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Abstract

Background

This study evaluates primary care practices’ engagement with various features of a quality
improvement (Ql) intervention for patients with coronary heart disease (CHD) in four Austra-
lian states.

Methods

Twenty-seven practices participated in the Ql intervention from November 2019 —November
2020. A combination of surveys, semi-structured interviews and other materials within the
QUality improvement in primary care to prevent hospitalisations and improve Effectiveness
and efficiency of care for people Living with heart disease (QUEL) study were used in the
process evaluation. Data were summarised using descriptive statistical and thematic analy-
ses for 26 practices.
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Results

Sixty-four practice team members and Primary Health Networks staff provided feedback,
and nine of the 63 participants participated in the interviews. Seventy-eight percent (40/54)
were either general practitioners or practice managers. Although 69% of the practices self-
reported improvement in their management of heart disease, engagement with the interven-
tion varied. Forty-two percent (11/26) of the practices attended five or more learning work-
shops, 69% (18/26) used Plan-Do-Study-Act cycles, and the median (Interquartile intervals)
visits per practice to the online SharePoint site were 170 (146—-252) visits. Qualitative data
identified learning workshops and monthly feedback reports as the key features of the
intervention.

Conclusion

Practice engagement in a multi-featured data-driven QI intervention was common, with
learning workshops and monthly feedback reports identified as the most useful features. A
better understanding of these features will help influence future implementation of similar
interventions.

Trial registration

Australian New Zealand Clinical Trials Registry (ANZCTR) number
ACTRN12619001790134.

Introduction

Cardiovascular disease (CVD), including coronary heart disease (CHD), contributes to one-
third of deaths annually and remains a significant contributor to disability globally [1, 2]. In
Australia alone, CHD is responsible for 10% of all deaths and 41% of these are CVD-related
deaths [3]. Primary care plays a crucial role in reducing the burden of CHD as it is the first
point of contact for patients where their care is coordinated [4, 5]. Largely financed by the fed-
eral government’s Medicare—a universal healthcare system, Australian primary care services
that are available to patients with CHD include lifestyle counselling, prescription of guideline-
recommended medications, chronic disease management plans (CDMPs) and participation in
cardiac rehabilitation [6, 7]. In Australia, patients who had at least one follow-up with a Gen-
eral Practitioner (GP) or cardiologist or utilised any of the aforementioned services after an
acute CHD event have been shown to lower the chance of emergency re-admission and death
[8].

The Australian government introduced the Practice Incentive Program Quality Improve-
ment (PIP-QI) in 2019 to enhance the management and quality of care provided to people
with chronic disease [9]. To receive the incentives, primary care practices are required to par-
ticipate in continuous quality improvement (QI) in partnership with their local Primary
Health Networks (PHN) and submit quarterly data reports to the latter. PHNs are funded by
the Australian government to work closely with individual practices to coordinate health ser-
vices within local communities [10]. PHNs also provide feedback to practices and support
capacity to perform QI activities to ensure optimal service delivery. However, more research is
needed to understand how practices can best implement PIP-QI to improve care in CHD.
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and efficiency of care for people Living with
coronary heart disease; 8D, Standard Deviation.

The availability of PIP-QI and advancing data collection and reporting systems have
enabled practices to adopt data-driven QI programs [11, 12]. When implemented effectively,
data-driven QI has demonstrated success in several health conditions, including diabetes,
asthma, and COPD [13-15]. However, studies have identified that implementation and sus-
tainability of such initiatives are complex and challenging [16]. To improve the management
of chronic conditions, it is increasingly important to understand the features and processes
associated with implementing such programs [17-19]. The “QUality improvement in primary
care to prevent hospitalisations and improve Effectiveness and efficiency of care for people
Living with heart disease (QUEL)” study is currently being conducted in Australia. The QUEL
study protocol is published elsewhere [20]. QUEL included a multifaceted 12-month interven-
tion aimed at improving the management of CHD care in primary care practices by using
data-driven QI strategies. The primary objective of this study is to comprehensively evaluate
the QUEL intervention by examining practice engagement in performing QI activities, provid-
ing insight into the delivery of the intervention, and assessing the usefulness of the interven-
tion features from healthcare providers’ perspective. Specifically, it aims to (i) describe and
analyse practice engagement, time commitment, skills and capacity of the practice team mem-
bers associated with the intervention and (ii) explore to what extent the intervention was deliv-
ered as intended and whether the intervention features were useful. We hypothesise that
higher practice engagement and perceived usefulness of intervention features are positively
associated with the increased adoption of data-driven QI strategies in improving the care of
patients with CHD in primary care practices.

Methods
Study design

The QUEL study is a cluster randomised trial, where primary care practices were randomised
to receive the QI intervention or continued to receive usual care without access to the inter-
vention during the study. In addition to usual care, control practices were offered an opportu-
nity to participate in a series of virtual workshops after the completion of 24 months data
collection. For this study, a process evaluation was performed on the intervention practices
using a mixed-methods approach, collecting both quantitative and qualitative data from 27
urban and rural primary care practices of varying sizes within ten PHNs and across four Aus-
tralian states (New South Wales, South Australia, Victoria and Queensland). The protocol for
the process evaluation is published elsewhere (S1 Appendix) [21]. Ethics approval was
obtained from the New South Wales Population and Health Services Research Ethics Commit-
tee (HREC/18/CIPHS/44). Fig 1 provides a flow diagram of the process evaluation conducted.

Participants

Participants were included if they met any of the following criteria: (i) team members from a
practice randomised to receive the intervention, including general practitioners (GPs), nurses
and practice managers (PM), (ii) PHN staff who provided direct support to intervention prac-
tices, and (iii) provided written informed consent.

QI intervention

The QUEL intervention was delivered between November 2019 and November 2020. It con-
sisted of multiple features, which included attendance at six learning workshops, monthly sub-
mission of data and plan-do-study-act (PDSA) cycles, receipt of monthly feedback reports and
support from the study team or relevant PHNs. Learning workshops were delivered
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Fig 1. Process evaluation flow diagram of QUEL intervention.

https://doi.org/10.1371/journal.pone.0298777.9001
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approximately every two months, and the practice team members undertook other QI activi-
ties (i.e., electronic data submission, continuous improvement efforts, and feedback reports)
between the learning workshops.

All practices and PHN staff were given an individual SharePoint account to access study
materials, including workshop recordings, presentations and the QUEL handbook as interven-
tion guidelines. Individual monthly reports and an online template to submit PDSAs were also
provided in the account. After obtaining consent, PEN Computer Systems (PenCS) used their
software to extract clinical data on the pre-defined CHD measures (S1 Table) from the inter-
vention practices automatically each month and transmitted them to the study team [22].

After receiving electronic data, the study team reviewed and aggregated the data to create
Excel reports and graphs, uploaded to the practice’s individual SharePoint account as a PDF.
These individual feedback graphs helped the practices to easily identify improvement areas
and track their progress over time. Practices also used the PDSA cycles to test and implement
changes. Each practice was required to submit monthly PDSA cycles focused on improving
the pre-defined 12 performance measures for QUEL (S1 Table).

A vital component throughout the intervention was the external support provided to each
practice by the study team or PHN staff. The study team and PHNs provided similar support
to the practices, from ensuring practice participation in training and learning workshops,
encouraging practice engagement, and helping with PDSA cycles to solving any data collection
or feedback issues.

Data sources

Data from the following sources were synthesised to evaluate the QI intervention and address
the study aims: 1) practice-level enrolment data, 2) attendance record, 3) SharePoint resources,
4) practice correspondence record, 5) data collection record, 6) PDSA cycles, 7) learning work-
shop surveys, 8) end-of-program evaluation survey and 9) semi-structured interviews of prac-
tice team members and PHN Staff. Details of the data sources are published elsewhere [21].
These data were collected throughout the intervention period between November 2019 —
November 2020. Additionally, the end-of-program evaluation survey and the semi-structured
interviews were conducted at the intervention completion between December 2020 and June
2021. Feedback was sought from all practice team members who were involved in leading the
QI activities. To ensure a balanced representation and minimise bias, team members for the
semi-structured interviews were invited to participate from both rural and urban practices and
from practices representing high, medium or low attendance in the learning workshops.

Data protection and confidentiality

In accordance with ethical guidelines, the authors had access to information that could identify
individual participants during the data collection phase. However, all identifiable information
was removed and replaced with unique identification numbers. The data was treated with
strict confidentiality and stored securely in the University’s Research Storage Database. Access
to the database was limited to the study team only, requiring a username and password.

Outcome measures

Practice engagement with the QUEL intervention was defined as attendance in the series of
learning workshops, submission of PDSA cycles and use of SharePoint by the practices. Work-
shop attendance data were collected after each of the six learning workshops (delivered online
and face-to-face). PDSA cycle submission was collected in SharePoint, extracted and stored on
a spreadsheet. SharePoint usage data was collected as part of the end-of-program evaluation
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survey and using webpage analytics. Time commitment and skills of the practice team mem-
bers were also collected using surveys.

The time commitment was measured as “Never(1)”, “Rarely(2)”, “Sometimes(3)”, “Usually
(4)”, “Always(5)”, and “Don’t know (0)” using questions from the end-of-program evaluation
survey. A score of >4/5 indicates longer time spent on QI activities. The semi-structured inter-
views also asked open-ended questions about the time spent by the team members on imple-
menting these activities. The skills and capacity of a practice team member were defined as the
roles, experience, and availability of practice team members leading the QI activities collected
via surveys.

Data analysis

One practice withdrew following participation in the first learning workshop due to staff
change and was excluded from the analysis. Data from 26 practices were analysed for the pro-
cess evaluation. Descriptive statistics were used to analyse quantitative data. Responses and
measurements from all data sources are presented as numbers and percentages for categorical
variables and mean and standard deviation (SD) or median and interquartile intervals (IQI)
for continuous variables. Practices that did not respond to the survey were not included in the
analysis. To evaluate the practice engagement, the workshop attendance, number of PDSA
submissions, and SharePoint use were categorised into distinct groups for analysis. Workshop
attendance was classified as low (less than three workshops attended), moderate (three to four
workshops attended), and high (five or more workshops attended). PDSA submission was cat-
egorised as practices submitting less than three, three to six, and seven or more PDSA cycles.
SharePoint use was grouped based on the number of visits made by the practices over the
12-month intervention period, with categories 0 to 149, 150 to 299, and 300 or more visits.

Qualitative data from semi-structured interviews, surveys and other data sources were ana-
lysed using thematic analysis [23]. Semi-structured interviews were conducted via Zoom,
using an audio recorder and transcribed verbatim by NH and DM. Two researchers (NH and
DM) performed thematic analysis of interview transcripts to ensure consistency in the inter-
pretation of the themes. Both researchers individually prepared the data for transcribing,
coded and reviewed them before defining the themes for interpretation [23, 24]. Minor dis-
agreements about the interpretation of some responses and the categorisation of some themes
were discussed with a third researcher (KH) until a consensus was reached. Free text from sur-
veys and PDSAs were also coded thematically. Thematic analysis was performed using QSR
NVivo version 1.6.1.

Results
Practice and PHN participation

Twenty-six primary care practices from four Australian states (69% of the practices from New
South Wales, 15% from Victoria, 12% from South Australia and 4% from Queensland) partici-
pated in the QUEL intervention. Among these practices, six were from rural areas, and the
remaining 22 were in urban areas across these four states. The practices were also of varying
size, with the number of GPs varying from 1-18, and the median (IQI) number of GPs in
these practices was 7 (6.25). Fifty-four team members from 26 primary care practices
responded to at least one of the six learning workshop surveys, the end-of-program evaluation
survey or participated in a semi-structured interview. Participants responding to each learning
workshop survey ranged between 13 to 26. Thirty-six participants from 20 (77%) practices
responded to the end-of-program evaluation survey. Eight team members from seven practices
participated in the semi-structured interviews.
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Table 1. Summary of participants providing feedback on learning workshop surveys.

Learning workshops | No of practices | No of participants from practices | No of PHN | No of participants from PHN | Total participants provided feedback

*LW1 18 26 2 3 29
Lw2 16 20 3 3 23
LW3 14 16 2 1 17
Lw4 11 14 1 1 15
LW5 10 12 3 4 16
LW6 17 26 3 3 29

*LW: Learning workshop, PHN: Primary Health Network

https://doi.org/10.1371/journal.pone.0298777.t001

Five of the ten PHNSs agreed to participate in the QUEL study; lack of time and capacity to
undertake the additional responsibilities attributed to the non-participation of the remaining
PHNSs. Ten participants from these PHNs responded to the learning workshop surveys or par-
ticipated in the semi-structured interviews. PHN staff were also encouraged to attend the
learning workshops to track their practices” progress in the QI intervention. Four PHNs
attended three (50%), and only one attended five (80%) learning workshops. The number of
PHN staff attending the learning workshops ranged from one to four who also responded to
the surveys. Only one PHN staff participated in the semi-structured interview. Table 1 summa-
rises the number of participants providing feedback for the process evaluation at the end of
each learning workshop.

Practice engagement and attendance. Fig 2 displays the distribution of practices across
different levels of workshop attendance, PDSA cycles and SharePoint use over the 12-month
intervention period in frequency graphs, providing detailed insights into the use of these
features.

Workshop attendance. Forty-two percent (11/26) of the intervention practices attended
five to six learning workshops, another 42% (11/26) attended three to four learning workshops,
and only 16% (4/26) attended two or less learning workshops.

PDSA submission. Sixty-nine percent (18/26) of the intervention practices submitted 97
PDSA cycles over the intervention period. The average number of PDSA submissions per
month ranged from one to 17. Twenty-one (22%) PDSAs were submitted without any associ-
ated dates. The median (IQI) PDSA submitted by the intervention practices over the 12
months was 3.5 (0, 6).

Use of SharePoint. Seventy percent (14/20) of the practices reported using the online
account via the end-of-program evaluation survey during the one-year intervention period.
From the SharePoint user analytics, we found the median (IQI) number of account visits per
practice was 170 (106, 252) over the site’s lifetime.

Table 2 reveals cross-tabulation of workshop attendance with PDSA submissions and
SharePoint use, revealing a pattern in practice engagement. PDSA submission and SharePoint
use were balanced for practices that attended five or more workshops. In contrast, practices
that attended less than two workshops revealed low use.

Additionally, Table 3 provides a detailed summary of practice engagement with the inter-
vention over the 12-months among participating practices. Overall, 11 practices that attended
five or more learning workshops submitted 57 PDSAs, and the median (IQI) SharePoint use
was 231 (150.5, 338.5). Another 11 practices that attended three to four workshops submitted
27 PDSAs, and the median (IQI) SharePoint use was 139 (110, 169.5). Four practices that
attended less than three workshops submitted 13 PDSAs with a median (IQI) SharePoint use
of 168.5 (91.5, 220.2).
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Fig 2. Frequency distribution of practices’ workshop attendance, PDSA submission and SharePoint use during
the 12-month intervention period.

https://doi.org/10.1371/journal.pone.0298777.9002
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Table 2. Workshop attendance, PDSA submission and SharePoint use practice distribution.

Workshop attendance (n?, %°) PDSA submission (n) SharePoint Use (n)
<3 3-6 >7 0-149 Visits 150-299 Visits > 300 Visits
0-2 (4,16%) 2 2 0 2 2 0
3-4 (11, 42%) 7 3 2 7 5 0
5-6 (11, 42%) 4 3 4 3 5 3

“n = is the number of practices in each category,
PPercentage is calculated = n/N, where N is the total no of practices in the intervention (26)

https:/doi.org/10.1371/journal.pone.0298777.1002

Skills and capacity of the practice team members

As the intervention progressed, most practices designated team members to implement the
QUEL QI changes within their practices. The majority of team members leading the QI activi-
ties were GPs (39%), followed by practice managers (PM) (39%) and nurses (18%). Others

Table 3. Detailed summary of practice engagement per practice.

N <X S <cldowRPOROZIZCR——~ZOmmmT O wm >

Green: High engagement
Yellow: Moderate engagement
Red: Low engagement

https:/doi.org/10.1371/journal.pone.0298777.t003
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Table 4. Characteristics of practice team members leading the QI activities in the intervention practices.

Primary care Practices

Number of participating primary care practices, n 26
Number of total participants providing feedback, n 54
Age, mean (SD) 45.7 (11.8)
Female, n (%) 37 (68)
Health professional category, n (%)
GP/GP register/ Clinical Director/ Principal GP 21 (39)
PM/ Assistant Practice Manager/ Practice Manager who is a nurse 21 (39)
Practice Nurse/ Registered Practice Nurse/ Nurse Coordinator 10 (18)
Other Admin and Research Officer 2 (4)
Years in the present position, n (%)
< 1 year 4(8)
1-3 Years 11 (21)
3-5 Years 6(11)
> 5 Years 31 (58)
Not reported 1(2)

*GP: General Practitioner, PM: Practice manager

https://doi.org/10.1371/journal.pone.0298777.1004

were research officers and admin staff (4%). More than half of the team members (58%) had
five or more years of work experience. Thirty-one percent (17/54) of them were male, and the
average age (SD) of the team members was 45.7 (11.8) years. Characteristics of practice team
members are described in Table 4.

Team members who held leadership roles and had clinical backgrounds were able to take
on the leadership and effectively drive changes in their practices, as described by one of the
participants.

“As the principal GP, I take on the leadership role. Whatever initiative we are undertaking as
a practice, I explain to the staff, this is the reason why we are doing this, and then they will do
it.”

(Practice K, Female, GP)

One participant described that they were unable to sustain QI activities within their practice
due to not having a clinical background.

“Disappointment from my point that I couldn’t get it up and running because of not having
the clinical background after the registrar left”

(Practice W, Female, PM)

Time commitment

Almost 70% (18/26) of the practices reported higher time commitment on using the electronic
health system within working hours to identify CHD patients, monitor and track patients,
develop care plans and record keeping. Table 5 presents a cross-tabulation of these practices
on their engagement with the intervention. Additionally, two practices reported moderate
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Table 5. Practice engagement summary based on workshop attendance and time commitment.

Workshop attendance PDSA submission SharePoint sse
Category of attendance, (n*, %")
0-2 (1, 5%) 6 No of visits*—122
3-4 (9, 50%) 24 Median (IQI)—139 (119, 154)
5-6 (8, 44%) 42 Median (IQI)—231 (188, 311))

n = is the number of practices in each category,
PPercentage is calculated = n/N, where N is the total no of practices in the intervention who reported time
commitment (20)

“No of visits were used as only one practice in the category.

https://doi.org/10.1371/journal.pone.0298777.1005

level of time commitment to perform QI activities. Both practices attended five or more learn-
ing workshops, submitted 14 PDSAs, and the median (IQI) of SharePoint use was 268 and 441
respectively during the intervention period. 23% (6/26) of the practices that didn’t report any
data on time commitment showed varying levels of engagement. One practice attended five or
more workshops, submitted one PDSA and visited the SharePoint site 50 times. Two practices
attended three to four workshops, submitted 11 PDSAs, and the median (IQI) SharePoint use
was 80 and 278 respectively. Three practices that attended less than three workshops submitted
7 PDSAs, and the median (IQI) of SharePoint use was 215 (108, 226).

Interview data revealed that most practices had weekly or monthly team meetings to track
QI progress, and one practice reported having daily update meetings. Practice team members
reported setting aside 5-10 minutes during those meetings to discuss the QI targets.

“Our doctors have clinical meetings every Thursday and once a month, at the end of the meet-
ing, I'd spend 5 minutes giving them an update and reminding them don’t forget the QUEL
project”

(Practice B, Female, PM)

“We have burst meetings where it would just be 5-10 minutes catching up on where we are at
and what we need to do, and we stick to the plan. We only got three bullet points like what is
working, what’s not working, and how can we achieve the level of we want to achieve for the
day.”

(Practice X, Female, PM)

Aside from regular meetings, practice team members set aside half an hour to half a day to
perform QI activities.

“We would normally put in 30 minutes to an hour a week to do recalls, reminders, data
cleansing, etc.”
(Practice J, Female, PM)

“Especially I worked on a Thursday. Thursday afternoons are always very quiet. So that gave
me the best time to do stuff. I'd say half a day a week”

(Practice B, Female, Nurse)
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Intervention delivered as intended, key intervention features and its
usefulness

Learning workshop was identified as a key intervention feature by 60% of the practices, and
one-third of the practices identified monthly feedback reporting as another important feature.
Practice team members found these two features to be the most useful in facilitating QI
changes within their practices. Qualitative data identified themes describing the usefulness of
individual intervention features reported by the practice team members, illustrated in Box 1.

Learning workshops. The first and the sixth learning workshops were initially planned as
face-to-face events. Only the first learning workshop was delivered face-to-face before the
impact of the COVID-19 pandemic [25], and the remaining five were all delivered virtually
due to the ongoing restrictions. These workshops were scheduled approximately two months
apart, but learning workshops five and six were approximately four months apart as the prac-
tices were busy with COVID-19 protocols and vaccinations.

Electronic data submission and monthly feedback reports. Although all 26 practices
submitted data and received monthly feedback reports most of the time as intended, there
were exceptions in some months (S2 Table). The most common reason for not submitting
data and receiving monthly reports was technical errors. Common technical errors were: (i) an
error in the automatic data extraction system, (ii) the automatic data extraction system was
turned off, and (iii) data extraction team not having access to technical support from the prac-
tice to run automated data collection. Once the technical issue was identified, the QUEL study
team worked with relevant PHNs and the PenCS team to resolve the issue.

PDSA cycles. The practice team members also received training in the learning work-
shops on implementing PDSA cycles. Further support was also available for the practice team
members during the activity periods by the respective PHNs and study team. We anticipated
practices submitting one PDSA cycle per month, in total, 12 cycles per practice over one year.
Despite the training and support, only 12% (3/26) of the practices submitted ten or more and
57% (15/26) of the practices submitted between one to nine PDSAs during the one-year inter-
vention (Table 2), suggesting the intervention was not implemented as intended.

Support. Five PHNs that were participating in the QUEL study provided support to 12 of
the 26 practices. Two of the five PHNs were located in New South Wales, which supported
seven practices in that state. The other three PHN's were in South Australia, Queensland, and
Victoria. The PHN in South Australia supported another three practices in that state, while the
PHNSs in Queensland and Victoria each supported only one practice within their respective
regions. The remaining 14 practices were supported by the QUEL study team. Based on the
support provided by the study team, the mean (SD) number of contacts between practices and
the study team was 14 (4.3). PHNs contacted the practices independently, however data on
PHN contacts were not collected during the intervention period. Contacts were made via
phone calls, emails and in person to provide support to the practices to solve any technical
errors, provide monthly updates, encourage practices to perform QI and help with any other
queries. This support was useful in maintaining practices’ engagement with the intervention
features.

As a result of their participation in the QI intervention, practices reported the role of the
practice team members changed during the one-year intervention. Around half (14/26) of the
practices acknowledged an increase in the scope of their team members’ roles to perform QI
activities, such as data collection, coding, analysis, review, and reporting to meet QUEL targets.
However, five practices reported no significant changes as QI was already a part of their role.
Practice team members also performed various QI activities during the intervention year (S3
Table). Sixty-nine percent (18/26) of the practices reported an improvement in their quality of
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Learning
Workshops

Monthly
feedback report

PDSA

Box 1. Quotes illustrating why practices found each intervention

features useful.

Themes

(i) Opportunities to learn from other
practices

(ii) Opportunities to share experiences
with peers

(iii) Regular get together to keep
practices updated and reminded them to
reinforce QI

(i) To identify gaps and areas of
improvement

(ii) To track progress with QI

(i) Helped to improve the quality of data

(ii) Helped to create awareness for
correct coding of data

(iii) Produced successful outcome
following a recall

Quotes

“It was one practice, a country practice, and I can’t
remember the name; it was a tiny, small practice with
the receptionist on board with the whole thing. I was
just blown away by the way that they actually had
embraced this project and done it.” (Practice W,
Female, PM)

“There was a lot of collaboration such as sharing of
experience in these workshops, which was quite helpful.
I think just hearing the way that different practices
had tackled certain tasks was quite helpful.” (Practice
V, Female, Nurse)

“We presented our Healthy Heart Clinic in one of the
online learning workshops to other practices” (Practice
W, Female, PM)

“By having a routine training or a catch-up or a
meeting with a specific focus it brings us back to what
we’re aiming to do, particularly for the CHD.”
(Practice X, Female, PM)

“Most important one is the workshops, I believe,
important very, very important. Keep us updated all
the time.” (Practice Y, Female, GP)

“We actually looked at all of our reports. We worked
out from the graphs which were the lowest ones of the
parameters. So, using the 12 measures and using that
graph was very useful. Because it actually gave us our
shortfall.” (Practice W, Female, PM)

“It’s not my opinion or someone else’s opinion; its
actually data, and you can say, look we have only got
60% of our patients that have had a blood pressure in
the last 12 months, who are on antihypertensive, we
need to do better than that.” (Practice V, Female,
Nurse)

“Well, I guess the monthly reports you provided kept us
on our toes in a way, I guess. We could see how we
were going easily within the project, so I think that was
good.” (Practice B, Female, Nurse)

“Some of the doctors were quite shocked, in terms of
some of the original results received from the monthly
reports, and so it’s a helpful thing to be able to have
everyone going towards certain goals.” (Practice V,
Female, Nurse)

“Our data has improved in small proportion in most
areas of the 12 CHD measures for QUEL” (Practice D,
Female, Nurse)

“Clinic Drs have reported increased understanding of
the need to "code” uniformly within the practice”
(Practice M, Female, GP)

“We had one patient respond to an SMS for a blood
test and also came in for a care plan.” (Practice J,
Female, PM)

PLOS ONE | https://doi.org/10.1371/journal.pone.0298777  June 4, 2024

13/19


https://doi.org/10.1371/journal.pone.0298777

PLOS ONE

Support Build effective relationships between the | “Your team visiting us physically, I feel pretty good,
study team and the practice that means we are an important practice to visit, it
improved the relationship between us” (Practice Y,
Female, GP)
Provide training and support on using “If 'm having problems with the data extraction tool,
data extraction tools he (practice support officer) will help me fix it”

(Practice B, Female, Nurse)

*PM: Practice manager, CHD: Coronary heart disease, GP: General practitioner, SMS:
Short message service, QI: Quality Improvement

care for CHD patients due to these activities. Only one practice reported no change, and
another practice was uncertain of any changes in their quality of care. Seventy-three percent
(19/26) of practices reported participating in QUEL enhanced their capacity to be PIP-QI
ready. At the end of the intervention, 42% (11/26) of practices reported they were able to claim
QI-PIP.

Discussion

This study elaborates on the primary care practices’ engagement with the QI intervention in
improving care of CHD. The Intervention led to increased scope of QI activities for the prac-
tice team members leading to more than half of the practices (69%) self-reporting improve-
ment in their QI activities for CHD patient care. As a result, majority (73%) of the practices
felt they were ready for PIP-QI and some (42%) were able to claim the benefits. However, the
practice engagement with the intervention was varied. Engagement with the PDSA cycles was
low with only 12% of practices submitting ten or more cycles over 12 months. However, the
submission range of PDSA cycles was diverse (0-10) in all practices despite the varied atten-
dance. Practices that attended a higher number of learning workshops submitted higher num-
ber of PDSA cycles and showed higher engagement with the SharePoint site. However,
variations were seen within each attendance category, indicating several factors contributing
to the different engagement level. Additionally, practices reporting higher time commitment
generally demonstrated higher learning workshop attendance, submitted more PDSAs, and
used SharePoint more, suggesting a positive correlation between time commitment and
engagement in the intervention with some variations in a small portion of the practices. Quali-
tative analysis identified team members in a leading role or with clinical backgrounds were
able to implement QI changes more effectively within their practices and practices regularly
set aside additional time during working hours to implement these changes. The study also
identified learning workshops and monthly feedback reports as the two key useful intervention
features to facilitate QI activities and changes.

Several QI strategies are currently being practiced in clinical settings including the Model
for improvement, Lean and Six Sigma [26]. The Model for Improvement, used in this inter-
vention is a widely used QI strategy in healthcare, which provides a systematic approach for
planning, testing and implementing changes [27]. In addition, learning workshops, PDSA
cycles, feedback reports and support were also used in combination as the QI intervention to
improve CHD care [28-31]. Findings from our study suggest that higher attendance in learn-
ing workshops could have positively influenced PDSA submission and SharePoint use, indicat-
ing its significance in increasing practice engagement to perform QI activities. However,
associations between the intervention features and improvement in clinical outcomes have yet
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to be established. It is important to evaluate the effect of QI intervention on improving out-
comes as research found, practices receiving regular feedback reports were able to improve
clinical outcomes, particularly in achieving better blood pressure control in patients with
hypertension [32] and risk factor screening [33, 34]. While a systematic review revealed mixed
findings on the effectiveness of PDSAs on improving clinical outcomes [35], other studies
identified several factors influencing the reduced engagement level [36, 37], similar to our
findings. Our study also included a variety of skilled professionals including GPs, nurses or
PMs as practice team members to lead the QI changes within their practices, which is also an
important strategy for successful implementation of QI interventions [37-39]. Lastly, while
some studies demonstrated the importance of using practice support within QI strategies to
improve care [40-42], the current study did not provide a deeper understanding of the level of
support required for successful implementation of such programs.

A strength of this study is the use of mixed-methods research, a commonly used method in
evaluating QI studies, as it has the ability to strengthen data quality and provide a robust inter-
pretation of the results [36, 42, 43]. Further, we also combined both qualitative and quantita-
tive data and performed triangulation of the multiple datasets providing a wide range of
perspectives from multiple health professionals, consequently providing an in-depth under-
standing of the complex intervention features. The practices included in the evaluation were
from various sizes and regions ensuring wider representation of participants, therefore
enhancing the generalisability of the findings to similar healthcare settings. The intervention
features and implementation strategies described in this study can be used as a useful frame-
work to be replicated with modifications in similar healthcare settings aiming to improve the
quality of care for patients with chronic diseases.

The study, primarily focused on exploring the efficacy of the intervention rather than the
effectiveness, has several limitations that may influence its potential wider roll-out into prac-
tice. The intervention period coincided with the outbreak of the global COVID-19 pandemic,
potentially impacting practices, attendance in learning workshops and overall engagement
[25]. Other limitations were the potential introduction of response and reporting bias arising
from some practices not responding to the surveys and reliance on self-reported data, respec-
tively. The exclusion of non-responsive practices from the quantitative analysis and continu-
ous checking of data for errors and accuracy were used to reduce the bias. Additionally,
categorical data was collected to measure health professionals’ time spent on delivering the QI
program, but continuous data would have offered a more accurate measure of time spent. Fur-
ther, almost half of the practices were supported by their respective PHNs. However, due to
the independent operations of the PHNs, we were unable to obtain comprehensive data
regarding the extent of support provided by both the PHNs and the study team during the
intervention period. Finally, it was beyond the scope of the process evaluation to evaluate
whether the intervention was effective in improving the pre-defined CHD. These limitations
may affect the generalizability of our findings and the feasibility of implementing the interven-
tion on a larger scale.

Findings from the study suggest that external factors, unexpected events or occurrences
should be taken into consideration when planning broader implementation strategies. We also
acknowledge that the paper could benefit from a more detailed exploration of PDSAs in
understanding a direct association between workshop attendance and PDSA submissions with
the intervention. Highlighting a scope for future research to explore the various factors associ-
ated with the PDSA engagement [44]. Adding a more robust, sophisticated, and accurate data
collection and analysis method could provide more nuanced measures of the findings, there-
fore enhancing the feasibility of future studies. The limitation in accurately assessing the level
of support required for the successful implementation can be addressed by establishing an
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effective collaboration and incorporating remote reporting and data collection between the
research team and the PHNSs [36]. Furthermore, enabling tailored support and addressing the
nuanced dynamics of time commitment is important to optimise engagement with QI inter-
ventions across diverse practices. The use of these combined strategies, along with ongoing
training, designating clinicians as QI champions and increased use of data-driven technology
to monitor progress, can collectively contribute towards the large-scale roll-out of future QI
programs with an aim to improve care for patients with CHD across diverse healthcare settings
[45, 46].

Conclusion

The study highlights the varied engagement of primary care practices with the QI intervention
aimed at improving the care of CHD. Learning workshops, monthly feedback reports, and
PDSA cycles were found to be useful features of the intervention. Successful implementation
of the intervention also depended on the additional time commitment and efforts of the prac-
tice team members, particularly GPs, nurses and practice managers, towards implementing QI
changes within their practices. These findings offer valuable insights that can support other
primary care practices seeking future adoption of these evolving data-driven QI initiatives,
ultimately leading to improved patients’ outcomes and more effective management of CHD
and other chronic diseases. However, as healthcare continues to evolve in utilising data, further
research is needed to evaluate the intrinsic factors influencing practices” engagement in such
complex interventions and obtain a comprehensive understanding of how these strategies can
be best implemented.

Supporting information

S1 Appendix. Published protocol.
(PDF)

S1 Table. The 12 CHD measures for QUEL study.
(DOCX)

S2 Table. Monthly data extraction submitted and feedback report received.
(DOCX)

$3 Table. Quotes summarising quality improvement activities performed by practices.
(DOCX)

S1 Checklist. PLOS ONE clinical studies checklist.
(DOCX)

S2 Checklist. STROBE statement—Checklist of items that should be included in reports of
observational studies.
(DOCX)

Acknowledgments

The authors acknowledge the support of all the PHN and primary care practices who continue
to support the QUEL project. Also, PenCS for providing the services and eHealth data plat-
form for the study; and the Improvement Foundation for their continuous support in the
delivery of the QI program and other study partners including; Inala Primary Care, Fairfield
Hospital General Practice Unit, Australian Primary Health Care Nurses Association, Royal
Australian College of General Practitioners, Australian Commission on Safety and Quality in

PLOS ONE | https://doi.org/10.1371/journal.pone.0298777  June 4, 2024 16/19


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0298777.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0298777.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0298777.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0298777.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0298777.s005
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0298777.s006
https://doi.org/10.1371/journal.pone.0298777

PLOS ONE

Health Care, Heart Support Australia Ltd, Austin Health, Australian Cardiovascular Health
and Rehabilitation Association, National Heart Foundation, Sanofi, and Amgen. The authors
would also like to acknowledge the ongoing contribution of Kane Williams in the legal
arrangement and Caroline Wu in the research management of the trial.

Author Contributions

Conceptualization: Nashid Hafiz, Julie Redfern.

Formal analysis: Nashid Hafiz, Karice Hyun.

Methodology: Nashid Hafiz, Karice Hyun, Qiang Tu, Julie Redfern.
Resources: Nashid Hafiz.

Supervision: Karice Hyun, Julie Redfern.

Visualization: Nashid Hafiz.

Writing - original draft: Nashid Hafiz.

Writing - review & editing: Qiang Tu, Andrew Knight, Charlotte Hespe, Clara K. Chow,
Tom Briffa, Robyn Gallagher, Christopher M. Reid, David L. Hare, Nicholas Zwar, Mark
Woodward, Stephen Jan, Emily R. Atkins, Tracey-Lea Laba, Elizabeth Halcomb, Tracey
Johnson, Deborah Manandi, Tim Usherwood, Julie Redfern.

References

1. World Health Organisation. Cardiovascular diseases (CVDs) 2022. https://www.who.int/news-room/
fact-sheets/detail/cardiovascular-diseases-(cvds).

2. Roth GA, Mensah GA, Johnson CO, Addolorato G, Ammirati E, Baddour LM, et al. Global burden of car-
diovascular diseases and risk factors, 1990-2019: update from the GBD 2019 study. Journal of the
American College of Cardiology. 2020; 76(25):2982-3021. https://doi.org/10.1016/j.jacc.2020.11.010
PMID: 3309175

3. Australian Institute of Health and Welfare. Heart, stroke and vascular disease: Australian facts [updated
09 Feb 2023]. https://www.aihw.gov.au/reports/heart-stroke-vascular-diseases/hsvd-facts/contents/
summary-of-coronary-heart-disease-and-stroke/coronary-heart-disease.

4. Campbell NC, Ritchie L, Thain J, Deans H, Rawles J, Squair J. Secondary prevention in coronary heart
disease: a randomised trial of nurse led clinics in primary care. Heart. 1998; 80(5):447-52. https://doi.
org/10.116/hrt.80.5.447 PMID: 9930042

5. Starfield B, Shi L, Macinko J. Contribution of primary care to health systems and health. The milbank
quarterly. 2005; 83(3):457-502. https://doi.org/10.1111/j.1468-0009.2005.00409.x PMID: 16202000

6. Einarsdottir K, Preen DB, Emery JD, Holman CAJ. Regular primary care plays a significant role in sec-
ondary prevention of ischemic heart disease in a Western Australian cohort. Journal of general internal
medicine. 2011; 26(10):1092—7. https://doi.org/10.1007/s11606-011-1665-1 PMID: 2147875

7. National Heart Foundation of Australia. Chronic Disease Prevention and Management in Primary Care.
2015.

8. Guo S, Oberst C, Mathur S. Transition between hospital and community care for patients with coronary
heart disease: New South Wales and Victoria 2012—2015. 2018.

9. Care TDoHaA. PIP Ql Incentive guidance Canberra, ACT, Australia [updated 10 November 2021].
https://www1.health.gov.au/internet/main/publishing.nsf/Content/PIP-QI_Incentive_guidance.

10. Department of Health. What Primary Health Networks are Canberra, ACT, Australia [updated 2 Sep-
tember 2021]. https://www.health.gov.au/our-work/phn/what-PHNs-are.

11.  Wells S, Tamir O, Gray J, Naidoo D, Bekhit M, Goldmann D. Are quality improvement collaboratives
effective? A systematic review. BMJ quality & safety. 2018; 27(3):226—40. https://doi.org/10.116/bmjgs-
2017-006926 PMID: 29055899

12. Balasubramanian BA, Marino M, Cohen DJ, Ward RL, Preston A, Springer RJ, et al. Use of quality
improvement strategies among small to medium-size US primary care practices. The Annals of Family
Medicine. 2018; 16(Suppl 1):S35-S43. https://doi.org/10.170/afm.2172 PMID: 29632224

PLOS ONE | https://doi.org/10.1371/journal.pone.0298777  June 4, 2024

17/19


https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)
https://doi.org/10.1016/j.jacc.2020.11.010
http://www.ncbi.nlm.nih.gov/pubmed/33309175
https://www.aihw.gov.au/reports/heart-stroke-vascular-diseases/hsvd-facts/contents/summary-of-coronary-heart-disease-and-stroke/coronary-heart-disease
https://www.aihw.gov.au/reports/heart-stroke-vascular-diseases/hsvd-facts/contents/summary-of-coronary-heart-disease-and-stroke/coronary-heart-disease
https://doi.org/10.1136/hrt.80.5.447
https://doi.org/10.1136/hrt.80.5.447
http://www.ncbi.nlm.nih.gov/pubmed/9930042
https://doi.org/10.1111/j.1468-0009.2005.00409.x
http://www.ncbi.nlm.nih.gov/pubmed/16202000
https://doi.org/10.1007/s11606-011-1665-1
http://www.ncbi.nlm.nih.gov/pubmed/21347875
https://www1.health.gov.au/internet/main/publishing.nsf/Content/PIP-QI_Incentive_guidance
https://www.health.gov.au/our-work/phn/what-PHNs-are
https://doi.org/10.1136/bmjqs-2017-006926
https://doi.org/10.1136/bmjqs-2017-006926
http://www.ncbi.nlm.nih.gov/pubmed/29055899
https://doi.org/10.1370/afm.2172
http://www.ncbi.nlm.nih.gov/pubmed/29632224
https://doi.org/10.1371/journal.pone.0298777

PLOS ONE

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,
23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Burkes RM, Mkorombindo T, Chaddha U, Bhatt A, El-Kersh K, Cavallazzi R, et al., editors. Impact of
quality improvement on care of chronic obstructive pulmonary disease patients in an internal medicine
resident clinic. Healthcare; 2018: MDPI.

Harris SB, Green ME, Brown JB, Roberts S, Russell G, Fournie M, et al. Impact of a quality improve-
ment program on primary healthcare in Canada: a mixed-method evaluation. Health Policy. 2015; 119
(4):405-16. https://doi.org/10.1016/j.healthpol.2014.10.019 PMID: 2547655

Homer CJ, Szilagyi P, Rodewald L, Bloom SR, Greenspan P, Yazdgerdi S, et al. Does quality of care
affect rates of hospitalization for childhood asthma? Pediatrics. 1996; 98(1):18—23. PMID: 8668406

Knight AW, Caesar C, Ford D, Coughlin A, Frick C. Improving primary care in Australia through the Aus-
tralian Primary Care Collaboratives Program: a quality improvement report. BMJ quality & safety. 2012;
21(11):948-55.

Grant A, Dreischulte T, Guthrie B. Process evaluation of the data-driven quality improvement in primary
care (DQIP) trial: active and less active ingredients of a multi-component complex intervention to reduce
high-risk primary care prescribing. Implementation Science. 2017; 12(1):1-11.

Hulscher M, Laurant M, Grol R. Process evaluation on quality improvement interventions. BMJ Quality
& Safety. 2003; 12(1):40-6. https://doi.org/10.116/ghc.12.1.40 PMID: 12571344

Mann C, Shaw A, Guthrie B, Wye L, Man M-S, Hollinghurst S, et al. Protocol for a process evaluation of
a cluster randomised controlled trial to improve management of multimorbidity in general practice: the
3D study. BMJ open. 2016; 6(5):€011260. https://doi.org/10.116/bmjopen-2016-011260 PMID:
27147391

Redfern J, Hafiz N, Hyun K, Knight A, Hespe C, Chow CK, et al. QUality improvement in primary care to
prevent hospitalisations and improve Effectiveness and efficiency of care for people Living with coro-
nary heart disease (QUEL): protocol for a 24-month cluster randomised controlled trial in primary care.
BMC family practice. 2020; 21(1):1-8.

Hafiz N, Hyun K, Tu Q, Knight A, Hespe C, Chow CK, et al. Data-driven quality improvement program to
prevent hospitalisation and improve care of people living with coronary heart disease: Protocol for a pro-
cess evaluation. Contemp Clin Trials. 2022; 118:106794. Epub 2022/05/20. https://doi.org/10.1016/j.
cct.2022.106794 PMID: 5589026.

PEN Computer Systems. CAT4 Overview. https://www.pencs.com.au/products/cat4/.

Maguire M, Delahunt B. Doing a thematic analysis: A practical, step-by-step guide for learning and
teaching scholars. All Ireland Journal of Higher Education. 2017; 9(3).

Lester JN, Cho Y, Lochmiller CR. Learning to do qualitative data analysis: A starting point. Human
Resource Development Review. 2020; 19(1):94—106.

World Health Organization. WHO Director-General’s opening remarks at the media briefing on COVID-
19-11 March 2020 Geneva, Switzerland.2020. https://www.who.int/director-general/speeches/detail/
who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19—11-march-2020.

Adams D. Quality improvement; part 1: introduction and overview. BJA Educ. 2018; 18(3):89-94. Epub
2018/03/01. https://doi.org/10.1016/j.bjae.2017.12.002 PMID: 3456816.

Elaine Morme JS. Clinical Quality Improvement and Quality Improvement Research. Perspectives of
the ASHA Special Interest Groups. 2019; 4(1):27-37. https://doi.org/10.1044/2018_PERS-ST-2018-
000

Christoff P. Running PDSA cycles. Current problems in pediatric and adolescent health care. 2018; 48
(8):198-201. https://doi.org/10.1016/j.cppeds.2018.08.006 PMID: 0270135

Cunningham FC, Ferguson-Hill S, Matthews V, Bailie R. Leveraging quality improvement through use
of the Systems Assessment Tool in Indigenous primary health care services: a mixed methods study.
BMC Health Services Research. 2016; 16(1):583. https://doi.org/10.1186/s1291-016-1810-y PMID:
27756295

Knudsen SV, Laursen Henrik Vitus Bering, Johnsen Sgren Paaske, Bartels Paul Daniel, Ehlers Lars
Holger, Mainz Jan,. Can quality improvement improve the quality of care? A systematic review of
reported effects and methodological rigor in plan-do-study-act projects. BMC Health Services
Research. 2019; 19(1):683. https://doi.org/10.1186/s1291-019-4482-6 PMID: 31585540

Myron R, French C, Sullivan P, Sathyamoorthy G, Barlow J, Pomeroy L. Professionals learning together
with patients: An exploratory study of a collaborative learning Fellowship programme for healthcare
improvement. Journal of Interprofessional Care. 2018; 32(3):257—-65. https://doi.org/10.1080/1561820.
2017.1392935 PMID: 29240524

Ornstein S, Jenkins RG, Nietert PJ, Feifer C, Roylance LF, Nemeth L, et al. A multimethod quality
improvement intervention to improve preventive cardiovascular care: a cluster randomized trial. Annals
of internal medicine. 2004; 141(7):523-32. https://doi.org/10.726/0003-4819-141-7-200410050-00008
PMID: 15466769

PLOS ONE | https://doi.org/10.1371/journal.pone.0298777  June 4, 2024 18/19


https://doi.org/10.1016/j.healthpol.2014.10.019
http://www.ncbi.nlm.nih.gov/pubmed/25476553
http://www.ncbi.nlm.nih.gov/pubmed/8668406
https://doi.org/10.1136/qhc.12.1.40
http://www.ncbi.nlm.nih.gov/pubmed/12571344
https://doi.org/10.1136/bmjopen-2016-011260
http://www.ncbi.nlm.nih.gov/pubmed/27147391
https://doi.org/10.1016/j.cct.2022.106794
https://doi.org/10.1016/j.cct.2022.106794
http://www.ncbi.nlm.nih.gov/pubmed/35589026
https://www.pencs.com.au/products/cat4/
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://doi.org/10.1016/j.bjae.2017.12.002
http://www.ncbi.nlm.nih.gov/pubmed/33456816
https://doi.org/10.1044/2018%5FPERS-ST-2018-0003
https://doi.org/10.1044/2018%5FPERS-ST-2018-0003
https://doi.org/10.1016/j.cppeds.2018.08.006
http://www.ncbi.nlm.nih.gov/pubmed/30270135
https://doi.org/10.1186/s12913-016-1810-y
http://www.ncbi.nlm.nih.gov/pubmed/27756295
https://doi.org/10.1186/s12913-019-4482-6
http://www.ncbi.nlm.nih.gov/pubmed/31585540
https://doi.org/10.1080/13561820.2017.1392935
https://doi.org/10.1080/13561820.2017.1392935
http://www.ncbi.nlm.nih.gov/pubmed/29240524
https://doi.org/10.7326/0003-4819-141-7-200410050-00008
http://www.ncbi.nlm.nih.gov/pubmed/15466769
https://doi.org/10.1371/journal.pone.0298777

PLOS ONE

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

Peiris D, Usherwood T, Panaretto K, Harris M, Hunt J, Redfern J, et al. Effect of a computer-guided,
quality improvement program for cardiovascular disease risk management in primary health care: the
treatment of cardiovascular risk using electronic decision support cluster-randomized trial. Circulation:
Cardiovascular Quality and Outcomes. 2015; 8(1):87-95. https://doi.org/10.1161/CIRCOUTCOMES.
114.00125 PMID: 25587090

Patel B, Patel A, Jan S, Usherwood T, Harris M, Panaretto K, et al. A multifaceted quality improvement
intervention for CVD risk management in Australian primary healthcare: a protocol for a process evalua-
tion. Implementation Science. 2014; 9(1):187. https://doi.org/10.1186/s1012-014-0187-8 PMID:
25515217

Hill JE, Stephani A-M, Sapple P, Clegg AJ. The effectiveness of continuous quality improvement for
developing professional practice and improving health care outcomes: a systematic review. Implemen-
tation Science. 2020; 15(1):23. https://doi.org/10.1186/s1012-020-0975-2 PMID: 32306984

Hespe C, Giskes K, Harris M, Peiris D. Findings and lessons learnt implementing a cardiovascular dis-
ease quality improvement program in Australian primary care: a mixed method evaluation. BMC Health
Services Research. 2022; 22(1):108. https://doi.org/10.1186/s1291-021-07310-6 PMID: 35078460

Reed JE, Card AJ. The problem with plan-do-study-act cycles. BMJ quality & safety. 2016; 25(3):147—
52. https://doi.org/10.116/bmjgs-2015-005076 PMID: 26700542

Johnston SC, Sidney S, Hills NK, Grosvenor D, Klingman JG, Bernstein A, et al. Standardized dis-
charge orders after stroke: results of the quality improvement in stroke prevention (QUISP) cluster ran-
domized trial. Annals of neurology. 2010; 67(5):579-89. https://doi.org/10.1002/ana.22019 PMID:
2047555

Shaw EK, Howard J, West DR, Crabtree BF, Nease DE, Tutt B, et al. The role of the champion in pri-
mary care change efforts: from the State Networks of Colorado Ambulatory Practices and Partners
(SNOCAP). J Am Board Fam Med. 2012; 25(5):676—85. Epub 2012/09/08. https://doi.org/10.122/
jabfm.2012.05.110281 PMID: 22956703.

Hogg W, Baskerville N, Nykiforuk C, Mallen D. Improved preventive care in family practices with out-
reach facilitation: understanding success and failure. Journal of health services research & policy.
2002; 7(4):195-201. https://doi.org/10.1258/15581902320432714 PMID: 12425778

Sargeant J, Lockyer J, Mann K, Holmboe E, Silver I, Armson H, et al. Facilitated reflective performance
feedback: developing an evidence-and theory-based model that builds relationship, explores reactions
and content, and coaches for performance change (R2C2). Academic Medicine. 2015; 90(12):1698—
706. https://doi.org/10.1097/ACM.0000000000000809 PMID: 26200584

Sweeney SM, Hemler JR, Baron AN, Woodson TT, Ono SS, Gordon L, et al. Dedicated workforce
required to support large-scale practice improvement. The Journal of the American Board of Family
Medicine. 2020; 33(2):230-9. https://doi.org/10.122/jabfm.2020.02.190261 PMID: 32179606

Bamberger M. Introduction to mixed methods in impact evaluation. Impact Evaluation Notes. 2012; 3
(3):1-38.
Taylor MJ, McNicholas C, Nicolay C, Darzi A, Bell D, Reed JE. Systematic review of the application of

the plan—do—study—act method to improve quality in healthcare. BMJ quality & safety. 2014; 23(4):290—
8. https://doi.org/10.116/bmjgs-2013-001862 PMID: 24025320

Hughes RG. Tools and strategies for quality improvement and patient safety. Patient safety and quality:
An evidence-based handbook for nurses. 2008.

Leape LL, Rogers G, Hanna D, Griswold P, Federico F, Fenn CA, et al. Developing and implementing
new safe practices: voluntary adoption through statewide collaboratives. Quality and Safety in Health
Care. 2006; 15(4):289-95. https://doi.org/10.116/gshc.2005.017632 PMID: 16885255

PLOS ONE | https://doi.org/10.1371/journal.pone.0298777  June 4, 2024 19/19


https://doi.org/10.1161/CIRCOUTCOMES.114.001235
https://doi.org/10.1161/CIRCOUTCOMES.114.001235
http://www.ncbi.nlm.nih.gov/pubmed/25587090
https://doi.org/10.1186/s13012-014-0187-8
http://www.ncbi.nlm.nih.gov/pubmed/25515217
https://doi.org/10.1186/s13012-020-0975-2
http://www.ncbi.nlm.nih.gov/pubmed/32306984
https://doi.org/10.1186/s12913-021-07310-6
http://www.ncbi.nlm.nih.gov/pubmed/35078460
https://doi.org/10.1136/bmjqs-2015-005076
http://www.ncbi.nlm.nih.gov/pubmed/26700542
https://doi.org/10.1002/ana.22019
http://www.ncbi.nlm.nih.gov/pubmed/20437555
https://doi.org/10.3122/jabfm.2012.05.110281
https://doi.org/10.3122/jabfm.2012.05.110281
http://www.ncbi.nlm.nih.gov/pubmed/22956703
https://doi.org/10.1258/135581902320432714
http://www.ncbi.nlm.nih.gov/pubmed/12425778
https://doi.org/10.1097/ACM.0000000000000809
http://www.ncbi.nlm.nih.gov/pubmed/26200584
https://doi.org/10.3122/jabfm.2020.02.190261
http://www.ncbi.nlm.nih.gov/pubmed/32179606
https://doi.org/10.1136/bmjqs-2013-001862
http://www.ncbi.nlm.nih.gov/pubmed/24025320
https://doi.org/10.1136/qshc.2005.017632
http://www.ncbi.nlm.nih.gov/pubmed/16885255
https://doi.org/10.1371/journal.pone.0298777

