of known toolkits, screened references, and contacted topic
experts. Two independent reviewers screened publications for inclusion. One reviewer abstracted data and
appraised the studies, checked by a second reviewer; reviewers resolved disagreements through discussion.
Findings, summarized in comprehensive evidence tables and narrative synthesis addressed the uptake and utility,
procedural and organizational outcomes, provider outcomes, and patient outcomes.

Results: In total, 77 studies evaluating 72 toolkits met inclusion criteria. Toolkits addressed a variety of quality
improvement approaches and focused on clinical topics such as weight management, fall prevention, vaccination,
hospital-acquired infections, pain management, and patient safety. Most toolkits included introductory and
implementation material (e.g., research summaries) and healthcare provider tools (e.g., care plans), and two-thirds
included material for patients (e.g., information leaflets). Pre-post studies were most common (55%); 10% were
single hospital evaluations and the number of participating staff ranged from 17 to 704. Uptake data were limited
and toolkit uptake was highly variable. Studies generally indicated high satisfaction with toolkits, but the perceived
usefulness of individual tools varied. Across studies, 57% reported on adherence to clinical procedures and toolkit
effects were positive. Provider data were reported in 40% of studies but were primarily self-reported changes. Only
29% reported patient data and, overall, results from robust study designs are missing from the evidence base.

Conclusions: The review documents publicly available toolkits and their components. Available uptake data are
limited but indicate variability. High satisfaction with toolkits can be achieved but the usefulness of individual tools
may vary. The existing evidence base on the effectiveness of toolkits remains limited. While emerging evidence
indicates positive effects on clinical processes, more research on toolkit value and what affects it is needed,
including linking toolkits to objective provider behavior measures and patient outcomes.

Trial Registration: PROSPERO registration number: PROSPERO 2014:CRD42014013930.
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Background

Diffusion of innovations is a complex process. While re-
search studies continue to show successful interventions
to improve healthcare, their dissemination is slow [1-3].
Implementations of proof of concept studies and adop-
tion of interventions shown to be effective in research
studies into routine clinical practice is delayed or not
achieved at all.

In recent years, a number of organizations have devel-
oped “toolkits” for healthcare quality improvement [4].
Toolkits are resource and tool collections designed to fa-
cilitate spread across settings and organizations and to
ease the uptake and implementation of interventions or
intervention bundles and practices. They are a resource
for documentation of interventions, for implementation
of successful interventions, and for scaling up initiatives
developed in pilot or demonstration sites into large-scale
rollouts. Toolkits may include a variety of materials use-
ful to organizations to help introduce an intervention,
practical tools to help incorporate best practices into
routine care such as pocket cards for healthcare pro-
viders, or patient education materials. There is currently
no definition of nor standard approach to toolkit con-
tents or formats.

A variety of healthcare research agencies publish
toolkits. The US Agency for Healthcare Research and
Quality (AHRQ) alone has published a large number, on
topics ranging from allergy and immunologic care to
urologic care. The AHRQ Healthcare Innovations Ex-
change website has tracked the development of tools or
toolkits to improve quality and reduce disparities (web-
site maintenance ended in 2017). Users may browse the
resources online or download them free of charge. Little
is known, however, about uptake of published toolkits.
While exact copying of the intervention is possible, a
process of re-invention in the new context is also likely
to occur. Re-invention may change the intervention to
some extent during the diffusion process as it transitions
from the developer to the adopter, with or without the
help of a toolkit [5], potentially resulting in decreased
but still significant effort for toolkit adaptation [6]. To
date, we know very little about successful components
that may be useful across toolkits, about the toolkit
adoption process, or about what makes toolkits easier or
harder to adopt.

Furthermore, little is known about the effectiveness of
published toolkits. A scoping review describing toolkits
assembled for individual research projects concluded
that the toolkits often did not specify the evidence base
from which they draw and their effectiveness as a know-
ledge translation strategy was rarely assessed [1, 7]. The
effectiveness of a toolkit is likely to depend on its
quality, the effectiveness of the intervention, and the set-
ting characteristics. However, for published toolkits, an
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additional consideration is apparent. Toolkits applied in
new settings may not be as effective as seen in the
original implementation of the intervention bundle that
led to the development of the toolkit. Potential reasons
include diminished healthcare provider motivation, re-
duced staff buy-in, or other aspects of low readiness
(e.g., healthcare providers were not instrumental in initi-
ating and shaping the interventions).

Our objective was to conduct a systematic review on
the spread of interventions intended to improve health-
care quality through toolkits. This systematic review
aims to determine the following key questions:

e Key question 1: What are the components of
published quality improvement toolkits?

o Key question 2: What is the uptake and utility of
published quality improvement toolkits?

e Key question 3: What is the effectiveness of
published quality improvement toolkits?

The review explores the types of tools included in
toolkits, measures and results that describe the uptake
and utility, and the effectiveness of published toolkits to
inform users and developers of toolkits.

Methods

We registered in PROSPERO, registration number
PROSPERO 2014:CRD42014013930. The reporting fol-
lows the PRISMA guidelines (see Additional file 1).

Searches

We searched the databases PubMed, CINAHL, and Web
of Science for evaluations of toolkits in May 2018. The
PubMed search strategy is given in full in Additional file
2. The strategy searched for the term “toolkit” in the
title, abstract, keywords, or full text of the publication
(Web of Science only). We did not limit the search to
publications using the MeSH term “diffusion of
innovation” because the pilot search strategy showed
that known toolkit evaluations were not systematically
tagged with this term. We limited to English-language
citations published since 2005 to identify current toolkits
readily applicable to US settings.

In addition, we searched resources from nine organiza-
tions dedicated to healthcare improvement to find pub-
lished toolkits: AHRQ, World Health Organization
(WHO), Institute for Healthcare Improvement [IHI],
Robert Wood Johnson Foundation [RWJF], Association
of perioperative Registered Nurses [AORN], Emergency
Care Research Institute [ECRI], Centers for Disease
Control and Prevention (CDC), Centers for Medicare
and Medicaid Services (CMS), and Department of
Veterans Affairs (VA). We also screened the category
“QualityTool” in AHRQ’s database of innovations. A
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“forward search” identified any publication that had cited
the titles of the toolkits we located. We screened included
studies and relevant reviews and contacted content ex-
perts to identify additional relevant publications.

Study inclusion and exclusion criteria

Two independent reviewers screened titles and abstracts
to avoid errors and bias. We obtained publications
deemed as potentially relevant by at least one reviewer
as full text. Full text publications had to meet the out-
lined criteria to be eligible for inclusion in the review.
Discrepancies were resolved through discussion in the
review team. In the absence of a universally agreed
definition of a toolkit, the project team developed the
outlined working definition.

e DParticipants and condition being studied: Publications
evaluating toolkits in healthcare delivery organizations
were eligible. The review was not limited to toolkits
targeting specific clinical conditions, but toolkits had
to be aimed at healthcare. Toolkits aimed primarily at
other than healthcare provider professions (e.g., policy
makers in non-healthcare delivery settings), or aimed
at students not yet involved in healthcare delivery
(e.g., nursing students) were excluded. Toolkits only
aimed at patients, such as patient education material
or patient self-management programs, were excluded.

e Intervention and toolkit definition: Studies
evaluating the use of toolkits designed to aid
healthcare delivery organizational were eligible. A
“toolkit” was defined as an intervention package, or
set of tools. Toolkits had to be aimed at quality
improvement (an effort to change/improve the
clinical structure, process, and/or outcomes of care
by means of an organizational or structural change)
[8] of healthcare; toolkits to increase research
capacity or workforce issues were excluded. Test
batteries, image processing protocols, or computer
software termed “toolkit” were not eligible. Toolkits
had to be either publicly or commercially available.

e Comparator/study design: Studies evaluating the use
of existing toolkits were eligible. Studies supporting
the development of toolkits and reporting on earlier
versions rather than the currently available toolkits
were excluded. Controlled and uncontrolled studies
with historic (e.g., pre-post studies) or concurrent
comparators (e.g., randomized controlled trials,
RCTs) were eligible. Comparators could include
active controls (a different intervention) or passive
controls (e.g., status before the introduction of the
toolkit).

e Outcome: Publications reporting on patient,
provider, or organizational findings were eligible.
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Studies had to report on structured evaluations (e.g.,
surveys); informal or anecdotal evaluation
statements were not sufficient.

e Timing: To capture current and relevant toolkits
developed in accordance with current standards and
applicable material, evaluated toolkits must have
been published in 2005 or more recently, or be still
available.

e Setting: Implementations of toolkits were included
regardless of the setting, but the original toolkits had
to be aimed at quality improvement in health care.
Toolkits developed for other than healthcare
delivery organizations such as school settings or
laboratories as well as toolkits primarily focusing on
health system improvements in conflict zones or
disrupted healthcare systems were excluded.

We consolidated publications reporting on the same
sample of participants. Evaluations published in
academic journals as well as gray literature (conference
abstracts, dissertations) were eligible. The literature flow
diagram is shown in Fig. 1.

Potential effect modifiers and reasons for heterogeneity

The review included a large number of study designs
and study outcomes to allow a comprehensive overview
of the available evidence on toolkits. In particular, the
study design (e.g., comparative studies, post-only study)
and the study outcomes (e.g., feasibility, patient health
outcome) were sources of heterogeneity across studies.

Data extraction strategy

One reviewer abstracted and a second experienced
systematic reviewer checked the data; disagreements
were resolved by discussion. We determined categories
based on the initial review of publications and used a
piloted-tested data extraction form to ensure standard-
ized data abstraction.

We extracted the toolkit name, the developing
organization, the general area of application, the toolkit
components, and type of availability (publicly or com-
mercially). In addition, information on the evaluation—
including study design, participants, setting, and
additional non-toolkit components—were extracted.

We documented the uptake and adherence to toolkit
components (e.g., number of downloaded toolkits); util-
ity and feasibility; healthcare provider measures includ-
ing knowledge, attitudes, and barriers; procedural,
structural, and organizational changes (e.g., number of
ordered tests); and patient outcomes including patient
health outcomes and patient-reported satisfaction. We
added effectiveness results from the development phase
of the toolkit where available.
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Fig. 1 Literature flow diagram

Study quality assessment

We used the Quality Improvement Minimum Quality
Criteria Set (QI-MQCS) to assess studies [9]. The QI-
MQCS is a 16-item scale designed for critical appraisal
of quality improvement intervention publications; the
domains are described in Additional file 2. The synthesis
for the primary outcome integrates the appraisal finding;
results for all included studies are documented in
Additional file 2.

Data synthesis and presentation

We documented the included studies in an evidence
table (with supporting tables in the appendix) and sum-
marized evaluation results in a narrative synthesis. Given
the diversity of the identified studies, the quality of
evidence assessment was limited to assessing inconsist-
ency in study results across studies and study limitations
of identified studies. The synthesis followed the key
questions. Key question 1 was organized by the devel-
oped framework of components. Key question 2 was or-
ganized by outcome category: uptake and utility. Key
question 3 was organized by provider outcomes, proced-
ure/organizational results, and patient outcomes. The
primary outcome of the review was patient health out-
comes. The synthesis differentiated evidence from stud-
ies with concurrent and with historic comparator. For
each toolkit, the evaluation of the intervention spread
(i.e, using an available toolkit to disseminate practices
and tools included in the toolkit) was also contrasted

with initial results obtained in the organization where
the toolkit had been first developed (where information
was available).

Results

Review statistics

The electronic search for “toolkit” publications and a
forward search for 156 specific toolkits (see Additional
file 2) published by AHRQ, CMS, WHO, IHI, RWJF,
AORN, ECRI, CDC, VA, or on the AHRQ Innovation
Exchange identified 5209 citations. We obtained 661
citations as full text articles; of these, 77 studies were
identified that met inclusion criteria (Fig. 1).

Study characteristics

Four included evaluations of groups randomized to an
intervention or a control condition. Six studies provided a
comparison to concurrent (non-randomized) control
groups that did not participate in toolkit implementation.
Forty-two studies presented pre- and post-intervention
data for at least one outcome but did not include a con-
current comparator to account for secular trends inde-
pendent of the intervention. Twenty-five studies reported
only post-intervention data and provided no comparison
to the status before or without the toolkit. Assessment
methods and reported details varied widely and included
online and written staff surveys, administrative data,
medical chart review data, and web statistics.
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The range of healthcare organizations involved in the
evaluation varied widely from single hospital evaluations
(10%) to studies with data on 325 institutions; and 22%
of studies, often those that reported on web download
statistics, did not report on the number of institutions.
The number of participating staff members, often
healthcare providers asked to use tools contained in the
toolkit in clinical practice, ranged from 17 to 704, but
the number of participants was only reported in 47% of
studies. Of those studies reporting patient data, 59% re-
ported the number of patients the data were based on;
the number varied and ranged from 43 to 337,630.

Sixty-nine percent of included evaluations described
elements in addition to the toolkit such as workshops
and presentations to introduce the toolkit or the inter-
vention promoted in the toolkit. The developer of the
toolkit was part of the evaluation of the toolkit in more
than half of the included studies (59%); toolkits were
evaluated by independent study groups in 27% of studies
(14% unclear).

Most evaluations were conducted in the USA (75%);
other countries contributing to the study pool were
Canada, the UK, Australia, Mongolia, and an inter-
national evaluation with multiple countries. In 34% of
studies, the evaluation setting was a hospital; in 32%,
toolkits were evaluated in primary care facilities; other
organizations included community health centers, ambu-
latory care clinics, long-term care facility, specialty
clinics (e.g., multiple sclerosis clinic), a hospice, and in
some cases the characteristics were not reported.

The details of the included studies are shown in the
evidence table (Table 1).

Quality assessment

As a critical appraisal tool, the QI-MQCS targets the in-
formational quality of QI studies and informs decisions
about applicability of results to other settings. The num-
ber of criteria met per study ranged from 3 to 14 (mean
9.78, SD 3.04). Since the objective of this systematic
review was to assess the spread of QI interventions
through the use of toolkits, 100% of included publica-
tions/studies addressed Spread and described the ability
of the intervention to be replicated in other settings.

In addition, for ten of the 16 domains, more than 50%
of the included publications met the minimum QI-
MQCS criteria. The top five described aspects related to
study initiation and included Organization motivation
(description of the organization reason, problem, or mo-
tivation for the intervention, 93%); Intervention rationale
(description of the rationale linking the intervention to
the effects, 88%); Intervention (description of the pro-
cesses, strategies, content, and means of achieving the
effects associated with the intervention and considered
to be permanent as opposed to activities considered to
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be temporary for the purpose of introducing the inter-
vention, 70%); Implementation (description of the ap-
proach to designing and/or introducing the intervention,
81%); and Data sources (documentation of how data
were obtained and whether the primary outcome was
defined, 82%). The other five domains, for which more
than 50% of studies met minimum QI-MQCS criteria,
included Organizational characteristics (description of
setting demographics and basic characteristics, 68%);
Timing (clear outline of the timeline for intervention im-
plementation and evaluation so that follow-up time can
be assessed, 60%); Adherence/fidelity (level of compli-
ance with the intervention, 57%); Organizational readi-
ness (description of QI culture and resources available
for the intervention, 64%); and Limitations (outline of
limitations and the quality of the interpretation of
findings, 68%).

The five domains, for which less than 50% of studies
met minimum QI-MQCS criteria, addressed evaluation
of results and included Study design (documentation of
the evaluation approach with respect to study design,
36%); Comparator (description of the control condition
against which the intervention was evaluated, 26%);
Health outcomes (inclusion of patient health outcomes
in the evaluation, 17%); Penetration/reach (reporting of
the proportion of eligible units that participated in the
intervention, 29%); and Sustainability (information on
the potential for maintaining or sustaining the interven-
tion with or without additional resources, 40%).

Key question 1: what are common elements of quality
improvement toolkits?

The evaluated toolkits addressed a variety of quality
improvement approaches. Most focused on a specific
clinical topic rather than general healthcare provider be-
haviors. Seven toolkits addressed weight management;
four toolkits evaluated in five studies addressed fall pre-
vention; three, emergency preparedness; three each pa-
tient safety and three perinatal care; and two (evaluated
in three studies) were aimed at vaccination. We identi-
fied two toolkits each addressing the topics asthma man-
agement, cancer screening, elective delivery, health
literacy, hospital-acquired infections, hospital readmis-
sion, medical errors, mental health, pain management,
screening, smoking cessation, and substance use. The
other toolkits addressed antimicrobial stewardship, aut-
ism communication, brain injury symptom management,
cancer care, cardiac care, care quality, clinical decision
making for critical care, depression care, diabetes care,
end of life care, geriatric care, heart failure, hepatitis C
care, kidney disease care, medication management,
multiple sclerosis symptom management, newborn
screening, nursing best practices, obstetric care, parental
education, pediatric preventive care, psychotherapy
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decision support, staff trauma support, and wrong site
surgery.

The toolkits varied in length and complexity and in-
cluded a large variety of elements. Most toolkits were
downloadable online and free of charge. The toolkit
format was often a consolidated text document with
written material. Some toolkits used a website with
downloadable individual tools and links to additional
online resources. Some toolkits included other material
such as alcohol hand rubs or peak flow meters, in
branded packages, and eight toolkits included a software
program. Table 1 includes the toolkit components;
further details, including the link to a downloadable
copy of the toolkit, can be found in Additional file 2.

Implementation toolkit elements

As the summary Table 2 documents, the majority of the
72 toolkits evaluated in 77 studies included material de-
signed to help with the introduction and implementation
of the specific intervention promoted in the toolkit. This
typically included educational material such as research
summaries, supporting evidence for healthcare interven-
tions, and further reading lists. Some toolkits included
downloadable slide decks for presentations to staff, links
to online videos to introduce the clinical issue or the
intervention, information on achieving change in organi-
zations such as action plan templates, institutional self-
assessment tools, templates to collect performance data
to facilitate audits and research, templates or actual ma-
terial to raise awareness such as posters, and many in-
cluded practical “implementation tips.” As the evidence
table shows, many toolkits included unique additional
practical tools such as letters to management staff to
raise awareness; briefing notes; detailed material for
training courses (e.g., daily timetable or teach-back tech-
nique) to facilitate staff education; and other tools useful
for staff such as a list of frequently asked questions, cost
calculators, worksheets, or example forms.

Provider toolkit elements

Tools that targeted healthcare providers specifically were
also included in most toolkits. Tools encompassed care
plans, treatment and management algorithms, decision
support, or clinical practice guidelines. In addition, many
toolkits included assessment scales that providers could
apply in clinical practice. Some toolkits also included
pocket cards for clinicians, checklists to be used in clin-
ical consultations, written scripts for healthcare pro-
viders, practice demonstration videos for providers to
perform the intervention, and ready-to-use forms for pa-
tient care. A few toolkits included additional tools such
as body mass index (BMI) calculators, spirometers,
alcohol hand rubs, or prescription pads (see Table 1).
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Patient toolkit elements

As the evidence and summary tables show, about
two-thirds of toolkits included material for direct
dissemination to patients. In the large majority, these
were informational handouts or more comprehensive
educational materials such as treatment brochures.
Some toolkits included bilingual material and several
contained posters and ward notices directed at
patients. Other, less common resources directly
targeting patients or caregivers included patient self-
assessment tools, checklists (such as for appoint-
ments), activity journals and diaries, links to online
resources for patients, educational videos, or peak
flow meters for patients.

Key question 2: what is the uptake and utility of
published quality improvement toolkits?

A majority of included studies reported on the uptake
and/or utility of the evaluated toolkit.

Uptake

Fifty-five percent of studies reported information on the
uptake and use in practice of and the adherence to the
toolkit or its components, but the type and informa-
tional value of reported data varied widely.

Several reported download statistics for online tools or
requests for the toolkit [11, 15, 29-31, 67, 88, 90], but
most studies reported no denominator and reported the
total number of downloads at the time of the publication
with no further detail. Three studies that reported a
point of reference stated that 2000 toolkit copies were
downloaded in 7 months [11], that 725 copies had been
downloaded in 1 year [15], or that the toolkit had been
accessed by 8163 practitioners over 255 days [67]. Some
studies tracked which or how many individual tools in-
cluded in the toolkit had been adopted by the end users
[21, 24, 25, 29, 34, 35, 40, 46, 51, 56, 61, 64, 69, 75, 76, 78,
81, 88]. The evidence table shows variable uptake with no
studies reporting full uptake of the toolkit. Uptake of com-
ponents ranged from 10% (fitness prescription pads) [21]
to 87% (recall/reminder system installed) [24].

Five studies documented staff awareness of the toolkit
and whether the distributed toolkit had been reviewed
by eligible users; the studies with numerical results
reported high, but not perfect review rates (81-86%) [13,
29, 56, 62, 68]. Two studies reported on the proportion
of eligible participating sites that adopted the toolkit;
results ranged from 53 to 98% [14, 19]. Several studies
reported on adoption of the intervention promoted in
the toolkit: 98.7% of VA facilities have MOVE! programs
in place [37], 10 to 15% of teams were unable to get be-
yond the planning stage and 50 to 65% implemented the
medical error prevention practices partially or fully [27],
67% of provinces and 53% of hospitals implemented an
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Study ID Implementation  Provider toolkit ~ Patient toolkit ~ Other Uptake Feasibility Procedure Provider Patient
Topic toolkit element  element element intervention  data data data data data
Ashiru-Oredope 2016 X X X X

Antimicrobial stewardship (AMS)

Jones 2017 NA NA NA X X X X X
Antimicrobial stewardship (AMS)

Bender 2011 X X X X X X

Asthma management

Taylor 2017 X X X X X
Asthma management

Nicolaidis 2016 X X X X X X
Autism communication

Chrisman 2011 X X X X

Brain injury symptom management

Latsko 2015 X X X X X

Cancer care

Gulati 2015 X X X X X X

Cancer screening

Spruce 2012 X X X X X

Cancer screening

Adsett 2014 X X X X

Cardiac care

Callard 2012 X X X

Care quality

Kemertzis 2018 X X X X X X X X

Clinical decision making

Pierce 2016 X X X X

Critical care

Han 2013 X X X X X X
Depression care

Fowles 2014 X X X X X X
Diabetes care

Gray 2017 NA NA NA X X X X

Diabetes care

Alidina 2015 X X X X X X
Elective delivery

Chesis 2015 NA NA NA X X

Elective delivery

Clancy 2012 X X X X X X

Emergency preparedness

Wyte-Lake 2016 X X X X

Emergency preparedness

Henry 2012 X X X X X

Emergency/surgery capacity

Cox 2017 X X X X X
End-of-life care

Carroll 2012 X X X

Fall prevention

Coe 2017 X X X X X X X

Fall prevention

Dykes 2017 NA NA NA X X X X
Fall prevention

Fisher 2013 X X X X
Fall prevention

Stalhandske 2008 X X X X X X
Fall prevention

Ryan 2013 X X X X X X
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Table 2 Toolkit element and data summary (Continued)
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Study ID Implementation  Provider toolkit
Topic toolkit element  element

Patient toolkit
element

Other
intervention

Uptake
data

Feasibility ~ Procedure
data data

Provider
data

Patient
data

Geriatric care

Dore 2013 X X
Health literacy

Mabachi 2016
Health literacy

Koelling 2006 X X
Heart failure

Perumalswami 2016 X
Hepatitis C care

Adams 2014 X X
Hospital readmission

Mitchell 20015 X X
Hospital readmission

Enfield 2014 X X
Hospital-acquired infections

Randle 2006 X X
Hospital-acquired infections

Septimus 2016 X X
Hospital-acquired infections

Haley 2015 X X
Kidney disease care

Fernald 2015 X
Medical errors

Leape 2006 X X
Medical errors

Mueller 2013 X X
Medication management

McHugo 2007 X X
Mental health

MacDonald-Wilson 2017 X X
Mental health
decision support

Miller 2014 X X
Multiple sclerosis
symptom management

Guillory 2017 X X
Newborn screening

Dobbins 2005 X
Nursing best practices

Main 2017 X X
Obstetric care

Fine 2014 X X
Pain management

Pulver 2012 X X
Pain management

Kuhlman 2014 X
Parental education

Parkman 2013 X X
Patient safety

Schauberger 2006 X
Patient safety

Thomason 2016 X X
Patient Safety

Lannon 2008 X X
Pediatric preventive care
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Table 2 Toolkit element and data summary (Continued)
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Study ID Implementation  Provider toolkit ~ Patient toolkit ~ Other Uptake Feasibility Procedure Provider Patient
Topic toolkit element  element element intervention  data data data data data
Byrne 2011 X X X

Perinatal care

Kohler 2015 X X X X X

Perinatal care

Lyndon 2016 X X X X X X

Perinatal care

Ezzat 2017 X X X X X X X

Physical therapy

Brown 2015 X X
Psychotherapy decision support

Sopcak 2016 X X X X X X X
Screening

Shellhaas,2016 X X X X X X X X
Screening, quality improvement

Sarna 2017 X X X X

Smoking cessation

Shershneva 2010 X X X X X

Smoking cessation

Pratt 2012 X X X X

Staff trauma support

Brooks 2013 X X X X X

Substance abuse

Levy 2017 X X X X X

Substance use screening

Nace 2011 X X X

Vaccination

Nowalk 2014 X X X X X X X

Vaccination

Zimmerman 2014 NA NA NA X X X

Vaccination

Abraham 2007 X X X X X

Weight management

Gibson 2016 X X X X X X X X
Weight management

Kinsinger 2009 X X X X X X

Weight management

Rueda-Clausen 2014 X X X X X

Weight management

Sample 2013 X X X X X X X

Weight management

Smith 2011 X X X X X X X

Weight management

Stiff 2014 X X X X X X X
Weight management

Mulloy 2008 X X X X X
Wrong site surgery

Frequences 89%° 88%? 63%"° 69%° 55%°  56%"° 57%° 40%° 299%"°

Note: NA not applicable (to not count the toolkit twice), MS multiple sclerosis, NICU neonatal intensive care unit

20ut of 72 toolkits
bOut of 77 publications

emergency preparedness program [14], 7/10 sites suc-
cessfully implemented a discharge program as planned
[78], one indicated that all components of a protocol to
prevent  hospital-acquired  infections had  been

implemented (but some had already been in place before
the project) [40], one study reported that 54% of hospi-
tals completed 14 of 17 intervention bundle elements
[77], all teams had implemented best practices in all
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toolkit categories [25], one reported varying results across
intervention components (e.g., 80% identification of chil-
dren with special health care needs) [24], all sites reported
using at least 5/14 strategies to increase vaccination rates
[51], and one study indicated that each participating clinic
implemented a specific weight management program
strategy in all child office encounters and not just for well-
ness visits [64]. Individual studies reported the proportion
of adopting hospitals out of those approached [19, 27, 30,
76], tracked the number of sites completing the toolkit
evaluation project [38, 76, 85], surveyed how clinicians
used the tools [22], or recorded which sites continued to
use the toolkit after the implementation period, with or
without substantial changes [10, 50].

Utility

Half of included studies reported on the utility, feasibility,
or acceptability of, the satisfaction with, or the barriers to
using the toolkit, its components, or the intervention pro-
moted in the toolkit.

Reported satisfaction with the toolkit was generally high.
One study reported that 50% of respondents found the
toolkit information “some or very much helpful” [32], an-
other reported 75% of respondents found the toolkit “ex-
tremely or very helpful” [15], one study reported ratings of
“being helpful to staff” that ranged between 73 and 92%
[33], one study documented that clinicians were “ex-
tremely satisfied or satisfied” in 11/11 discussions [70], in
one study 86% of respondents agreed that the toolkit was
helpful in clinical decision-making [62], and another study
reported that 85% of staff who had read the toolkit found
it helpful [29]. One study reported that most staff at three
out of four sites believed the toolkit improved efficiency
for adult vaccinations [51], one study found that all partic-
ipants were “very satisfied or satisfied” with the overall
usefulness of the toolkit [17], and one highlighted that the
toolkit enabled comprehensive disease management and
improved overall patient care [43]. In another study, most
staff and stakeholders had described the toolkit as a useful
resource [69], and three studies indicated that feedback
was “positive” [22, 23, 63]. Two studies reported mixed
feedback [67, 79]: while most providers found the toolkit
moderately or very useful, several noted that they already
were doing what was recommended [79]. One study found
that the perceived helpfulness of the toolkit decreased
over time after implementation of the intervention [89].

For feasibility, ten studies indicated that the interven-
tions or best practices included in the toolkit were not
feasible [13, 21, 25, 27, 34, 59, 73, 84—86]. For example,
a quarter of participants in one study reported that sys-
tematic screening for obesity was not feasible in clinical
practice [21]. Up to 91% of teams found implementing
the recommended practices difficult in another study
[27], and one study highlighted that 54% of users
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reported that incorporating health literacy techniques
added time to the patient’s visit, although all thought the
time was worthwhile [34].

Several studies ranked or rated individual toolkit com-
ponents and found variation in the utility of different
components [17, 26, 31, 35, 49, 63, 65, 85, 89]. For ex-
ample, one study reported that 29% of respondents
found ICD codes and reference articles the most useful
tools in a pediatric obesity toolkit [35]. One study
reported a wide range of perceived usefulness across
components (cost calculator 10%, patient health ques-
tionnaire 68%) [31], one study reported that all partici-
pants were satisfied with the algorithms while only 83%
were satisfied with the included office strategies to im-
prove screening [17], one indicated that the provided
frameworks for implementation were helpful and that
the major success element was alcohol hand rubs [26],
and one study reported on videos as the most positively
rated component among individual tools [49]. Four
studies assessed how to improve the toolkit or which
components were missing [31, 39, 62, 67].

Seventeen studies reported on barriers to staff imple-
menting the toolkit [13, 24, 27, 43, 49, 59, 62, 74-76, 78,
79, 81, 84—86, 88]. Common cited barriers included time
constraints [21, 24, 43, 59, 62, 65, 85, 86, 88], no pertinent
personnel available [13, 27, 43, 74, 88], culture or institu-
tional factors [27, 74, 75], limited resources or costs [13,
24, 27, 49, 74, 85, 86], competing demands [65, 75, 86], or
dissatisfaction with the toolkits content [24, 62]. Some
study explored facilitators and barriers such as support
from leadership [59] or whether a component could be
implemented quickly and/or easily, especially when the
tool or template was immediately available [24].

Individual studies reported ratings across dimensions
such as ease of use [41], estimated time spent using the
toolkit [48], or which intervention components (e.g., pa-
tient partnering) were most difficult to implement [25].

Key question 3: what is the effectiveness of published
quality improvement toolkits?

We systematically extracted any information reported on
process, provider, and patient effects.

Process effects

More than half of the included studies (57%) reported
specific effects on clinical practice such as procedural
changes [12-14, 16, 19-21, 24-26, 34—40, 42, 43, 45-47,
51, 52, 55, 56, 58, 59, 61-71, 74, 76, 78, 81-83, 85, 87].
In most cases, studies reported on the adherence to pro-
cedures suggested in the toolkit such as appointing a
pediatric physician coordinator [13], counseling children
and their families on weight and healthy lifestyles [86],
and documenting symptom assessment for mobility
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impairment or falls [43]. The evidence table shows the
range of findings reported in individual studies.

The randomized controlled trials (RCTs) reported posi-
tive results for process outcomes. A Fall TIPS toolkit study
reported patients on the intervention units were more
likely to have fall risk documented (p <.0001) [16]. An
evaluation of the America-on-the-Move toolkit reported
control providers provided nutrition counseling to over-
weight patients in 40 to 49% of visits compared to 30 to
39% in intervention providers but the statistical signifi-
cance of the difference was not reported [39]. Intervention
practices increased vaccination rates more than controls
(p=0.34) in a study that used the 4-Pillars Toolkit for In-
creasing Childhood Influenza Immunization [46]. One
RCT and five controlled trials did not report procedure
outcomes [18, 28, 32, 44, 77, 87]. One controlled trial indi-
cated that the control group missed or weakly addressed
on average 3.3 of nine key intensive care unit care but no
significant test was reported [81].

Pre-post studies that compared baseline and follow-up
performances and that reported a statistical significance
test for the difference were generally positive but there
was variation across different procedures. The median
percent of patients with asthma using inhaled corticoste-
roids, patients with an action plan, and patients using spir-
ometry increased statistically significantly after
introducing the Colorado Asthma Toolkit [19]. In another
study, performance on quality measures for antenatal ster-
oid administration increased from 77 to 100% (< .01) [36].
The Fall TIPS toolkit was associated with an increase from
1.7 to 2.0 in the mean number of fall risk assessments
completed per day 1 month after implementation
(p <.003) [61] [23]. An evaluation of an Acute Postopera-
tive Pain Management Toolkit reported statistically sig-
nificantly improvement in two pain management
indicators (patients who had a pain score used to assess
pain at rest and movement, patients with documented
pain management plan) [12]. Compared to baseline,
nurses were almost twice as likely to advise smokers to
quit (p <.005), and more likely to assess willingness to
quit, assist with a quit plan, and to recommend the smok-
ing helpline (p <.0001) 6 months after the implementation
of a smoking cessation toolkit [83]. One study showed a
significant increase (p=.03) in the number of patients
reporting a dialogue about weight management [82].

Five pre-post studies with numerical data reported
mixed results. The Bright Futures Training Intervention
Project toolkit was associated with statistically significant
increases in the use of a preventive service prompting
system and the proportion of families asked about spe-
cial health care needs, but not the proportion of children
who received a structured developmental assessment
[24]. A toolkit to support multiple sclerosis management
was associated with some improvements in documented
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assessments and care plan documentation [43]. A pre-
post study evaluating the 4 Pillars Toolkit found differ-
ent results for the different vaccines and different sites
[51]. Medication list but not allergy list accuracy im-
proved after introducing the Ambulatory Patient Safety
Toolkit [25]. Another study showed improvements in
documentation of BMI percentile (p <.05), education
and counseling (p<.05), accurate diagnosis of over-
weight or obesity (p <.05) but a decrease in documenta-
tion of blood pressure readings (p <.05) [64].

Provider effects

Forty percent included studies reported data from
healthcare providers. Studies did not separate effects of
toolkits versus other intervention elements when these
were present. With some exceptions [18, 21, 26, 32, 34,
43, 48, 50, 60, 63, 65, 66, 68, 70, 73, 76, 78, 88], provider
effects were studied using post only designs such as ask-
ing providers to describe the effects of the toolkit.

The majority of these studies included self-reported
provider behavior changes or intentions [15, 17, 18, 22,
26, 30, 31, 33, 48, 50, 65, 68, 69, 72, 73, 75, 76]. Among
studies reporting numerical findings, results ranged from
60% of respondents indicating they had somewhat chan-
ged their practice after viewing study resources [31] to
95% of providers stating that they would increase use of
fecal immunochemical tests for patients ineligible for or
refusing colonoscopy [17].

Studies also reported on healthcare provider atti-
tudes [21, 26, 32, 43, 44, 49, 52, 60, 62, 63, 68, 69,
76, 78, 86]. For example, one study reported 76 to
84% of providers indicated that posters made staff
think about their hand hygiene [26], one indicated
that positive perceptions of the importance and use-
fulness of body mass index increased [21], one re-
ported increased awareness of multiple sclerosis
symptoms [43], one indicated that the impact on pa-
tients varied by site [52], and one found no difference
in safety perception, culture of safety awareness, sen-
sitivity, and competence behaviors between the toolkit
exposed and control groups [32].

Some studies reported on self-reported provider
knowledge, confidence and perceived competence, and
results were positive throughout [30, 34, 44, 60, 62,
65, 67-70, 76]. Examples included that 77% of users
agreed that their knowledge of health literacy was im-
proved [34], participants’ ratings of knowledge gain
and confidence in geriatric competencies improved
[30], and provider confidence in the ability to provide
physical activity and exercise counseling and greater
knowledge about physical activity improved [44].

Three studies tested provider knowledge; one found
no difference in general concussion knowledge between
intervention and control groups but intervention
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physicians were less likely to recommend next day re-
turn to play after concussion [18]. A congenital heart
disease toolkit improved knowledge (pretest average
score 71% improved to 93%, p <.0001) [66], and one
study documented that only three of the ten knowledge-
based questions were answered correctly by more than
85% of participants on the pre-test but all ten questions
were answered correctly by at least 95% of participants
on the post-test after implementing a patient safety tool-
kit [88]. One study reported that adherence to targeted
provider behaviors increased significantly for 62% of be-
haviors but not for counselor competence [50].

Patient effects

We identified 22 studies (29% of all included studies) that
reported on patient outcomes, the primary outcome of the
review. While some studies reported on patient health [10,
28, 33, 40, 44, 45, 52, 55, 57, 61, 77, 78, 84, 87], others re-
ported on patient satisfaction with the toolkit or individual
tools [26, 48, 64, 79, 85], or other patient outcomes such
as satisfaction with care processes [60, 66, 86].

None of the RCTs reported on patient outcomes. The
studies with concurrent control groups reported mixed re-
sults within and across studies. A controlled trial (12/16
QI-MQCS domain criteria met) evaluating the impact of
shared decision making supported by a toolkit reported
higher asthma quality of life (MD 0.9; CI 0.4, 1.4) and
fewer asthma control problems (MD - 0.9; CI - 1.6, - 0.2)
in the intervention group [87]. Another controlled trial
(13/16 QI-MQCS) found a single counseling appointment
using the Diabetes Physical Activity and Exercise Toolkit
was not associated with significant changes in physical ac-
tivity or clinical outcomes compared to standard care [44].
The Guidelines Applied in Practice—Heart Failure Tool
Kit was associated with a reduction in the baseline-ad-
justed 30-day readmission rate but not 30-day mortality
comparing the toolkit and a control cohort (7/16 QI-
MQCS) [28]. A state perinatal quality collaborative re-
ported that women in hospitals engaged in the initiative
experienced a 21% reduction in severe maternal morbidity
among hemorrhage patients compared to baseline while
the non-participating California hospitals showed no
changes (1.2% reduction, n.s.); the collaborative used a
toolkit to disseminate the intervention bundle (13/16 QI-
MQCS) [77].

Two pre-post studies reported a statistically significant
reduction in the incidence rate of hospital-acquired infec-
tions. One study (14/16 QI-MQCS) reported a reduction
in carbapenemase-producing Enterobacteriaceae out-
breaks and no further occurrence of extensively drug-re-
sistant Acinetobacter baumannii after introducing a CDC
toolkit and additional safety procedures such as limiting
access to rooms and common areas [40]. A study (13/16
QI-MQCS) evaluating the AORN toolkit accompanying
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the Universal Protocol for Correct Site Surgery reported
that after the introduction of the protocol, the rate of
wrong site surgery increased initially [33]. A study (3/16
QI-MQCS) evaluating a toolkit on elimination of non-
medically indicated (elective) deliveries before 39 weeks
gestational age indicated that there were no transfers to
the neonatal intensive care unit compared to five transfers
pre-intervention (p < .022) for non-medically indicated de-
liveries between 37/0 and 38/6 pregnancy weeks [55]. A
study (13/16 QI-MQCS) evaluating a toolkit-based inter-
vention to reduce central line associated bloodstream in-
fections reported that the rate of infections decreased by
24% (p=.001) [84]. The remaining pre-post studies re-
ported improved patient outcomes for some or all out-
comes but the statistical significance was not reported
(QI-MQCS assessments ranged from four to 14 domain
criteria met) [10, 45, 52, 57, 61, 78].

Comparison of original intervention and toolkit supported
effects

For six toolkits, results of the initial intervention that led
to the development of the toolkit had been published.
However, no definitive comparison between initial inter-
vention and success of spreading the intervention via the
toolkit could be achieved due to the paucity of data and
differences in study designs and metrics.

A toolkit intervention to reduce central line associated
bloodstream infections referred to a published RCT that
had established the effectiveness of the interventions for
intensive care unit patients. The toolkit intervention
established a 24% infection rate reduction and the au-
thors highlighted the routine practice evaluating
achieved results that are comparable to the original trial
results (modeled hazard ratio 0.63, 2.1 vs 3.4 isolates per
1000 days, p=.01) [84, 91]. A toolkit for postoperative
pain management was based on an initiative that had
achieved a 13% increase in preoperative patient educa-
tion and 19% increase in patients with at least one docu-
mented postoperative pain score [92]. Corresponding
results associated with toolkit-based spread showed a
28% increase of patients with pain assessments [12]. An
electronic fall prevention toolkit was tested in two stud-
ies [16, 23] and results were also available from the de-
velopment of the toolkit. The intervention was
associated with a reduced rate of falls [93] but the RCT
testing the toolkit-assisted spread evaluation did not re-
port on patient outcomes and it is unclear whether the
toolkit can replicate the results in different organiza-
tions. An antenatal corticosteroid therapy toolkit was de-
veloped as part of a quality care collaborative that
reported that antenatal steroid administration rate in-
creased from 76 to 86% [94]. The results associated with
implementation of the later developed toolkit was 100%
performance of state quality measures for antenatal
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steroid performance administration compared to 77% at
baseline [36]. The Project Re-Engineered Discharge tool-
kit was associated with a readmission rate reduction of
32% compared to baseline but the 30-day readmission
rate was not reported [45]. The original hospital dis-
charge program reported reduced hospital utilization
within 30 days of discharge in an RCT comparing to
usual care (30-day readmission rate 0.149 vs 0.207) [95].
The four pillars toolkit for influenza and pneumococcal
vaccinations has been evaluated in multiple publications
[46, 51]. The development phase of the toolkit has also
been documented, but reported information was limited
to areas of improvement that resulted in the final tool
[96]. A relapse prevention group counseling toolkit was
associated with counselor adherence to toolkit content
in 13 out of 21 targeted behaviors [50]. Data from the
development phase of the toolkit were available but not
directly comparable; one study reported significant im-
provements in content adherence after 3 h of training
[97], the other study reported on acceptability and sus-
tainability of toolkit use [98].

Discussion

There are few methods other than toolkits to document
complex healthcare interventions or to support their use
outside of initial intervention sites, yet little theoretical
or empirical literature addresses toolkit use. We
reviewed over a decade of published evaluations of
toolkits used as a method for spreading quality improve-
ment interventions for healthcare delivery organizations.
This review documents the frequency of key toolkit ele-
ments and the effects of using publicly available toolkits.
We hope this review will stimulate further thought on
use of toolkits, on toolkit evaluation, and on toolkit
reporting.

The toolkits and their evaluations included highly vari-
able sets of information. Among toolkit elements, the
toolkits we identified most commonly included introduc-
tory and implementation information (e.g., educational
material for staff) and healthcare provider tools for clinical
practice (e.g., care plans); and two-thirds included material
for patients (e.g., information leaflets). Among evaluation
elements, studies most often rated satisfaction with the
toolkit and/or ratings of the utility of individual tools;
while satisfaction was usually high, usefulness ratings var-
ied. Rates of toolkit uptake across eligible users could pro-
vide invaluable information on issues such as ease of
adoption, needed toolkit improvements, or equity in terms
of making toolkit benefits accessible to all eligible subjects.
However, only half of studies reported on toolkit uptake;
these studies typically showed varied uptake between pro-
viders and/or settings. The reported information on tool-
kit uptake also often lacked a denominator or point of
reference, such as the time period of tracked downloads,
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how many providers or sites were eligible, or how the up-
take compared to other toolkits. A qualitative study of
clinic and community members perspectives on interven-
tion toolkits highlighted that information on the use of
the toolkit is critical; simply disseminating toolkits does
not guarantee its use [99].

We found the existing evidence base on toolkit effect-
iveness to be very limited despite the substantial number
of publications on toolkits. We looked for effectiveness
information not only in the searched toolkit publication,
but in any related studies of the toolkit. While more
than half of the included studies reported on adherence
to clinical procedures, only some assessed effects on
healthcare providers. In addition, the existing evidence
base for healthcare provider effects associated with
toolkits focuses on self-reported behavior changes or in-
tentions. While reported results were positive and often
indicated substantial improvement, objective tests for
behavior changes are largely absent from the literature.

Quality improvement theory emphasizes the import-
ance of completing the intervention and evaluation cycle
through an assessment of impacts on patient care and
outcomes, but we found few such assessments. Few
studies reported on patient outcomes and there is a lack
of evaluations showing improved health outcomes to be
associated with toolkits. Toolkits are commonly aimed
at intervention spread; however, the evidence base for
their effectiveness for this purpose is limited. Identified
RCTs reported positive results for spread sites; however,
the number of high-level evidence studies that allow
strong effectiveness conclusions is small. While pre-post
assessments tended to be positive, studies with concur-
rent control groups reported mixed results within and
across studies. More evaluations of toolkit effects on pa-
tient care and outcomes are needed to determine
whether the use of toolkits translates into improvements
for patients.

Throughout, study results were often insufficiently re-
ported and the assessed outcomes were very diverse.
Furthermore, the identified studies were often not de-
signed to assess the effect of the toolkit per se because
the intervention included other components in addition
to the toolkit. Use of stronger study designs for assessing
toolkit effectiveness as a method of spread, such as pre-
senting comparisons to the status prior to their imple-
mentation or to a control group, would increase the
value of toolkit spread studies.

An optimistic review interpretation is that studies of
toolkit effectiveness showed no deterioration when the
toolkit was applied in new settings. Very few published
studies are available that directly address this compari-
son, however. While some studies described the develop-
ment of the toolkit as following a successful intervention
implementation, very few studies reported numerical
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results that allowed a direct comparison between the ori-
ginal intervention and the results of facilitating the
spread of the intervention through a toolkit.

The reported detail in the included studies varied
widely and no study met all of the QI-MQCS criteria, a
critical appraisal tool for quality improvement evaluation
publications [9]. We included studies reported in abbre-
viated form such as conference abstracts, hence some in-
formation important to practitioners was sometimes not
available but a large majority of studies reported a ra-
tionale for implementing the toolkit in their organization
and provided information on the intended change in
organizational or provider behavior that they were aim-
ing to achieve with the toolkit. We anticipate that future
evaluations of toolkits can increase their impacts by fo-
cusing on the information most likely to be useful to po-
tential users or to fellow developers of toolkits. These
include, for example, uptake rates, resources required
for toolkit adoption, and resources required for toolkit
maintenance. Information on toolkit adaptations re-
quired for adoption in different organizational contexts
would also be helpful. Furthermore, while the reported
satisfaction with the toolkits was generally reported to
be positive, there were often large variations in ratings of
the utility of specific components or tools. Further evalu-
ations should consider the merits of assessing individual
toolkit components in addition to evaluating the toolkit
as a whole.

There is no standard definition of a toolkit and
guidance for toolkit developers and users is only be-
ginning to emerge [100]. A strength of this review is
our focus on quality improvement interventions in
healthcare, using a definition based on our prior ex-
perience with quality improvement and implementa-
tion research [8, 9, 101-106]. A limitation is that we
used a self-applied definition of what constitutes a
toolkit and we only searched for studies using the
term “toolkit.” A broader review of tools and of simi-
lar resources not referenced as “toolkits” would be an
important addition to the literature.

The included studies and evaluated toolkits were very
heterogeneous, limiting generalizable conclusions that
can be drawn across studies, and the diversity is
reflected in the evidence and summary tables. Nonethe-
less, the review was limited to publications and toolkits
that used the term “toolkit” and we included only toolk-
its reported in published literature. Our review included
gray literature in that we purposefully included confer-
ence abstracts and dissertations; we know, however, that
we missed information on unpublished use of toolkits
especially in large organizations. Furthermore, the num-
ber of studies contributing the effectiveness key question
was limited, in particular studies reporting on the pri-
mary outcome—patient health. Limitations in the quality
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of evidence hindered more detailed analyses and conclu-
sions, including answers to the question whether toolkits
developed in another context can achieve the same re-
sults in a new context.

Finally, our review concentrated on the large number
of toolkits that are currently publicly available, free of
charge or for purchase. Toolkits not explicitly designed
for ongoing spread (e.g., toolkit distributions for one-
time interventions) were beyond the scope of the review.
A prior systematic review on toolkits reported limited
evidence for toolkits as a general intervention compo-
nent or implementation strategy. Of eight methodologic-
ally acceptable evaluations identified by the review, six
showed at least partial effectiveness in changing clinical
outcomes; however, the review concluded that more
rigorous study designs were needed to explain the fac-
tors underlying toolkit effectiveness and successful im-
plementation [107].

Conclusions

This review documents over a decade of evaluations of
publicly available quality improvement toolkits and pro-
vides insight into the components, the uptake, and the
current evidence base of the effectiveness of this tool for
spread. Available uptake data are limited but indicate
variability. High satisfaction with toolkits can be
achieved but the usefulness of individual tools may vary.
The existing evidence base on the effectiveness of toolk-
its remains limited. While emerging evidence indicates
positive effects on clinical processes, more research on
toolkit value and what affects it is needed, including
linking toolkits to objective provider behavior measures
and patient outcomes. Considering the potential import-
ance of toolkits as a method for maximizing the impacts
of healthcare improvement interventions, a stronger re-
search focus on the conduct and reporting of toolkit
intervention and evaluation components is critical.
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