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ABSTRACT

Quality improvement (Ql) projects are common in
healthcare settings and often involve interdisciplinary
teams working together towards a common goal. Many
interventions and programmes have been introduced
through research to convey QI skills and knowledge

to healthcare workers, however, a few studies have
attempted to differentiate between what individuals ‘learn’
or ‘know’ versus their capacity to apply their learnings

in complex healthcare settings. Understanding and
differentiating between delivery, receipt, and enactment
of QI skills and knowledge is important because while
enactment alone does not guarantee desired QI outcomes,
it might be reasonably assumed that ‘better enactment’

is likely to lead to better outcomes. This paper describes
the development, application and validation of a tool to
measure enactment of core QI skills and knowledge of

a complex Ql intervention in a healthcare setting. Based
on the Institute for Healthcare Improvement’s Model for
Improvement, existing QI assessment tools, literature

on enactment fidelity and our research protocols, 10
indicators related to core QI skills and knowledge were
determined. Definitions and assessment criteria were
tested and refined in five iterative cycles. Qualitative data
from four QI teams in long-term care homes were used

to test and validate the tool. The final measurement tool
contains 10 QI indicators and a five-point scale. Inter-rater
reliability ranged from good to excellent. Usability and
acceptability among raters were considered high. This
measurement tool assists in identifying strengths and
weaknesses of a QI team and allows for targeted feedback
on core QI components. The indicators developed in our
tool and the approach to tool development may be useful
in other health related contexts where similar data are
collected.

BACKGROUND

Quality improvement (QI) projects in health-
care settings are common and often require
interdisciplinary teams to work cohesively
towards a common goal. The Institute for
Healthcare Improvement (IHI) has cham-
pioned QI work for several decades and its
foundational concepts have, often with adap-
tation, been widely adopted."™ Educational
programmes, or interventions with educa-
tional components, are used to convey QI

419 Carole A Estabrooks,* Whitney Berta'

concepts and the general skills and knowl-
edge required to conduct QI activities (eg,
development of clear aim statements, trial-
ling change ideas using plan—-do-study-act
(PDSA) cycles)." 7 While QI knowledge
comprehension of intervention participants
is often assessed (eg, through participant
testing at the conclusion of the intervention),
few studies differentiate between what indi-
viduals learn or know versus their capacity
to actually apply their learnt QI skills and
knowledge in complex healthcare settings.””
The actual application of QI skills and knowl-
edge to achieve meaningful practice change
is highly dependent on contextual factors of
the environment, particularly the supportive
capacity of leadership, team dynamics and
organisational culture.'’

This distinction between knowledge and
application aligns with the literature on
implementation fidelity that differentiates
among the delivery, receipt and enactment of
QI skills and knowledge."" '* Delivery refers to
how the skills and knowledge are presented
or made available and includes the mode,
format, intensity and frequency of delivery to
healthcare providers.”” '* Receipt of the inter-
vention is described as providers’ comprehen-
sion and mastery of the skills and knowledge
delivered through training initiatives or other
means."” '° Enactment refers to the extent to
which these skills and knowledge are observ-
ably applied or demonstrated by healthcare
providers in the intended practice settings."”
Delivery and receipt are frequently assessed
during or following educational interventions
using self-reporting or participant observa-
tion.”'° However, enactment is less frequently
assessed and is arguably a better indicator of
intervention effectiveness and likelihood of
achieving the intended practice change.'! 17

On a trajectory from QI intervention
delivery to realised outcomes (figure 1),
enactment takes place after delivery and
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Figure 1

receipt but likely prior to realising outcomes where the
benefits and potentially unintended consequences of the
QI work become apparent.” Enactment alone does not
guarantee the achievement of desired QI intervention
outcomes, as contextual factors (eg, poorly resourced
work environments, emerging crises like influenza
outbreaks) are known to influence the successful imple-
mentation and sustainability of projects.7 101819 However,
research suggests that ‘better enactment’ is likely to lead
to (better) outcomes or QI success.”” There is a growing
body of work demonstrating that QI teams with observably
higher levels of enactment achieve significantly greater
outcome improvement when compared with teams with
lower levels of enactment. Teams with higher enactment
are ago more likely to sustain these improvements over
time.

Purpose

The purpose of this paper is to describe the development
and application of a tool for measuring the enactment of
core QI components of a complex QI intervention. The
tool was developed for Canadian long-term care homes.
We include descriptions of the challenges encountered
during the tool development and application processes,
and outline the mitigation approaches that we took. We
offer recommendations for other researchers who are
considering adapting our tool for use in other QI inter-
ventions.

Situating the tool development and application: Safer Care for
Older People in Residential Environments and Sustainment,
Sustainability and Spread Study

The Sustainment, Sustainability and Spread Study
(SSaSSy)* is a postimplementation study of an evidence-
informed, complex QI intervention called SCOPE (Safer
Care for Older People in Residential Environments; Clin-
icalTrials.gov NCT03426072). The SCOPE intervention
is education/facilitation-based and designed on IHI’s
Breakthrough Series Collaborative model.” ** In brief, the
SCOPE study focused on developing the knowledge and
skills of healthcare aides (HCAs) in long-term care homes
to lead QI projects.”** In Canadian long-term care homes,
HCAs provide 75%-80% of hands-on care for activities of
daily living (eg, toileting, bathing).” ** Thirty-nine long-
term care homes from Western Canada were randomly
selected from a longitudinal cohort and participated in

Trajectory from intervention delivery to realised outcomes. Ql, quality improvement.

the SCOPE intervention between Spring 2017 and Spring
2019; each with one unit-based QI team.?”” Within each
long-term care home, QI teams learnt and applied QI
concepts over a l-year intervention period. QI teams were
led by HCAs and were supported by an external QI expert
(QI Advisor) and internally by care home managers (unit
managers and directors of care). Two years after SCOPE
concluded, seven long-term care homes from Manitoba
were invited to participate in SSaSSy.**

In SSaSSy, we aim to understand the minimum support
necessary to reinvigorate and sustain QI interventions
over the longer term, postimplementation.” SSaSSy is
phasic and ongoing: we began working with QI teams in
Manitoba in 2019, and are now implementing SSaSSy in
long-term care homes in Alberta and British Columbia,
Canada.”” In the first phase of SSaSSy, researchers ascer-
tained the extent to which SCOPE QI skills and knowl-
edge were sustained since SCOPE concluded in 2017.%
Participating QI teams were then assigned to one of two
‘Booster’ conditions: a Low-Booster or High-Booster (see
table 1).2> Both boosters included educational sessions
and educational materials based on IHI’s Model for
Improvement,” as well as varying levels of external support
from an experienced QI Advisor.

METHODS

Development of the measurement tool

We developed a tool to measure and understand any
differentiable effects of the SSaSSy boosters on the Mani-
toba QI teams’ enactment of core QI processes and behav-
iours. This tool permitted us to measure participating QI
team’s enactment of the core QI processes and behav-
iours originally conveyed by the SCOPE intervention and
revisited with the SSaSSy QI teams (see table 1).

We developed this tool based on principles from: (1)
IHI Model for Improvement,” (2) existing QI assessment
tools,?*! (3) our research protocols22 % and (4) litera-
ture on enactment fidelity."' '* '7 Table 2 summarises the
SCOPE core processes and behaviours, the SSaSSy booster
components designed to recall or reinforce them, and
corresponding measurement indicators.

In an iterative process, we developed and refined a set
of enactment indicators and their definitions based on
QI competencies and core intervention components.
Development discussions included nine researchers with
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Table 1 SSaSSy booster components and description
High booster Low booster
HCA-led team

(Ql team led by HCAs, supported by internal sponsors)

Team and senior sponsors
(Internal sponsors at unit and facility management levels)

In-person Refresher Workshop

(Half day workshop focusing on QI skills and processes,
leadership skills, team-based approaches for decision-
making)

Educational binder

(Resources on QI skills and processes, QI data collection
and reporting templates, topic-specific resources on three
clinical areas (responsive behaviours, pain, mobility))

External QI advisor support for teams

» Three times after refresher » One time at midpoint
workshop, at midpoint of intervention period

and prior to wrap up (in-person)
meeting (in-person) » Continuous, on-demand
» Continuous, on-demand support

support
External QI advisor support for sponsors

» Three times after refresher » One time at midpoint
workshop, at midpoint, of intervention period

and prior to wrap up (teleconference)
meeting (teleconference) » Continuous, on-demand
» Continuous, on-demand support

support

HCA, healthcare aide; Ql, quality improvement; SSaSSy,
Sustainment, Sustainability and Spread Study.

extensive practical and theoretical experience, several
of whom had developed the original SCOPE interven-
tion and two QI advisors with in-depth knowledge of the

Table 2 Situating scope and SSaSSy

SCOPE core processes/ SSaSSy booster Enactment evaluation

behaviours component indicator
» HCA-led QI teams » Refresher 1. HCA empowerment
» Adopting team-based Workshop 2. Leadership (ie, HCA-
approaches » HCA-led Ql team led)
» Ongoing QI 3. Functioning as a team

advisor support

» Internal support of QI » Team sponsor/ 1. Appropriate sponsor

teams from sponsors senior sponsor support
(mentoring and
coaching)
» Learn QI skills and » Refresher 1. PDSA cycles
processes workshop 2. Aim statements
» Apply QI skills and » Education binder 3. Change ideas
processes » Ongoing QI 4. Measurement
advisor support 5. Engagement with best
available evidence to
» External support of QI » Refresher inform QI project
teams and sponsors workshop 6. Achievement of their
from QI advisors » Ongoing QI stated aim
(coaching and Advisor support
guiding)

HCA, healthcare aide; PDSA, plan-do-study-act; Ql, quality improvement; SSaSSy,
Sustainment, Sustainability and Spread Study.

intervention. A detailed description of the evolution of
the tool is included in online supplemental appendix A.

Validation of the measurement tool

Separately, a group of three and a group of four
researchers each tested the tool following refinement
iterations 2 and 3, respectively (see online supplemental
appendix A). Data from two SSaSSy QI teams were used
including: worksheets completed by the SSaSSy QI
teams to document progress on their QI projects during
the intervention, focus groups conducted with SSaSSy
QI teams at the end of intervention period, meeting
minutes from support calls between QI team Sponsors
and SSaSSy QI Advisors, and diaries kept by SSaSSy QI
Advisors regarding intervention enactment and barriers
to enactment. Data collection activities for these data
were developed as part of our research protocol, however,
similar sources may be collected regularly as part of a
QI project. See online supplemental appendix B for a
detailed description of these data sources and ideas for
similar sources. Group meetings were then held to discuss
challenges encountered in applying the tool and neces-
sary revisions to the tool, including refinement of the
assessment scale, indicator definitions and clarification of
assessment categories.

Because we did not have a large enough sample to
apply the tool to new QI teams, we allowed sufficient time
to pass (approximately 4 months) before five researchers
with the most intimate knowledge of the core compo-
nents of SCOPE/SSaSSy reviewed all the data for the 4
SSaSSy QI teams and applied the tool following refine-
ment iteration 4. An analysis meeting was then held to
discuss the researchers’ independent assessments, and to
discuss ratings where there were discrepancies. Based on
these discussions, researchers were permitted to modify
their ratings if a new interpretation was understood but
consensus was not required. Scores from this meeting
were used to conduct the inter-rater reliability assessment
using the intraclass correlation coefficient (ICC) (see
table 3). The ICC calculation is the most common calcu-
lation used for ordinal data and the score indicates how
well the raters agreed on their ratings; with a higher score
indicating higher estimated reliability.” ** A two-way,
mixed model approach was used for the ICC calculation
in SPSS (V.28.0.0.0). The following ICC benchmarks were
used for interpretation: poor <0.4; fair 0.4-0.59; good
0.6-0.74; excellent 20.75.%

RESULTS

The final indicators included in the measurement tool
relate to enactment of: (1) PDSA cycles, (2) Aim state-
ments, (3) Change ideas, (4) Measurement, (5) HCA
empowerment¥, (6) Engagement with best available
evidence to inform QI project®, (7) Achievement of stated
aim, (8) Appropriate Sponsor support*, (9) HCA Leader-
ship* and (10) Functioning as a team. All indicators are
theoretically informed and reflect critical components of
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Table 3 ICC (total score and individual indicator)
Indicator ICC (95% Cl)

Total score 0.981 (0.920 to 0.999)
PDSA cycles 0.941 (0.761 to 0.996)

Aim statements -0.714 (-18.926 to 0.895)

(

(

(
Change ideas 0.778 (0.129 to 0.984)
Measurement 0.720 (0.128 to 0.978)
0.947 (0.764 to 0.996)

Engagement with best available n/a*
evidence to inform QI project

HCA empowerment

Achievements of stated aim 0.909 (0.629 to 0.994)
Appropriate Sponsor support 0.985 (0.940 to 0.999)
HCA leadership 0.970 (0.865 to 0.998)
Functioning as a team 0.987 (0.946 to 0.999)

*ICC was not calculated due to missing data from rating exercise.
HCA, healthcare aide; ICC, intraclass correlation coefficient; n/a,
not available; PDSA, plan—do-study-act; Ql, quality improvement.

QI work and those specific to SCOPE/SSaSSy are noted
with an asterisk.”” * Online supplemental appendix C
describes the indicators and differentiates between those
that were derived from the QI literature and those that are
intervention-specific. The final assessment scale included
both numbers and categories, with High enactment
including scores of 5 or 4, Medium enactment including
ascore of 3, low/no enactment including scores of 2 or 1.
The category ‘n/a’ was used when raters were ‘unable to
rate’ due to insufficient information. The final measure-
ment tool is presented as online supplemental table 3 to
accommodate publication requirements.

We examined interrater reliability by calculating the
ICC of each variable, as well as total score for each data
set. The ICC on the total score across all data sets was
0.981, and the ICC for individual variables ranged from
0.720 to 0.987 (see table 3), apart from Aim Statement
and Engagement with Evidence which are described sepa-
rately below. Seven of the ten individual variables yielded
an ICC of 0.75 or greater, indicating excellent agreement
among raters. Of those seven indicators, six yielded a CI
of 0.6 to 0.99, indicating that 95% of all samples will have
an ICC of good or excellent estimated reliability.

The ICC for Aim Statement produced a negative
number (ICC=-0.714; 95% CI -18.926 to 0.895), which
can occur in ICC models when there is very low variance
between raters and small sample size.”* Online supple-
mental appendix D provides raw data for Aim Statement
and each other indicator. For Engagement with Evidence,
three of five raters were unable to rate at least one SSaSSy
QI team using existing data sources. In these cases, raters
reported that ‘not enough information’ was available to
determine if evidence was used to inform the QI projects.
Due to the missing data, the ICC was not calculated for
this variable.

DISCUSSION

This tool presents a promising approach to measure the
enactment of core, evidence-based QI activities intro-
duced through complex interventions to QI teams. The
inclusion of enactment evaluation criteria based on the
IHI’'s Model for Implrovement,3 existing QI assessment
tools, and our research protocol makes this a useful
tool for measuring enactment of QI components across
a variety of projects. Most variables demonstrated good
to excellent interrater reliability,”® with the exception
of Aim Statement. Indicators were designed to be mutu-
ally exclusive and may be used as a stand-alone assess-
ment of enactment for each specific QI component. As
is mentioned in development work for similar tools,”
the team-based nature of SSaSSy QI teams does not allow
us to assess a team member’s unique contributions or
engagement with their QI project during the intervention
period. However, our tool does acknowledge the different
roles of individual team members in the intervention,
including Sponsors and HCAs, and assesses their enact-
ment of role-specific attributes (ie, Sponsor support, HCA
Leadership). The tool was useful for identifying specific
strengths and weaknesses of individual QI teams, as well
as affording an overall sense of enactment with respect to
intervention-specific criteria based on QI practices and
principles.” In the future, this insight can be used by QI
advisors in subsequent stages of the SSaSSy study or by
coaches, managers, and facility administrators to guide
and support teams engaged in similar QI initiatives.

Our approach to developing and refining our QI enact-
ment tool was similar to that of comparable QI scoring
rubrics.””*' The iterative process of trialling and revising
the language and criteria of the tool allowed for the
natural assessment of usability and acceptability among
raters,” which was considered high. Raters who applied
our tool had a high level of experience and familiarity
with the SCOPE/SSaSSy intervention but varied expe-
rience with the individual projects of SSaSSy QI teams.
While our study did not pursue an assessment of external
testing with a general population of raters, this is some-
thing that may be examined in future studies.

When engaging a general population of raters, stan-
dardised training around the SCOPE/SSaSSy interven-
tion and QI principles generally would be required,
including opportunities for discussion, familiarisation
with concepts and practice examples.””* * In such cases,
inter-rater reliability may be more appropriately assessed
using Cohen x, which corrects for the chance agreement
that may occur with a group of raters with lower training
or familiarity.”® While raters who applied our measure-
ment tool were familiar with the SCOPE/SSaSSy inter-
vention, there were challenges experienced with natural
rating tendencies (eg, dove vs hawk). Future undertakings
will incorporate a preassessment and calibrating exercise
for all raters, including worked examples or vignettes that
allows raters, regardless of their level of familiarity with
the intervention, to identify and discuss their own natural
biases.
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The influence of context

Our tool was developed to isolate the enactment of
specific intervention components, allowing for assess-
ment and then targeted feedback or support for teams in
particular QI areas. However, through our assessment, it
became clear that assessing enactment is complicated by
the fact that enactment is a function not only of delivery
and receipt, but also of the real-world healthcare context
in which knowledge is applied. Context is defined as
factors that may influence responses'’ and such factors
have been described with respect to QI work as charac-
teristics of the organisational setting, the individual, and
their role in the organisation or QI project.'® " %7 Since
enactment is susceptible to contextual factors that may
affect outcomes, when evaluating QI projects, it is impor-
tant to consider both enactment and context simulta-
neously to differentiate between what individuals are
capable of doing and what they actually do within the
constraints of their setting.'®

In a systematic review by Kaplan et al,'’ contextual
factors influencing QI success in healthcare organisations
were explored. By their definition, QI success included
the ‘extent of implementation of QI practices’,'” which
may be considered closely related to our conceptualisa-
tion of enactment. Factors related to leadership from top
management, strong team leadership, relationships and
group climate have a positive association with measures
of QI success.'” * These factors are comparable to the
Appropriate Sponsor Support and Functioning as a Team
indicators.

Understanding the influence of context on enactment
of QI practices is further complicated when considering
factors that are both introduced and targeted by the
intervention itself.” '*** Previous research on the SCOPE
intervention by members of this research team have
referred to this as a modifiable attribute of context.”
For example, naming a senior and team sponsor was a
requirement of the intervention.” > The leadership and
supportive capacity of the sponsors are contextual factors
that impact the enactment of QI skills and knowledge
by QI team members. However, the SSaSSy intervention
did not accept context but endeavoured to modify it by
offering QI Advisor support for Sponsors to enhance
their supportive capacity. To understand the role of
context in QI work, Kaplan and Walsh!® recommend
classifying influential factors as being part of the context,
intervention or implementation. Our work demonstrates
the importance of also identifying and targeting modifi-
able aspects of context in intervention design.” For the
purpose of measuring enactment, our tool focused on
specific activities related to the intervention. However,
we recognise that relationships likely exist both between
indicators and across the classifications of context, inter-
vention and implementation.

Data sources
To apply a tool of this nature, process data describing
QI activities must be collected. Our study used several

qualitative data sources (see online supplemental
appendix B) to triangulate our findings whenever
possible. We acknowledge that these data were not orig-
inally collected with the intent of measuring enactment;
this presented us with challenges in data analysis.*"™*
Raters experienced instances where additional infor-
mation was required/desired or when evidence from
different sources was conflicting.** An example of this is
the Engagement with Evidence indicator, where raters
were unable to determine if the SSaSSy QI teams used
evidence to inform the QI projects based on the data
provided. Going forward, we have incorporated a more
focused query on the use of research evidence by SSaSSy
QI teams, on the part of QI advisors and members of the
research team alike.

The group conversations between raters, the first
author and project PI that facilitated the development of
these guidelines were considered critical to capture the
complexity of the measurement process. Given that these
are complex interventions that have elicited complex
responses from our participants, we feel that they merit
detailed consideration and thus we intend to continue
our collaborative approach to measuring enactment in
the next phases of the SSaSSy study.

Future work and limitations

This paper presents preliminary reliability evidence for
our enactment measurement tool for QI projects imple-
mented in long-term care homes. One limitation was
the small sample size used in testing our tool, which
necessitated the reuse of data sets in the final testing
stage. While researchers allowed a 4-month period to
elapse between analysis of the data sets, it is possible
that some memory of previous test cycles was retained.
Future work by this team will include further testing
with larger sample sizes.

This study was conducted in long-term care homes,
however, we feel strongly that the indicators in our
tool and approach to tool development may be useful
in other health related contexts where similar data are
collected. Similar data sources may include QI tracking
sheets and documentation collected throughout a QI
project, notes from QI team meetings, and both formal
and informal conversations between an evaluator and
the QI team members to reflect ‘facts’ and ‘impres-
sions’. By focusing on the enactment of QI activities in
situ, our tool does not require prospective data collec-
tion. Our tool differs from most existing tools in the
literature, which have largely included written or oral
evaluation components to assess the receipt of skills and
knowledge by participants at the conclusion of educa-
tional interventions.* ™' 3304

This tool was developed based on the assumption of a
positive association between enactment and QI success.
Existing research in the intersections of QI, healthcare
and context, have generated valuable hypotheses for
the relationships that may exist between the indicators
included in our tool and QI success.'’ * Going forward,
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we intend to explore the relationships between our
assessment of QI teams’ enactment of core QI processes
and behaviours, and the outcomes that the teams ulti-
mately achieve.

CONCLUSION

This study demonstrates the development and applica-
tion of a tool to assess the enactment of core, evidence-
based QI activities by QI teams. Our focus on QI team
enactment and consideration for context-sensitive indi-
cators stands to enhance the measurement of improve-
ment practices in healthcare settings. This research
reinforces the suggestion that measuring engagement
in QI methods is challenging®' and that many compo-
nents may contribute to the enactment of QI knowledge
and skills. However, the tool was designed to assess each
indicator individually, thus allowing for targeted feed-
back on specific QI activities. Our tool demonstrated a
high level of inter-rater reliability across most indicators
and may be suitable for use in QI projects where process
data have been collected, thus eliminating the need for
traditional knowledge tests for delivery and receipt.
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