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ABSTRACT

Objective. Clinician’s experiences of providing care are identified as a key outcome associated
with value-based healthcare (VBHC). In contrast to patient-reported experience measures,
measurement tools to capture clinician’s experiences in relation to VBHC initiatives have received
limited attention to date. Progressing from an initial 18-item clinician experience measure (CEM),
we sought to develop and evaluate the reliability of a set of 10 core clinician experience measure
items in the CEM-10. Methods. A multi-method project was conducted using a consensus
workshop with clinicians from a range of NSW Health local health districts to reduce the
18-item CEM to a short form 10-item core clinician experience measure (CEM-10). The CEM-10
was deployed with clinicians providing diabetes care, care for older adults and virtual care across
all districts and care settings of New South Wales, Australia. Psychometric analysis was used to
determine the internal consistency of the tool and its suitability for diverse clinical contexts.
Results. Consensus building sessions led to a rationalised 10-item tool, retaining the four domains
of psychological safety (two items), quality of care (three items), clinician engagement (three
items) and interprofessional collaboration (two items). Data from four clinician cohorts (n =1029)
demonstrated that the CEM-10 four-factor model produced a good fit to the data and high levels
of reliability, with factor loadings ranging from 0.77 to 0.92, with Cronbach’s alpha (range:
0.79-0.90) and composite reliability (range: 0.80-0.92). Conclusions. The CEM-10 provides a
core set of common clinician experience measurement items that can be used to compare
clinician’s experiences of providing care between and within cohorts. The CEM-10 may be
supported by additional items relevant to particular initiatives when evaluating VBHC outcomes.

Keywords: clinician experience, measurement, survey, value-based care, workforce.

Introduction

In taking a whole-of-health system focus, value-based healthcare (VBHC) considers
health outcomes and experiences relative to the resources or costs of care provision
over a full cycle of care.’ Operationalising VBHC has necessitated the development of
additional outcome measures.” Patient reported experience measures (PREMs) and
patient reported outcome measures (PROMs) for a range of contexts and conditions
have been drawn upon to complement existing clinical and cost outcome measures.”
As key actors in health systems and services, clinician’s (from all professions) experiences
are identified as a key outcome for VBHC initiatives, yet measurement of clinician’s
experiences of providing care has received limited attention to date.®

In 2020, a rapid systematic literature review confirmed that the concept of ‘clinician
experience of providing care’ relevant to VBHC was poorly defined with an absence of
dedicated measurement tools.”> The included articles demonstrate that clinician’s
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experiences of providing care are dynamic, influenced by
the work context, professional group and patient cohort. Yet
the review concluded from 94 articles that there are key
common indicators of whether clinician’s have a positive or
negative experience of providing care. These indicators
include their ability to input into decision-making, provide
safe and high quality care, be respected and valued in
interprofessional working and have psychological safety in
their workplace.?

A definition of ‘clinician experience’ in the context of
VBHC was developed drawing from the rapid review. The
role of clinician experience within VBHC is described varia-
bly in different countries and contexts. Internationally, it
has been conceptualised as a key outcome indicator of the
success of VBHC initiatives.*> Clinician experience was
defined as ‘clinicians’ perceptions of the quality and safety
of care provision, interprofessional collaboration, work
environment, their engagement in decision-making, and
psychological experiences in the workplace when providing
care’.® The definition was used as a basis for the co-design
and construction of an 18-item clinician experience measure
(CEM) comprising four domains. The 18-item CEM was
applied to enable the New South Wales (NSW) health system
to benchmark and assess clinicians’ experiences of providing
care system-wide during the acute coronavirus disease 2019
(COVID-19) pandemic period.

Progressing the VBHC agenda in NSW, across the
Australian health system and internationally, requires the
routine assessment of clinician’s experiences of providing
care. In NSW, VBHC measures of efficiency and patient out-
comes and experiences have been embedded in statewide
programs including Leading Better Value Care, Integrated
Care and Collaborative Commissioning. Clinician experience
outcomes are being explored across these programs.*’ Given
that clinician’s experiences are dynamic, our initial work
applying the 18-item CEM in the context of virtual care
provision indicated that clinician experience measurement
requires context and cohort specific items to be used in addi-
tion to a core set of measures. As such NSW Ministry of Health
determined that a brief set of no more than 10 common core
items are required in a clinician experience measure for it to
be used as a core measure in conjunction with other survey
tools and items relevant to each VBHC initiative. To address
this, the present project aimed to first gain consensus on a
10-item version of the CEM (CEM-10) that would be relevant
to all care settings and clinicians in the NSW public health
system, and then validate the CEM-10 measure.

Method

Design

A sequential study was conducted to develop the CEM-10
comprising of:

(1) Consensus workshop with NSW Health clinicians to
reduce the items in the 18-item CEM.

(2) Online surveys using the CEM-10 with four clinician
cohorts (diabetes care, care for older adults, virtual
care, virtual rural generalist services) to determine
face and construct validity, and internal consistency.

Phase 1: consensus building workshops

Setting

This project was undertaken in the NSW public health
system, which is structured as 15 local health districts
(LHDs) and specialty health networks (SHNs) under NSW
Health. Each district is responsible for the delivery of care
through public hospital and other health facilities to people
living in their given geographic area, with specialty net-
works responsible for providing care for key population
cohorts such as children and people in the justice system.®

Sampling

Clinician leaders who were nurses, doctors, pharmacists
and allied health staff working in NSW Health were eligible
to take part in a consensus building workshop by the NSW
Ministry of Health. Representation was sought from each of
the NSW LHDs and speciality networks (e.g. paediatrics)
across metropolitan, regional and rural areas, and from all
service areas. Invitations to contribute to the workshop were
distributed via email to clinical leads from each of the state's
30 communities of practice by the NSW Ministry of Health,
with a calendar invite that they could choose to accept.

Procedure

One, 90-min workshop was held with clinician leaders
(n = 20) representing 20 communities of practice and 10
LHDs and two specialty networks within the participating
public health system. Online video-conferencing software
was used to conduct the workshop, which was facilitated
by the lead author (RH). Prior to the workshops, members
were provided with a copy of a literature review reporting
current evidence about the measurement of clinician experi-
ence of providing care, the 18-item tool and key discussion
items for the session. The group worked through each
domain, ranking the relevance of each statement to the
domain topic, followed by the clarity of each statement.
Statements ranked least relevant were removed, and in
some cases, statements were revised for enhanced clarity.
The process continued until all statements had been ranked
and domains reduced as far as possible.

The resulting draft CEM-10 was then disseminated to the
workshop members for their review and no further changes
were made. This process revealed that the tool took no
longer than 5min to complete unless extensive qualitative
detail was added. The final CEM-10 (Table 1) comprised the
same four domains as the 18-item CEM: quality of care
(three items); interprofessional collaboration (two items);
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Table 1.

10-item clinician experience measure (CEM-10) domains and items.

Domain Items

1. Quality of care

1. I am confident that | am able to provide high quality patient care

2. | am able to be responsive to the needs of individual patients to create a positive patient experience

3. 1 am able to provide care aligned with the currently accepted best practice

2. Interprofessional collaboration

4. My colleagues and | make changes to our working approaches based on each others feedback

5. My colleagues and | share decision-making power with each other

3. Psychological safety

6. Members of staff in my organisational unit are able to talk about problems and tough issues

7. | feel safe to present new ideas and challenge current practice in my organisational unit

8. My contributions are valued in decision-making in my services

4. Clinician engagement

9. | have the opportunity to participate in decision-making in my service(s)

10. My voice is heard in the process of making change in my service(s)

psychological safety (two items); and clinician engagement
(three items). All items were rated on a 7-point Likert scale
from 1 = strongly disagree to 7 = strongly agree. The
CEM-10 was uploaded within Qualtrics for administration
across the identified VBHC initiatives for the purposes of
validation.

Phase 2: CEM-10 reliability analyses

Sampling and procedure

An embedded link to the CEM-10 was distributed to
eligible clinicians (any clinician working under the identi-
fied VBHC initiatives) for their voluntary and anonymous
completion. The link was sent to one cohort at a time and
remained active for a 3-week period for each cohort
between August and December 2023. Once the link was
deactivated, the project team downloaded the data from
the Qualtrics platform for analysis. The resulting data
were used to assess the internal consistency of the CEM-10
and explore its structural validity in relation to clinician
experience for the range of included clinician cohorts.

Participants with missing values for the CEM-10 were
excluded from the analysis.”'® Frequency distributions
were calculated to test whether items violated the assump-
tion of univariate normality (i.e. skewness index = 3, kurto-
sis index =10).!! The 10 CEM items were evaluated
psychometrically via Confirmatory Factor Analysis (CFA).
Each item was loaded on the one factor it purported to
represent. Goodness-of-fit was assessed using the Tucker
Lewis Index (TLI), Comparative Fit Index (CFI), Root Mean
Square Error of Approximation (RMSEA) and the relative
chi-squared (chi-squared/d.f.). The TLI and CFI yield values
ranging from 0.00 to 1.00, with values greater than 0.90 and
0.95 being indicative of acceptable and excellent fit to the
data.'” For RMSEA, values less than 0.05 indicate good fit,
and values as high as 0.08 represent reasonable errors of
approximation in the population.'® Chi-squared tests are
sensitive to sample size; therefore, the relative chi-squared
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(chi-squared/d.f.) was used as an index of fit, with values
less than 2 indicating a good model fit.'* Reliability of each
of the subscales was assessed through split-half reliability,
equivalent to Cronbach’s alpha (using SPSS v29), and com-
posite reliability (using AMOS v29).

Ethics

Ethical approval for this research was granted by the
Macquarie University Human Research Ethics Committee
(12283). Completion and submission of the online survey
provided implied consent to participate in the project.

Results

Data were received from 1387 clinician respondents across
the four VBHC initiatives. After excluding participants who
did not populate any of the CEM-10 items, the final sample
included in the analysis was 1029 with 860 respondents
completing all 10 CEM items. Clinician experience data
were pooled from four VBHC initiatives in the NSW public
health system to explore the use of the CEM-10 in a range of
contexts: (1) virtual care (n = 412/1029; 40.0%), (2) virtual
rural generalist service (VRGS) (n = 40/1029; 3.9%), (3)
care for older adults (n = 282/1029; 27.4%), and (4) diabe-
tes care (n = 295/1029; 28.7%).

Demographic characteristics

Table 2 provides a summary of the demographic make-up
of respondents included in the analysis. From the total of
1029, 850 participants responded to at least one of the
demographic questions that were positioned at the end of
the survey. A total of 180 participants responded to the
CEM-10 but did not answer any of the demographic ques-
tions; of these, 132 were from the virtual care cohort, 30
were from the diabetes care cohort, 11 were from the older
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Table 2. Demographic data for survey respondents.

Characteristic Virtual Care for VRGS Diabetes Total
care older adults care
Years in profession
Less than 2 8 (2.9) 23 (8.5) 0 (0.0) 13 (4.9) 44 (5.2)
2-5 21(7.5) 27 (10.0) 3(9)) 20 (7.6) 71(84)
6-10 40 (14.2) 43 (15.9) 6 (18.2) 47 (17.8) 136 (16.0)
1-20 84 (29.9) 84 (31.0) 10 (30.3) 77 (29.2) 255 (30.0)
21-30 77 (274) 49 (181) 8 (24.2) 60 (22.7) 194 (22.9)
More than 30 51(18.2) 45 (16.6) 6 (18.2) 47 (17.8) 149 (17.6)
Total 281 27 33 264 849
Manage other staff
Yes 125 (44.3) 82 (30.6) 14 (42.4) 87 (33.6) 308 (36.6)
No 157 (55.7) 186 (69.4) 19 (57.6) 172 (66.4) 534 (63.4)
Total 282 268 33 259 842
Professional role
Allied health professional 100 (35.5) 151 (55.9) 1(3.0) 56 (21.1) 308 (36.2)
Doctor 78 (27.7) 20 (74) 15 (45.5) 52 (19.6) 165 (19.4)
Nurse/midwife 79 (28.0) 80 (29.6) 17 (515) 125 (47.2) 301 (35.4)
Aboriginal health worker 0 (0) 0 (0) 0 (0) 1(0.4) 1(0)
Pharmacist 0(0) 2(0.7) 0 (0) 12 (4.5) 14 (17)
Clinician manager 12 (4.3) 12 (4.4) 0 (0) 6 (2.3) 30 (2.2)
Care coordinator 0(0) 0 (0) 0 (0) 3(13) 3 (0.0)
Other 13 (43) 5 (1.9) 0 (0) 9 (34) 28 (33)
Total 282 270 33 265 850
Indigenous status
Aboriginal descent 5(1.8) 8 (3.0) 1(3.0) 4 (1.5) 18 (2.)
Torres Strait Islander descent 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Aboriginal and Torres Strait Islander descent 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Neither Aboriginal or Torres Strait Islander descent 249 (89.2) 242 (90.6) 27 (81.8) 248 (93.9) 766 (90.9)
Prefer not to respond 25 (9.0) 17 (6.4) 5 (15.2) 12 (4.6) 59 (7.0)
Total 279 267 33 264 843
Gender
Male 62 (22) 29 (107) 13 (39.4) 43 (163) 147 (17.4)
Female 202 (72.) 228 (84.4) 19 (57.6) 210 (79.6) 659 (77.8)
Non-binary/third gender 0 (0) 0 (0) 0 (0) 1(0.4) 1(0)
Prefer not to say 15 (5.4) 13 (4.8) 1(3.0) 10 (3.8) 39 (4 .6)
Other 1(0.4) 0 (0) 0 (0) 0 (0) 1(0)
Total 280 270 33 264 847
Age group
<20 years 0(0) 0 (0) 0 (0) 1(04) 1(0)
21-30 years 16 (5.9) 34 (12.6) 2 (6]) 1 {42) 63 (7.5)

(Continued on next page)
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Table 2. (Continued)
Characteristic Virtual Care for VRGS Diabetes Total
care older adults care

31-40 years 54 (19.8) 71 (26.4) 8 (24.2) 56 (21.2) 189 (22.5)
41-50 years 97 (35.5) 59 (21.9) 1333) 74 (28.0) 241 (287)
51-60 years 74 (27) 77 (28.6) 5 (15.2) 91 (34.5) 247 (29.4)
61-70 years 28 (103) 27 (10.0) 6 (18.2) 27 (10.2) 88 (10.5)
70+ years 4(1.5) 1(04) 1(3.0) 4(1.5) 10 (1.2)
Total 273 269 33 264 839

adults cohort and 7 were from the VRGS. Respondents who
were females (n = 659/847; 77.8%) and aged between 30
and 60 years (n = 677/839: 80.7%) were highly represented
in the sample. More than two-thirds of respondents reported
having been in their profession for more than 10 years
(n = 598/849; 70.4%).

Descriptive statistics for each of the CEM-10 items is shown
in Table 3. Acceptable values of skewness fall between —3
and + 3, and kurtosis is appropriate from a range of —10 to
+10 when utilising CFA."' While values that fall above or
below these ranges are indicative of non-normality, CFA is a
relatively robust analytical method, so small deviations are
unlike to represent violations of normality.'®> As such, here,
none of the items within the CEM domains violated the
established criteria of skewness and kurtosis. The 10-item
four-factor model was then tested through CFA using the
four clinician cohorts. Each item was loaded on the one factor
it purported to represent.

As shown in Table 4, the CEM-10 instrument constituted
four domains, contained 10 items and demonstrated strong
psychometric qualities. The 10-item four-factor model pro-
duced a good fit to the data, ¥* (29) = 112.38, TLI = 0.98,
CFI = 0.98 and RMSEA = 0.05, with factor loadings ranging
from 0.62 to 0.94. Correlations between the factors were
significant but were generally low to moderate (range =
0.28-0.78, median = 0.45), suggesting good discriminant
validity between factors.""'® Cronbach’s alpha (range:
0.79-0.90) and composite reliability (range: 0.86-0.97) dem-
onstrated that all four factors had high levels of internal
consistency.

Discussion

By developing and applying a 10-item measure of clinician’s
experiences of providing care in VBHC initiatives across
New South Wales, this study provides a novel tool to eval-
uate clinician’s experiences of providing care relevant to
value-based care initiatives. The study demonstrated that
the CEM-10 has strong internal consistency and can be
reliably used with clinicians from a range of professions
and health service settings, with more than 1000 clinicians
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from diverse professions readily completing the CEM-10
across metropolitan and rural contexts and a range of ser-
vice types and initiatives. Incomplete responses were rare,
indicating the instrument is quick, easy and feasible to
complete in the context of clinician’s busy work schedules.
Beyond being quick to complete, the 10 items provide an
indication of clinician’s experiences of providing care that can
be used to benchmark and/or compare experiences between
different time points, clinician cohorts, healthcare settings or
geographic locations relevant to value-based care. Rich data
from the accompanying qualitative responses to three free text
items provides depth of detail regarding the factors that clini-
cians perceive are contributing to their experiences. As a generic
tool designed for relevance to a range of professions and work
contexts, the qualitative items provide essential insight to
enable the CEM-10 data to be understood in the context of the
specific professional or service factors to direct improvements.
Further work may use the CEM-10 to also explore the relation-
ship between patient and clinician experiences of care.
Capturing data of clinicians’ workplace and psycho-social
experiences has been the subject of decades of management
and psychological research, leading to a multitude of instru-
ments.'’° Existing instruments have largely explored
individual psychological states and traits, well-being and/
or workplace conditions.® Similar constructs are regularly
explored in workplace surveys among healthcare staff in
Australia and internationally.?'~**> While value-based care
outcomes include clinician’s experiences of providing care,
the concept of clinician experience in this context has been
ill-defined contributing to challenges in measuring and
reporting this outcome from VBHC initiatives. In taking a
collaborative approach to the design and refinement of the
CEM-10, we arrived at a definition of clinician experience
and an associated novel tool. The CEM-10 captures the key
indicators of clinician’s experiences of providing care as
determined by international research literature,® but also
by clinicians in the NSW public health system.® In doing
so, the CEM-10 is a contextually relevant instrument for
VBHC initiatives in NSW that requires examination for rele-
vance to further Australian and international health systems.
While the CEM-10 provides a valuable, novel and brief
measure to assess clinician experiences in a value-based care



www.publish.csiro.au/ah

Australian Health Review

Descriptive statistics for CEM-10 items.

Table 3.

Kurtosis index

Skewness index

s.d. Range

Mean

Item wording

Construct

1.66

-135

-7

133

5.53

| am able to be responsive to the needs of individual patients to create a positive patient

experience

Quality of care

172

-137

-7

135

5.52

| am able to provide care aligned with the currently accepted best practice

3.65

-171

119 -7

5.82

| am confident that | am able to provide high quality patient care

1.81

-136

-7

133

5.52

My colleagues and | share decision-making power with each other

Interprofessional collaboration

213

-1.38

127 -7

5.49

My colleagues and | make changes to our working approaches based on each other’s feedback

244

-1.55

140 -7

5.54

Members of staff in my organisational unit are able to talk about problems and tough issues

Psychological safety

0.53

-1.04

1.58 -7

513

| feel safe to present new ideas and challenge current practice in my organisational unit

0.32

-0.99

1.54

517

| have the opportunity to participate in decision-making in my service(s)

Clinician engagement

-0.16

-0.78

1.61

4.86

My voice is heard in the process of making changes in my service(s)

0.98

-113

-7

148

5.23

My contributions are valued in decision-making in my service(s)

Table 4. Confirmatory factor analysis and reliability results for the
CEM-10.

Construct Factor Coefficient Coefficient
loading alpha reliability
Quality of care 0.77 0.85 0.89
0.92
0.78
Interprofessional 0.86 0.87 0.88
collaboration 0.90
Psychological safety 0.83 0.79 0.80
0.80
Clinician 0.91 0.90 0.92
engagement 0.92
0.78

framework, there are notable potential selection biases that
may have influenced the design and content of the resulting
instrument. By co-developing this measure with a small
group of clinicians who were predominantly senior doctors
and nurses from a single health system, the resulting mea-
sure may be influenced by their experiences and standpoint,
meso- and macro-contextual factors. Data for psychometric
testing were obtained from a large group who worked in a
variety of healthcare services, geographic locations and with
diverse patient groups, but still within a single public health
system. Respondents were predominantly those working
with virtual models of care, allied health professionals
were over-represented, and most respondents had many
years of experience; these factors may have shaped the
resulting data. The demographic questions were positioned
at the end of the survey and were not completed by 180
respondents, limiting our understanding of the make-up of
this subset of the sample. This study reports only a first
phase of validation and other psychometric qualities should
be documented, in addition to external validation from a
perspective of transcultural adaptation. Further validation
work in which the CEM is validated against other measures
of clinician experience such as through qualitative inter-
views conducted with clinicians with a range of positive
and less positive experiences is also required. The resulting
measure has attracted interest from health systems progress-
ing value-based care including Canada and the UK and is
being assessed for its relevance to other such health systems.
The instrument is also undergoing more expansive testing
and validation in further Australian states and specialities.

Conclusion

The CEM-10 provides a novel, brief and widely relevant tool
to capture, benchmark and compare clinician’s experiences
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of providing care, which is a valuable tool towards the
evaluation of value-based healthcare initiatives in New
South Wales. The CEM-10 would benefit from further vali-
dation and analysis of its application in other Australian
states and territories as well as internationally.
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