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ABSTRACT
Objectives  The aim of this study is to explore the current 
and future state of quality measurement and feedback 
and identify factors influencing measurement feedback 
systems, including the barriers and enablers to their 
effective design, implementation, use and translation into 
quality improvement.
Design  This qualitative study used semistructured 
interviews with key informants. A deductive framework 
analysis was conducted to code transcripts to the 
Theoretical Domains Framework (TDF). An inductive 
analysis was used to produce subthemes and belief 
statements within each TDF domain.
Setting  All interviews were conducted by videoconference 
and audio-recorded.
Participants  Key informants were purposively sampled 
experts in quality measurement and feedback, including 
clinical (n=5), government (n=5), research (n=4) and 
health service leaders (n=3) from Australia (n=7), the USA 
(n=4), the UK (n=2), Canada (n=2) and Sweden (n=2).
Results  A total of 17 key informants participated in the 
study. The interview length ranged from 48 to 66 min. 12 
theoretical domains populated by 38 subthemes were 
identified as relevant to measurement feedback systems. 
The most populous domains included environmental 
context and resources, memory, attention and decision-
making, and social influences. The most populous 
subthemes included ‘quality improvement culture’, 
‘financial and human resource support’ and ‘patient-
centred measurement’. There were minimal conflicting 
beliefs outside of ‘data quality and completeness’. 
Conflicting beliefs in these subthemes were predominantly 
between government and clinical leaders.
Conclusions  Multiple factors were found to influence 
measurement feedback systems and future considerations 
are presented within this manuscript. The barriers 
and enablers that impact these systems are complex. 
While there are some clear modifiable factors in the 
design of measurement and feedback processes, 
influential factors described by key informants were 
largely socioenvironmental. Evidence-based design and 
implementation, coupled with a deeper understanding of 
the implementation context, may lead to enhanced quality 
measurement feedback systems and ultimately improved 
care delivery and patient outcomes.

INTRODUCTION
Quality of care directly impacts the health 
outcomes and well-being of patients. The inci-
dence of health service quality issues has led 
to the implementation of diverse measure-
ment feedback systems over the last 25 years. 
Measurement feedback systems, also known 
as ‘audit and feedback’, involve collecting 
data to evaluate the healthcare delivery and 
identify unwarranted variation. It is intended 
that feedback on quality measurement data 
is provided to healthcare services to facilitate 
care improvements.1 Internationally, there 
are pockets of quality measurement efforts 
with varied purposes, methods and recip-
ients. While healthcare professionals and 
health service research drive some of these 
measurement activities, many are externally 
driven and mandated by government agen-
cies, medical professional groups and accred-
iting bodies.2 Such activities tend to operate 
as an additional reporting obligation, lacking 
integration with clinical care and workflow, 
and health professionals do not consistently 
receive feedback making it more challenging 
to realise the benefits of quality measure-
ment.3 4

The 2012 Cochrane review of audit and 
feedback found that the quality improvement 
method demonstrated modest improvements. 
However, the effectiveness was variable and 
dependent on factors, including the feedback 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Synthesis of perspectives and experiences of ex-
perts involved in measurement feedback systems.

	⇒ Application of a theoretical framework to identify 
factors influencing measurement feedback systems.

	⇒ Purposively sampled key informants may not rep-
resent all possible viewpoints and organisational 
barriers.
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recipients’ baseline performance and how the feedback 
is provided.5 Despite data collection and technology 
advances over the last decade, the translation and impact 
of measurement feedback systems on patient outcomes 
and quality of care remain inconsistent.5 6 In 2019, Grim-
shaw et al suggested that future research should focus on 
how, when and why measurement feedback systems are 
most effective,7 as the literature often lacks implementa-
tion context and feedback processes.6 8 Recent research 
has focused on specific elements of measurement and 
feedback, which may contribute to their effectiveness, 
including the data source of quality measurement,6 
health professional perceptions and psychological 
elements of receiving feedback,9 10 the use of theory in 
the design of feedback11 12 and computer-supported feed-
back.13 14 While this work has explored measurement 
feedback system design and how it is received, additional 
implementation barriers may prevent the uptake of even 
the most evidence-based interventions.

The fidelity of measurement feedback system implemen-
tation suggests that a gap remains between current systems 
and best practice. Furthermore, there is limited evidence on 
how to achieve best practice and in which contexts it is most 
viable.10 15 16 There is a need to understand the implementa-
tion context to enable the translation of evidence, including 
both barriers and facilitators.17 Given the limited insights 
produced by measurement feedback system literature, 
differences in the published studies may be due to distinc-
tions in the context of these interventions. To bridge this 
gap, the Theoretical Domains Framework (TDF) has been 
applied across a wide range of healthcare settings to better 
understand how interventions can be effective with consid-
eration of the socioenvironmental implementation context 
and to inform future interventions.17 18 The TDF includes a 
set of 14 domains covering psychological and organisational 
theory and could synthesise a broader set of external and 
internal health service factors, which affect measurement 
and feedback.

Guided by the TDF, this study aimed to identify factors 
influencing measurement feedback systems that involve data 
collection, analyses and providing insights back to health 
professionals on the quality of care delivered and patient 
outcomes. These factors included barriers and enablers to 
effective design, implementation, use and translation into 
quality improvement. This research study used qualitative 
interviews of key informants in quality measurement, feed-
back and improvement. These interviews allowed explo-
ration of the measurement feedback system design and 
implementation factors not necessarily covered in published 
materials to inform considerations for future measurement 
feedback system design and implementation.

METHODS
Design and setting
This qualitative study used key informant interviews of 
participants with identified expertise in quality measure-
ment, feedback and improvement. This methodology was 

selected as it focuses on the knowledge of the expert and 
allows an in-depth description of context and practices, 
experiences in quality measurement and feedback, and 
perceptions of ideal future systems.19

Interview process
The interviews were semistructured with an approved 
interview guide (online supplemental material file 1) and 
a responsive interviewing style.20 The interview script was 
limited to <15 questions to allow in-depth discussion in 
four key areas; (1) the informants’ organisational context, 
(2) quality monitoring activities at the organisation, 
including barriers and enablers, (3) the impact on care 
delivery and patient outcomes and (4) an ideal quality 
monitoring system. Key informants focused responses on 
their professional experiences with one or more specific 
measurement feedback systems. All interviews were 
conducted by videoconference between 25 June 2019 
and 2 September 2019 by two trained and experienced 
qualitative researchers (CD and AJ). All interviews were 
audio-recorded.

Sample and recruitment
A purposive sampling strategy was used to recruit key infor-
mants.21 22 Key informants were defined as international 
leaders in quality measurement, feedback and improve-
ment. An initial environmental scan was conducted to 
identify key organisations and individuals who met the 
inclusion criteria. Potential key informants were identi-
fied based on diversity of expertise and affiliations, posi-
tion held within a relevant organisation, years of work 
experience and recent publications in quality measure-
ment, feedback and improvement. A deidentified list of 
potential key informants was presented to the research 
team for feedback on participant roles and experience 
distribution. Key informants were recruited by email invi-
tation, along with a participant information statement 
and consent form. If there was no response to the initial 
email, one follow-up email was sent. Key informants were 
recruited until preliminary analyses suggested that key 
themes had reached saturation.23 24

Patient and public involvement
Patients and/or the public were not involved in the 
design, conduct, reporting or dissemination plans of this 
research.

Data analysis
Two researchers conducted the analysis (CD and KS) of 
transcribed audio-recordings using a deductive coding 
approach according to the 14 domains of the TDF, then 
grouped by subthemes generated within each domain. 
One researcher (CD) coded all transcripts and the second 
researcher (KS) independently analysed a random sample 
of transcripts (n=3, 19%).25 The inter-rater reliability 
between researchers’ coding was calculated, providing a 
percentage of agreement.26 27 The two researchers met 
to discuss coding and the generation of subthemes, and 
any discrepancies were discussed to establish consensus. 
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Coding and validity checks were performed, including 
an analysis of transcript data relevant to the informants’ 
demographic characteristics to identify any disconfirming 
evidence between informants from the same country. 
One researcher (CD) then generated statements repre-
senting the specific beliefs for each subtheme, capturing 
key informants’ core thoughts of multiple utterances. 
Each belief statement provides detail about the perceived 
role of the domain in influencing behaviour.18

The Consolidated criteria for Reporting Qualitative 
research (online supplemental material file 2) was used 
to report essential research processes.28 A description of 
the results is presented with a semiquantified approach 
to highlight how widespread a particular belief is among 
the informants.29 30 The following criteria were applied 
to identify the most relevant theoretical domains and 
subthemes: (1) relatively high frequency of specific 
beliefs and themes, (2) presence of conflicting beliefs 
and (3) evidence of strong beliefs that may affect the 
target behaviour.17

RESULTS
Summary of interviews and key informants
A total of 17 key informants participated in the study 
of the 26 invited experts. Eight invited experts that did 
not participate did not respond to the initial email or 
follow-up. Participating key informants included experts 
with primary positions as clinical (n=5), government 
(n=5), research (n=4) and health service (n=3) leaders. 
Almost all informants (n=15) held secondary positions 
that combined these roles or had extensive prior expe-
rience. For example, five informants were specialist 
clinicians with health service leadership positions with 
academic affiliations. Informants were from Australia 
(n=7), the USA (n=4), the UK (n=2), Canada (n=2) and 
Sweden (n=2). Most informants worked in public health-
care or government settings (n=10), while other infor-
mants worked across both public and private healthcare 
settings (n=4) or exclusively private healthcare organ-
isations (n=3). Informants were mainly male (n=10), 
although an even ratio of male and female experts was 
originally recruited. The interview length ranged from 48 
to 66 min. Key informants had professional experiences 
with multiple measurement feedback systems at various 
levels, from local health services to nationally coordinated 
systems, including voluntary and mandatory participation 
and various clinical contexts.

TDF domains and subthemes
Informants provided numerous examples of existing 
measurement feedback systems and their impact on 
behaviour change, highlighting their value in delivering 
high-quality care. However, all informants noted that 
implementing measurement feedback systems is highly 
complex, and multiple nuanced internal and external 
factors affect their success. These factors were identified 
in coding 505 utterances into 12 of 14 TDF domains. 

Inter-rater reliability across the interviews coded by two 
researchers had ‘almost perfect agreement’ (83.8%) 
across the 12 coded domains. The domains environmental 
context and resources, memory, attention and decision-making, 
and social influences were the most populous domains. 
A total of 38 subthemes and corresponding belief state-
ments were developed across the 12 domains represented 
in table  1. For clarity, the relevant illustrative quotes 
for each subtheme are displayed in italics within online 
supplemental material file 3. The findings of this study 
have been organised into 11 considerations for future 
measurement feedback systems, where results have been 
described in further detail.

Financial investment in technological infrastructure and 
interdisciplinary human resources
Informants regularly cited an underestimation of finan-
cial resources as a significant barrier. Interdisciplinary 
human resources were considered essential to develop, 
implement and sustain measurement feedback systems. 
Several contributing roles to an interdisciplinary team 
included multidisciplinary health professionals, data 
specialists (ie, coders, data scientists), technology special-
ists (ie, engineers), health service management, quality 
improvement officers and researchers. However, some 
informants identified financial barriers to engaging inter-
disciplinary teams, for example, the difficulty retaining 
skilled data scientists in healthcare when private industry 
salaries are much higher. Some informants expanded 
on other resourcing issues in hospital quality assurance 
departments where valuable quality measurement exper-
tise exists, but capacity beyond external reporting require-
ments is often limited. Other informants highlighted the 
importance of resources to rectify variation, noting that 
mobilisation of resources often limits quality improve-
ment to change care delivery.

System-wide collaboration, organisational commitment, 
ownership and accountability
Social and interpersonal relationships were noted as 
influential in the design, implementation and sustained 
use of a measurement feedback system. Collaboration 
between all levels of healthcare across government, 
professional societies, industry, health service leader-
ship and health professionals was noted as essential to 
measurement feedback systems. Informants acknowl-
edged that measurement feedback systems are predom-
inantly government led, but advised that a collaborative 
‘top–down–bottom-up’ approach would drive an ideal 
system. Informants also noted that organisational 
commitment to quality improvement is critical to long-
term success, particularly in areas when improvement is 
not immediately apparent. Leadership, ownership and 
accountability were commonly addressed. A sense of 
ownership was reported as a reflection of legal respon-
sibility and health professional morale to deliver best-
practice care.
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Table 1  Frequency of domains and subthemes

TDF domain
(no. of quotes) Subtheme

No. of 
quotes

No. of 
informants

Informant professional area (no. of 
informants)

Knowledge (15) Cross-organisation learning 
networks

5 3 Health service (1), research (1), 
government (1)

Evidence of impact 5 3 Clinician (1), government (1), 
research (1)

Disseminating knowledge to 
the wider community

5 2 Research (2)

Skills (12) Building skills of health 
professionals

9 5 Government (4), research (1)

Building skills of 
organisational leadership

3 3 Government (1), clinician (1), health 
service (1)

Beliefs about 
capabilities (11)

Health professional 
knowledge and capacity

7 6 Research (3), clinician (1), health 
service (1), government (1)

Organisational leadership 4 3 Health service (3)

Social/professional role 
and identity (31)

Health professional identity 6 4 Research (3), government (1)

Leadership, ownership and 
accountability

25 10 Government (3), research (4), health 
service executive (1), clinician (2)

Beliefs about 
consequences (25)

Time lag in feedback 5 4 Research (2), clinician (1), 
government (1)

Feedback reach/engagement 13 7 Research (3), clinician (2), 
government (1), health service (1)

Unsupported feedback 7 3 Clinician (1), government (1), 
research (1)

Cognitive overload/
measurement burden

5 3 Research (3)

Reinforcement (47) Clinical engagement and 
buy-in

8 5 Clinician (2), research (1), 
government (1), health service (1)

Executive engagement and 
sponsorship

15 6 Research (2), government (2), health 
service (1), clinician (1)

Governance and clinical 
credentialling

11 8 Government (4), clinician (2), 
research (1), health service (1)

Publicly available 
measurement data

13 6 Government (3), research (3)

Goals (25) Routinely collected data 
source (ie, electronic medical 
record)

10 7 Government (3), research (2), 
clinician (2)

Technological infrastructure 
and consolidated data

15 8 Research (4), government (3), health 
service (1)

Memory, attention and 
decision-making (112)

Clinically meaningful 
measures

22 10 Research (4), government (3), health 
service (2), clinician (1),

Patient-centred measurement 31 10 Government (4), research (4), 
clinician (1), health service (1)

Actionable feedback with 
peer comparison

13 11 Clinician (4), research (4), 
government (2), health service 
executive (1)

Timely feedback delivered to 
health professionals

15 7 Clinician (2), government (2), 
research (2), health service (1)

Interactive, personalised, 
readily digestible feedback

14 8 Clinician (4), research (2), 
government (2)

Review and harmonise quality 
measures

17 9 Research (4), government (3), health 
service (2)

Continued
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Clinically relevant, patient-centred measurement and 
feedback
Informants emphasised that health professionals and 
patients should determine the measurement focus in an 
ideal system. Many informants believed that the develop-
ment of measurement frameworks in the future should 
be patient centred. Informants noted the importance of 
clinically meaningful measurement and shared examples 
of identifying such measures. Furthermore, informants 
recommended that quality measures are actionable 
where health professionals influence the outcome. One 
informant provided an example of developing patient-
centred measurement using patient-only focus groups 
to identify priority outcomes and clinical consensus of 
process measures linked to identified patient outcomes.

Use of routinely collected data and linkage methods in quality 
measurement
Data sources for quality measurement were frequently 
discussed. Many informants criticised the quality and 
completeness of electronic medical records (EMRs) and 
clinical registries. However, few informants reported high 
levels of coverage and high-quality data in their relevant 
registries. Some informants praised the usefulness of 
structured EMR data in measurement but acknowledged 

that most information is collected as unstructured clin-
ical notes. There were synonymous views on lacking data 
accessibility and interoperability. EMR vendors were 
described as a barrier to data access; therefore, manual 
extraction remains the predominant collection method 
for clinical registries. A lack of interoperability between 
EMRs and other information management systems was 
a reported barrier to consolidating data needed for 
measurement. Although issues surrounding routinely 
collected data were raised, informants shared the belief 
that automated extraction and use of EMR data would 
reduce the burden of data collection in an ideal measure-
ment feedback system. Informants also noted that this 
would require significant investment in technical infra-
structure and clarifying data security and ownership to 
develop, store and maintain such datasets.

Transparency of data sources, quality and use in analyses
Informants recommended building trust in quality 
measurement by engaging health professionals in trans-
parent and open dialogue about the data quality and use 
of data in analyses. One informant provided an example 
of presenting data to health professionals during the 
measurement development stage to seek feedback. 
Another emphasised the value of health professionals 

TDF domain
(no. of quotes) Subtheme

No. of 
quotes

No. of 
informants

Informant professional area (no. of 
informants)

Environmental context 
and resources (118)

Mandated reporting 17 10 Research (4), clinician (3), 
government (2), health service (1)

Financial drivers of 
measurement focus

11 5 Research (3), government (1), health 
service (1)

Available data influencing 
measurement focus

6 4 Government (2), health service (1), 
research (1)

Data quality and 
completeness

21 11 Government (3), research (3), 
clinician (3), health service (2)

Data accessibility and 
interoperability

18 8 Clinician (3), research (3), 
government (1), health service (1)

Interdisciplinary team 13 7 Research (3), government (2), 
clinician (1), health service (1)

Financial and human resource 
support

32 10 Clinician (4), research (3), 
government (2), health service (1)

Social influences (68) Quality improvement culture 35 10 Health service (2), government (3), 
research (3), clinician (2)

System-wide collaboration 23 7 Government (3), research (3), health 
service (1)

Clinical team quality 
improvement meetings

10 8 Clinician (3), research (3), 
government (2)

Emotion (26) Trust in data and processes 21 11 Government (5), clinician (3), 
research (2), health service (1)

Fear of judgement 5 5 Clinician (2), government (1), 
research (1), health service (1)

Behavioural regulation 
(15)

Translation support 15 8 Government (2), health service (2), 
clinician (2), research (2)

Table 1  Continued
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challenging quality measures to improve the validity of 
feedback. Furthermore, health professional engagement 
was acknowledged as critical to sustained buy-in and 
translation into improvement.

Review and harmonisation of quality measurement sets
Informants discussed how external factors influenced 
measurement focus, including mandated government 
reporting, financial resources and the availability of 
existing data. These factors contributed to misaligned 
priorities, lack of clinical relevance and reduced feedback 
utility. Informants shared the belief that the selection of 
quality measures is commonly based on the convenience 
of data already collected and stored, typically adminis-
trative claims data and government-mandated reporting 
data. However, a disconnect between government prior-
ities for reporting and relevance to improving clinical 
practice was frequently discussed. Informants stressed that 
existing measures should be routinely reviewed for rele-
vance and impact and harmonised with other measure-
ment requirements to reduce measurement burden and 
cognitive overload.

Digital tools for the provision of timely, interactive and 
digestible feedback
Informants highlighted that health professionals receive 
very little feedback on their care delivery and should be 
systematically provided to front-line health professionals 
to ensure it is not siloed in administrative departments. 
Informants also noted that feedback is often significantly 
delayed (ie, 2–4 years after the clinical episode), reducing 
the relevance of data, and recommended that feedback is 
closer to the point of care to increase impact. Informants 
acknowledged that health professionals are time-poor 
and required to juggle competing demands. There-
fore, feedback should be digestible and personalised 
to provide a reference point using peer benchmarking. 
Informants suggested using technology such as clinical 
dashboards and interactive data visualisation techniques 
to display quality measurement insights and described 
several examples of dashboard development efforts.

Quality improvement culture supporting non-punitive 
feedback
Fostering a positive quality improvement culture was 
the second most frequently discussed subtheme. Two 
subthemes within the emotion domain included health 
professionals’ fear of judgement and a lack of trust. Infor-
mants believed that it is vital to foster a non-judgemental 
environment where quality measurement acts as a 
screening tool for reflection rather than a punitive tool 
for judgement.

Knowledge, skills and capacity of health professionals
Informants discussed the skills and capacity of health 
professionals to use feedback while balancing the demands 
of day-to-day care delivery. One informant underscored 
that the skillset needed for translating measurement 
data and implementing quality improvement strategies 

differs from delivering care. Furthermore, transitioning 
from the mindset of individual patient consultations to 
the analysis of cohorts of patients can be difficult. While 
most of these informants highlighted a need to build the 
skills and capacity of health professionals to interpret and 
action quality measurement data, one informant believed 
that an unreasonable onus is put on health professionals 
to develop such statistical capabilities to analyse and inter-
pret data.

Quality improvement translation supports
Informants recommended assigning health professionals 
to champion quality measures and establishing team 
meetings to review feedback and promote an under-
standing to contribute to achieving quality improvement. 
Informants also considered dedicated translation officers 
that interpret measurement data, investigate variation 
and lead team quality improvement meetings to dissemi-
nate information and translate findings into appropriate 
improvement strategies.

DISCUSSION
Statement of the principal findings
This manuscript presents the experiences and opinions 
of leaders in healthcare quality measurement, feed-
back and improvement underpinned by a theoretical 
framework to systematically identify factors influencing 
measurement feedback systems. There was significant 
consensus among experts highlighting important consid-
erations and a unique perspective on how future systems 
can be improved. Using the TDF, subthemes related 
principally to environmental context and resources, memory, 
attention and decision-making, and social influences. The 
TDF highlighted that while there are some modifiable 
factors in the design of measurement feedback systems, 
significant socioenvironmental factors influence their 
translation into improved care and patient outcomes. 
The identified factors surrounding health professionals 
and their engagement with a measurement feedback 
system are specific to the implementation context. These 
factors should be considered in optimising future quality 
improvement interventions. Based on the results from 
this study, the following set of 11 considerations have 
been developed for future design and implementation of 
measurement feedback systems:
1.	 Financial investment in technological infrastructure 

and interdisciplinary human resources.
2.	 System-wide collaboration, organisational commit-

ment, ownership and accountability.
3.	 Consumer engagement in the development of 

patient-centred measurement frameworks.
4.	 Health professional engagement in clinically relevant 

measurement and feedback.
5.	 Use of routinely collected data and linkage methods 

in quality measurement.
6.	 Transparency of data sources, quality and use in 

analyses.
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7.	 Review and harmonisation of quality measurement 
sets.

8.	 Digital tools for the provision of timely, interactive 
and digestible feedback, that is, dashboards.

9.	 Quality improvement culture supporting non-
punitive feedback.

10.	 Knowledge, skills and capacity of health professionals 
in local quality improvement.

11.	 Quality improvement translation supports, that is, 
clinical team quality improvement meetings, transla-
tion officers.

Interpretation within the context of the wider literature
It is well-documented that the impact of measurement 
feedback systems is variable.5 6 These interviews high-
lighted that while there is a lack of published evidence 
providing consistent and definitive correlations to 
improved quality of care and patient outcomes, rich 
information exists in expert knowledge. The frequency 
of socioenvironmental subthemes presented in this study 
may explain some variation between published interven-
tions. This study generates new knowledge on how to 
apply theory to explore a wider set of factors affecting 
measurement feedback systems. One other study by 
Tuti et al11 used the TDF in a systematic review analysis 
of seven audit and electronic feedback trials and found 
the most frequently coded domains in the intervention 
arm were knowledge, motivation and goals, and social influ-
ences. This study similarly found social influences as the 
third most coded domain. However, environmental context 
and resources and memory, attention and decision-making were 
coded considerably more, which did not feature highly 
in the review analysis. The review did not identify any 
studies whose interventions targeted social/professional role 
and identity or emotion. Both of these domains which focus 
on the health professional were identified in this study. 
The differences between the review’s findings and this 
study may be due to the limited implementation context 
provided in published intervention studies, increasing 
the value of theory-informed qualitative evaluations.31 32

A recently published review of individual and system 
competencies within learning health systems identified 
consistent themes with this study, such as health profes-
sional knowledge and skills, leadership and teamwork, 
technological skills, data science, infrastructure and stan-
dardisation, integration of data, and culture.33 Learning 
health systems are a concept of self-monitoring and 
improving performance through continuous learning 
cycles supported by people, policy and processes. 
Measurement and feedback is an essential component 
of a learning health system, and therefore it is encour-
aging that the findings of this study have incorporated 
all competencies in the review. Furthermore, the 11 
considerations for future design and implementation 
of measurement feedback systems highlighted in this 
manuscript are aligned with literature related to patient 
prioritisation of measurement focus,34 quality improve-
ment culture, collaboration and leadership,35 36 health 

professional knowledge and skills37 and the use of dash-
boards in feedback.31 38 39 This study articulates comple-
mentary considerations for measurement feedback 
systems to the literature, including financial investment 
in technological infrastructure and interdisciplinary 
human resources, translation support roles for quality 
improvement and the need to work with EMR vendors to 
support use of routinely collected data.

Strengths and limitations
This study has achieved the synthesis of key informant 
interviews with perspectives and experiences of experts 
involved in quality measurement and feedback. The 
data demonstrated relevance to the TDF and identi-
fied commonalities irrespective of geographic location, 
deeming the findings transferrable to various healthcare 
contexts. The research methodology has limitations. 
By purposively sampling experts as key informants, the 
selection of key informants may only be representative 
of some viewpoints, particularly as experts are likely to 
be employed by organisations with fewer barriers to 
quality improvement, that is, organisations with a strong 
improvement culture. While the response rate for partic-
ipation in this study was considered acceptable, non-
respondents restricted the geographical diversity, health 
service leaders and allied health professional representa-
tion of the study sample. Non-respondents included addi-
tional experts from the countries covered in the sample, 
as well as Asian and Middle-Eastern countries, thus 
potentially limiting the global applicability of these find-
ings. It may be helpful to understand the prioritisation 
of TDF domains by expert type but that is impossible to 
uncover in a sample of this size with generalisable results. 
Although there were some noted differences between 
perspectives of clinicians and government leaders, it is 
challenging to associate views with that population unless 
interviewing more key informants of each type. The TDF 
also has limitations in that it does not specify relation-
ships and patterns between domains. Additional focus 
group discussions could further clarify these relation-
ships. Lastly, some utterances could have been coded to 
multiple TDF domains, but the coders assigned each to a 
single domain. This may have reduced coding frequency 
in some domains with secondary relevance.

Implications for policy, practice and research
The insights presented in this manuscript contribute to 
progressing the science of quality measurement, feed-
back and improvement in an area where traditional 
studies are often not replicable and diminished by the 
influence of the implementation context. This qualitative 
study provides important and contextual information on 
barriers and enablers to effective measurement feedback 
systems and how they could be improved. In particular, 
the 11 considerations presented in this manuscript can 
be used to guide health service frameworks for measure-
ment feedback systems and prioritisation of barriers and 
enablers to be addressed. Although informants believed 
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quality measurement is valuable to healthcare quality, 
many shared challenges in demonstrating success and 
is an area of needed improvement in health services 
research. The study findings have practical implications 
for future measurement feedback systems implementa-
tion. The applicability to 12 TDF domains demonstrates 
that simply measuring quality and producing reports is 
inadequate. Quality of care delivery is more than a process 
but a highly-complex human issue influenced by socio-
environmental factors. There is a need for adequately 
resourced, evidence-based approaches to promoting the 
implementation and evaluation of measurement feed-
back systems supported by theoretical frameworks.

Conclusions
Multiple factors influence measurement feedback systems; 
thus achieving an optimal system requires a multifaceted 
approach. Local assessment of barriers and enablers is 
needed to identify factors salient to the implementation 
context and to develop appropriate implementation strat-
egies. In an ideal system, routinely collected data would be 
automatically extracted into consolidated purpose-built 
clinical quality registries near real-time. This data would 
be used to measure clinical care selected by patients and 
health professionals to ensure that any insights derived are 
patient-centred and relevant for improving care delivery 
and outcomes. Digital tools would highlight meaningful 
measurement insights and visualise them in a digestible 
and interactive format. Timely access to these digital tools 
would be available to front-line clinical staff and execu-
tive leadership. These insights may be personalised to the 
individual and teams delivering care and benchmarked 
appropriately to provide context. Quality improvement 
translation resources would support the interpretation of 
feedback in a non-punitive, collegiate environment led by 
trained health professionals and organisational leaders. 
This approach may enhance quality measurement and 
feedback systems and ultimately improve care delivery 
and patient outcomes. Furthermore, appropriate eval-
uation to effectively capture potential improvements to 
care delivery, patient outcomes and cost-benefit will have 
broader implications for healthcare systems and society.

Twitter Candice Donnelly @CandDonn and Shalini Vinod @shalinivinod13

Acknowledgements  The research team would like to thank the key informants for 
their time.

Contributors  CD developed the search strategy with the guidance of AJ, TJS, SV 
and PH. CD and AJ conducted the interviews. CD and KS completed the interview 
analysis. CD drafted the manuscript with contributions and review from AJ, PH, 
TJS, SV and KS. CD is the guarantor of this work and the conduct of this study, had 
access to the data, and controlled the decision to publish.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication  Not applicable.

Ethics approval  This study involves human participants and was approved by the 
study was approved by University of Sydney Human Research Ethics Committee 

(USYDHREC 2018/422). Participants gave informed consent to participate in the 
study before taking part.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  All data relevant to the study are included in the 
article or uploaded as an online supplemental information. To safeguard the privacy 
of the participants and those involved in their services, we cannot make the 
transcripts available.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Candice Donnelly http://orcid.org/0000-0003-4398-2908
Shalini Vinod http://orcid.org/0000-0001-8075-6219

REFERENCES
	 1	 Jamtvedt GF, Ivers N. Audit and feedback as a quality strategy. In: 

Busse R, Klazinga N, Panteli D, eds. Improving healthcare quality in 
Europe: Characteristics, effectiveness and implementation of different 
strategies [Internet]. Health Policy Series, no.53. Copenhagen 
(Denmark): European Observatory on Health Systems and Policies, 
2019: 10.

	 2	 Australian Institute of Health and Welfare. Health care safety and 
quality canberra: Australian institute of health and welfare. 2022. 
Available: https://www.aihw.gov.au/reports/health-care-quality-​
performance/health-care-safety-and-quality [Accessed 27 Feb 2023].

	 3	 Burstin H, Leatherman S, Goldmann D. The evolution of 
healthcare quality measurement in the United States. J Intern Med 
2016;279:154–9. 

	 4	 Cifra CL, Sittig DF, Singh H. Bridging the feedback gap: a 
sociotechnical approach to informing clinicians of patients' 
subsequent clinical course and outcomes. BMJ Qual Saf 
2021;30:591–7. 

	 5	 Ivers N, Jamtvedt G, Flottorp S, et al. Audit and feedback: effects on 
professional practice and Healthcare outcomes. Cochrane Database 
Syst Rev 2012. 

	 6	 Donnelly C, Janssen A, Vinod S, et al. A systematic review of 
electronic medical record driven quality measurement and feedback 
systems. Int J Environ Res Public Health 2022;20. 

	 7	 Grimshaw JM, Ivers N, Linklater S, et al. Reinvigorating stagnant 
science: implementation laboratories and a meta-laboratory to 
efficiently advance the science of audit and feedback. BMJ Qual Saf 
2019;28:416–23. 

	 8	 Van Den Bulck S, Spitaels D, Vaes B, et al. The effect of electronic 
audits and feedback in primary care and factors that contribute 
to their effectiveness: a systematic review. Int J Qual Health Care 
2020;32:708–20. 

	 9	 Hysong SJ, Kell HJ, Petersen LA, et al. Theory-based and evidence-
based design of audit and feedback programmes: examples from 
two clinical intervention studies. BMJ Qual Saf 2017;26:323–34. 

	10	 Gude WT, Roos-Blom M-J, van der Veer SN, et al. Health 
professionals' perceptions about their clinical performance and 
the influence of audit and feedback on their intentions to improve 
practice: a theory-based study in Dutch intensive care units. 
Implement Sci 2018;13:33. 

	11	 Tuti T, Nzinga J, Njoroge M, et al. A systematic review of electronic 
audit and feedback: intervention effectiveness and use of behaviour 
change theory. Implement Sci 2017;12:61. 

	12	 Colquhoun HL, Carroll K, Eva KW, et al. Advancing the literature 
on designing audit and feedback interventions: identifying theory-
informed hypotheses. Implement Sci 2017;12:117. 

 on A
pril 17, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2023-073697 on 7 June 2023. D

ow
nloaded from

 

https://twitter.com/CandDonn
https://twitter.com/shalinivinod13
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-4398-2908
http://orcid.org/0000-0001-8075-6219
https://www.ncbi.nlm.nih.gov/books/NBK549284
https://www.ncbi.nlm.nih.gov/books/NBK549284
https://www.ncbi.nlm.nih.gov/books/NBK549284
https://www.aihw.gov.au/reports/health-care-quality-performance/health-care-safety-and-quality
https://www.aihw.gov.au/reports/health-care-quality-performance/health-care-safety-and-quality
http://dx.doi.org/10.1111/joim.12471
http://dx.doi.org/10.1136/bmjqs-2020-012464
http://dx.doi.org/10.1002/14651858.CD000259.pub3
http://dx.doi.org/10.1002/14651858.CD000259.pub3
http://dx.doi.org/10.3390/ijerph20010200
http://dx.doi.org/10.1136/bmjqs-2018-008355
http://dx.doi.org/10.1093/intqhc/mzaa128
http://dx.doi.org/10.1136/bmjqs-2015-004796
http://dx.doi.org/10.1186/s13012-018-0727-8
http://dx.doi.org/10.1186/s13012-017-0590-z
http://dx.doi.org/10.1186/s13012-017-0646-0
http://bmjopen.bmj.com/


9Donnelly C, et al. BMJ Open 2023;13:e073697. doi:10.1136/bmjopen-2023-073697

Open access

	13	 Landis-Lewis Z, Brehaut JC, Hochheiser H, et al. Computer-
supported feedback message Tailoring: theory-informed adaptation 
of clinical audit and feedback for learning and behavior change. 
Implement Sci 2015;10:12. 

	14	 Brown B, Balatsoukas P, Williams R, et al. Interface design 
recommendations for computerised clinical audit and feedback: 
hybrid usability evidence from a research-led system. Int J Med 
Inform 2016;94:191–206. 

	15	 Wagner DJ, Durbin J, Barnsley J, et al. Measurement without 
management: qualitative evaluation of a voluntary audit & feedback 
intervention for primary care teams. BMC Health Serv Res 
2019;19:419. 

	16	 Ivers NM, Grimshaw JM, Jamtvedt G, et al. Growing literature, 
stagnant science? Systematic review, meta-regression and 
cumulative analysis of audit and feedback interventions in health 
care. J Gen Intern Med 2014;29:1534–41. 

	17	 Atkins L, Francis J, Islam R, et al. A guide to using the theoretical 
domains framework of behaviour change to investigate 
implementation problems. Implement Sci 2017;12:77. 

	18	 Francis JJ, Stockton C, Eccles MP, et al. Evidence‐Based selection 
of theories for designing behaviour change interventions: using 
methods based on theoretical construct domains to understand 
Clinicians' blood transfusion behaviour. Br J Health Psychol 
2009;14(Pt 4):625–46. 

	19	 Gabor E. The SAGE Encyclopedia of Communication Research 
Methods. Thousand Oaks, California: SAGE Publications, Inc, 2017.

	20	 Rubin HJ, Rubin IS. Qualitative interviewing: The art of hearing data. 
SAGE Publications, Inc, 2011.

	21	 Palinkas LA, Horwitz SM, Green CA, et al. Purposeful sampling 
for qualitative data collection and analysis in mixed method 
implementation research. Adm Policy Ment Health 2015;42:533–44. 

	22	 Teddlie C, Yu F. Mixed methods sampling: A typology with examples. 
J Mix Methods Res 2007;1:77–100.

	23	 Lasch KE, Marquis P, Vigneux M, et al. PRO development: rigorous 
qualitative research as the crucial foundation. Qual Life Res 
2010;19:1087–96. 

	24	 Saunders B, Sim J, Kingstone T, et al. Saturation in qualitative 
research: exploring its conceptualization and Operationalization. Qual 
Quant 2018;52:1893–907. 

	25	 Campbell JL, Quincy C, Osserman J, et al. Coding in-depth 
Semistructured interviews: problems of Unitization and Intercoder 
Reliability and agreement. Sociological Methods & Research 
2013;42:294–320. 

	26	 O’Connor C, Joffe H. Intercoder reliability in qualitative research: 
debates and practical guidelines. International Journal of Qualitative 
Methods 2020;19. 

	27	 Armstrong D, Gosling A, Weinman J, et al. The place of inter-Rater 
reliability in qualitative research: an empirical study. Sociology 
1997;31:597–606. 

	28	 Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting 
qualitative research (COREQ): a 32-item checklist for interviews and 
focus groups. Int J Qual Health Care 2007;19:349–57. 

	29	 Seale C, Silverman D. Ensuring rigour in qualitative research. The 
European Journal of Public Health 1997;7:379–84. 

	30	 Firmin MW, Injeti ER. Presenting and evaluating qualitative research: 
A rejoinder to Anderson (2010). Indian J. Pharm. Educ. Res. 
2013;46:221.

	31	 Tolf S, Mesterton J, Söderberg D, et al. How can technology support 
quality improvement? lessons learned from the adoption of an 
ANALYTICS tool for advanced performance measurement in a 
hospital unit. BMC Health Serv Res 2020;20:816. 

	32	 Laur C, Sribaskaran T, Simeoni M, et al. Improving antibiotic initiation 
and duration Prescribing among nursing home physicians using 
an audit and feedback intervention: a theory-informed qualitative 
analysis. BMJ Open Qual 2021;10. 

	33	 McDonald PL, Phillips J, Harwood K, et al. Identifying requisite 
learning health system Competencies: a Scoping review. BMJ Open 
2022;12. 

	34	 Pannick S, Archer S, Long SJ, et al. What matters to medical ward 
patients, and do we measure it? A qualitative comparison of patient 
priorities and current practice in quality measurement, on UK NHS 
medical wards. BMJ Open 2019;9. 

	35	 Drew JR, Pandit M. Why Healthcare leadership should embrace 
quality improvement. BMJ 2020;368:m872. 

	36	 Jones B, Chatfield C. Lessons in quality improvement. BMJ 
2022;376. 

	37	 Backhouse A, Ogunlayi F. Quality improvement into practice. BMJ 
2020;368. 

	38	 Becker B, Nagavally S, Wagner N, et al. Creating a culture of quality: 
our experience with providing feedback to frontline Hospitalists. BMJ 
Open Qual 2021;10. 

	39	 Alvarado N, McVey L, Elshehaly M, et al. Analysis of a web-based 
dashboard to support the use of national audit data in quality 
improvement: realist evaluation. J Med Internet Res 2021;23. 

 on A
pril 17, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2023-073697 on 7 June 2023. D

ow
nloaded from

 

http://dx.doi.org/10.1186/s13012-014-0203-z
http://dx.doi.org/10.1016/j.ijmedinf.2016.07.010
http://dx.doi.org/10.1016/j.ijmedinf.2016.07.010
http://dx.doi.org/10.1186/s12913-019-4226-7
http://dx.doi.org/10.1007/s11606-014-2913-y
http://dx.doi.org/10.1186/s13012-017-0605-9
http://dx.doi.org/10.1348/135910708X397025
http://dx.doi.org/10.1007/s10488-013-0528-y
http://dx.doi.org/10.1007/s11136-010-9677-6
http://dx.doi.org/10.1007/s11135-017-0574-8
http://dx.doi.org/10.1007/s11135-017-0574-8
http://dx.doi.org/10.1177/0049124113500475
http://dx.doi.org/10.1177/1609406919899220
http://dx.doi.org/10.1177/1609406919899220
http://dx.doi.org/10.1177/0038038597031003015
http://dx.doi.org/10.1093/intqhc/mzm042
http://dx.doi.org/10.1093/eurpub/7.4.379
http://dx.doi.org/10.1093/eurpub/7.4.379
http://dx.doi.org/10.1186/s12913-020-05622-7
http://dx.doi.org/10.1136/bmjoq-2020-001088
http://dx.doi.org/10.1136/bmjopen-2022-061124
http://dx.doi.org/10.1136/bmjopen-2018-024058
http://dx.doi.org/10.1136/bmj.m872
http://dx.doi.org/10.1136/bmj.o475
http://dx.doi.org/10.1136/bmj.m865
http://dx.doi.org/10.1136/bmjoq-2020-001141
http://dx.doi.org/10.1136/bmjoq-2020-001141
http://dx.doi.org/10.2196/28854
http://bmjopen.bmj.com/

	Qualitative study of international key informants’ perspectives on the current and future state of healthcare quality measurement and feedback
	Abstract
	Introduction﻿﻿
	Methods
	Design and setting
	Interview process
	Sample and recruitment
	Patient and public involvement
	Data analysis

	Results
	Summary of interviews and key informants
	TDF domains and subthemes
	Financial investment in technological infrastructure and interdisciplinary human resources
	System-wide collaboration, organisational commitment, ownership and accountability
	Clinically relevant, patient-centred measurement and feedback
	Use of routinely collected data and linkage methods in quality measurement
	Transparency of data sources, quality and use in analyses
	Review and harmonisation of quality measurement sets
	Digital tools for the provision of timely, interactive and digestible feedback
	Quality improvement culture supporting non-punitive feedback
	Knowledge, skills and capacity of health professionals
	Quality improvement translation supports

	Discussion
	Statement of the principal findings
	Interpretation within the context of the wider literature
	Strengths and limitations
	Implications for policy, practice and research
	Conclusions

	References


