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BACKGROUND
The business administration adage, “what gets measured gets managed,” is poignant in the
world of health care.1 The quality landscape encompasses a multitude of metrics from
clinical domains, e.g. surgical complication rates,2 to material domains, e.g. overall comfort
of healthcare facilities.3 Underlying the widespread use of healthcare quality metrics is
evidence that audit and feedback of these indicators can lead to important improvements
in practice among healthcare professionals, as well as spur and monitor quality
improvement (QI) initiatives at various levels, from local QI within a clinical microsystem
to national incentive programs and healthcare payment models.4–6
PATIENT-REPORTED MEASUREMENT
As efforts toward patient-centeredness of healthcare service delivery have intensified,7
healthcare measurement has become more patient-centered.8 Patient-reported outcome
measures (PROMs) and patient-reported experience measures (PREMs) have proliferated,
illustrated in the United States by the establishment and widespread uptake of the PatientReported Outcome Measurement Information System (PROMIS)9 and Consumer
Assessment of Healthcare Providers and Systems (CAHPS)10 measures, respectively.
PROMs are “questionnaires measuring the patients’ views of their health status,” while
PREMs measure patients’ “perceptions of their experiences [of] receiving care.”11
Donabedian’s seminal 1960s work on healthcare quality made explicit the importance of
healthcare processes in addition to outcomes,12 though PREMs are a more recent
development. While PROMs play an important role in the design and evaluation of health
care,13 particularly in learning health system applications,14 this thesis focuses on the unique
role of PREMs in evaluating healthcare processes through patient experiences.
PATIENT-REPORTED EXPERIENCE MEASUREMENT
The development and use of PREMs has benefitted from recent policy emphasis in the
United States. While patient satisfaction surveys in the United States date to the 1980s with
the advent of Press Ganey and example of the Picker Institute patient surveys,15–18 it was
not until 1996 that the Centers for Medicare and Medicaid Services and the Agency for
Healthcare Research and Quality collaborated to develop the first iteration of the CAHPS
survey, and not until 2002 that they developed the Hospital Consumer Assessment of
Healthcare Providers and Systems (H-CAHPS) survey.18 In 2007, US hospitals were offered
financial incentives to participate in the H-CAHPS survey.18 Finally, the 2010 Patient
Protection and Affordable Care Act (ACA) established that Medicare payments “would be
influenced by comparative performance on H-CAHPS,” initiating a pay-for-performance
system based on patient reports.18 The CAHPS surveys have since become the industry
standard for patient-reported experience measurement in the United States.
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Although there have been significant improvements in patient experience since initiating
PREM programs,18,19 some quality improvement specialists remain skeptical of the validity
of PREMs as healthcare quality metrics. The nature of health professionals as autonomous
masters of their craft may make them resistant to a main premise of patient experience
measurement – that these data should be fed back to improve healthcare professional
performance on fundamental indicators.20 Some also suggest that a focus on patient
experience detracts from the time and resources dedicated to other priorities they consider
“as or more vital” to patient care by encouraging a culture where “ticking boxes” measured
by PREMs supersedes a true focus on patient concerns.21
Despite concern that PREMs may introduce competing priorities that detract from other
aspects of patient care, there are associations between patient experience reports and health
outcomes. In one large study, PREMs related to communication and trust were most
strongly associated with the success of an elective surgical procedure.22 When focused on a
specific hospital visit, PREMs were “consistently correlated with accepted outcome
measures, such as mortality and readmission rates.”23 Some suggest that PREMs should
focus on patient–clinician interactions as “the aspect of care for which patient-reported
measures are most credible.”23 Shared decision-making is one such area which sits at the
heart of patient–clinician interactions and shows substantial potential for patient-reported
measurement.
SHARED DECISION-MAKING
Shared decision-making (SDM) focuses directly on patient–clinician interactions and has
been described as “the pinnacle of patient-centered care.”8,24 It is therefore a prime area for
patient-reported experience measurement.
Fundamentally, SDM is “a process in which decisions are made in a collaborative way,
where trustworthy information is provided in accessible formats about a set of options,
typically in situations where the concerns, personal circumstances, and contexts of patients
and their families play a major role in decisions.”25 Is has been conceptualized as comprising
three key dimensions: information provision, elicitation of patients’ preferences, and
integration of preferences into treatment planning or other next steps.26 While closely
related to clinical communication constructs such as listening carefully and explaining
things in a way that is easy to understand, SDM’s preference integration dimension
differentiates it from other aspects of clinician-patient communication. SDM has been
shown to improve knowledge of treatment options, reduce decisional conflict, and reduce
uncertainty — particularly among underserved patient populations.27,28
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SDM INITIATIVES IN THE UNITED STATES
US policy interest in SDM became evident in the 2001 Institute of Medicine report,
Crossing the Quality Chasm, which explicitly called on the healthcare system to encourage
SDM and respond to patient choices and preferences.29 The 2010 Patient Protection and
Affordable Care Act (ACA) healthcare reform law later formalized mechanisms for
facilitating SDM in routine care, including the establishment of a Shared Decision-Making
Center for Medicare and Medicaid Innovation tasked with testing models of care that
incorporate SDM in ways that were previously not reimbursable.30 A separate ACA
provision established a nationwide patient decision aid certification process. While this
provision was ultimately not funded as part of the ACA,30 recent progress includes the 2016
publication of decision aid certification standards.31

RATIONALE FOR MEASUREMENT OF SHARED DECISION-MAKING
Central to the success of SDM policy initiatives is the ability to validly and reliably measure
and evaluate SDM performance. To date, SDM measurement has taken two primary
forms: observer-rated and patient-reported. Observer measures of SDM, such as Observer
OPTION-5,32 have high construct validity, but data collection using trained raters
observing recorded clinical encounters is expensive, rendering routine use cost-prohibitive.
Patient-reported measures of SDM have proliferated, but so far none have concurrently
achieved both high fidelity to the SDM construct and widespread use in routine health care.
Prior research examining correlation between observer and patient-reported SDM
measurement is varied, but with patient-reported measures tending to find higher SDM
prevalence and/or quality than observer measures.33–35 This thesis will focus primarily on
patient-reported SDM measurement.
The CAHPS patient experience survey in the US is the first, to our knowledge, to make
routine and widespread use of a patient-reported measure of SDM (see Table 1). However,
that measure’s narrow focus on medication-related decisions and its lack of fidelity to the
core dimensions of SDM, including preference integration,25,26 call into question its utility
for routine use.
TABLE 1. CAHPS Shared decision-making measure items
Did you and this doctor talk about the reasons you might want to take medicine?
Did you and this doctor talk about the reasons you might not want to take medicine?
When you and this doctor talked about starting or stopping a prescription medicine, did this doctor ask what you
thought was best for you?

Meanwhile, additional patient-reported measures of SDM have been developed by research
teams with substantial SDM expertise and in partnership with patients as end users. The 9item Shared Decision-Making Questionnaire (SDM-Q-9), for example, has shown face
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validity and high acceptance36 and is available in multiple languages.37–39 CollaboRATE
was subsequently developed as a generic and especially short yet robust patient-reported
measure of SDM ideal for routine clinical use.26,40
TABLE 2. SDM-Q-9 and collaboRATE PREMs of SDM
SDM-Q-9

collaboRATE

My doctor made clear that a decision needs to be
made.

How much effort was made to help you understand your
health issues?

My doctor wanted to know exactly how I want to be
involved in making the decision.

How much effort was made to listen to the things that
matter most to you about your health issues?

My doctor told me that there are different options
for treating my medical condition.

How much effort was made to include what matters most
to you in choosing what to do next?

My doctor precisely explained the advantages and
disadvantages of the treatment options.
My doctor helped me understand all the
information.
My doctor asked me which treatment option I
prefer.
My doctor and I thoroughly weighed the different
treatment options.
My doctor and I selected a treatment option
together.
My doctor and I reached an agreement on how to
proceed.

Developed in partnership with patients and members of the general public, collaboRATE’s
three items intentionally omit the word ‘decision’ to ensure broad understanding and
applicability across the varied implicit and explicit decision points that arise in the course
of healthcare service.26 Preliminary psychometric testing was completed in a simulated
patient sample, where concurrent validity was demonstrated with the SDM-Q-9 measure
in addition to discriminative validity and intra-rater reliability.40 CollaboRATE has been
further used in varied research settings, including cancer and elective surgery contexts.41,42
While valid SDM measurement instruments are available and used frequently in research
projects, SDM is not routinely measured in a meaningful and broadly applicable way.
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CHALLENGES TO PATIENT-REPORTED EXPERIENCE MEASUREMENT
OF SHARED DECISION-MAKING
Despite the growing importance of SDM measurement at the policy level and the
availability of relevant PREMs, several remaining barriers to routine patient-reported SDM
measurement include:
1.
2.
3.
4.
5.

Widespread PREM use requires the availability of valid and culturally appropriate
translations of measurement instruments in a variety of languages;
Inconsistencies between observer ratings and patient perceptions, along with ceiling
effects and a lack of variation at the provider level that sometimes face PREMs of
SDM, call into question the utility of PREMs in the SDM context;
Performance measurement requires case-mix adjustment, which has not yet been
explored in detail in the context of SDM;
Reliability for performance profiling of leading SDM measures has not yet been
established;
Patient-reported data collection with clinician-level attribution is a challenge with
existing healthcare infrastructure.

Across multicultural communities, language barriers contribute to disparities in healthcare
access, service quality, and health outcomes.43,44 In the United States, Title VI of the 1964
Civil Rights Act and Executive Order 13166 issued in 2000 provide for improved access to
services for individuals with limited English proficiency.45 In this spirit of accessibility and
to reduce disparities in reporting and management, it is critical that valid translations of key
PREM instruments used to track the quality of healthcare services are available in multiple
languages.
Ceiling effects, where responses tend toward the upper extreme of a measurement scale, are
common among PREMs and can reduce the amount of variation detected between
measured entities (e.g. clinicians or provider groups). In addition to these high patient
ratings of SDM, there are often inconsistencies between patient reports and observer ratings
of the same SDM construct.33–35
When used for performance measurement and incentivization purposes, PREMs are casemix adjusted to reduce potential bias in comparisons between clinicians or provider
groups.46 As SDM PREMs have not yet been routinely used in this context, more research
is needed to understand the relationships between patient characteristics and SDM PREM
scores in order to facilitate fair performance comparisons on this topic. The question of
case-mix adjustment, a commonplace practice for indicators such as hospital readmissions
or biomarker thresholds, is particularly complicated in the realm of patient experience. To
the extent that a patient’s experience of SDM in the US is intractably linked to
characteristics such as literacy and command of a shared language, often English, between
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patient and clinician, case mix adjustment of SDM data must be a topic of careful
consideration.
Incentivizing provider performance using PREMs requires sufficient reliability of the
measure in question — that is, “how well one can confidently distinguish the performance
of one physician [or practice] from another,” or a measure of signal to noise.47 To our
knowledge, existing literature has not yet addressed the provider profiling reliability of
PREMs that measure the core constructs of SDM. Further exacerbating this lack of uptake
is a sense that efforts to incentivize SDM are largely policy-driven, without substantial
ownership at the clinician level. This emphasis, driven by bureaucrats and as yet unmatched
by most healthcare professionals and managers, can also be considered a barrier.
The additional challenge of collecting patient-reported SDM data in healthcare systems is
compounded by a lack of interoperability of health record systems with most modern means
of survey data collection, rendering collection of patient-reported measures siloed and
resource-intensive. Further, accurate attribution of a patient rating to a specific clinic visit
would be facilitated by more straightforward interoperability between electronic health
records and survey technologies.

THESIS OUTLINE
In response to existing challenges of routine patient-reported SDM measurement, the
overarching research questions of this thesis are:
1. What are the barriers and facilitators of patient-reported SDM measurement in the
US? (Chapters 2 and 3)
2. How can collaboRATE be optimally used for patient-reported SDM measurement?
(Chapters 4, 5, and 6)
To address the stated research questions, this thesis will focus on the following research
objectives:
Part A: Barriers and facilitators of patient-reported SDM measurement
1. To identify and describe instances of routine patient-reported SDM measurement in
the US. (Chapter 2)
2. To explore barriers and facilitators of routine patient-reported SDM measurement.
(Chapter 2)
3. To provide insight on facilitators and challenges to implementing a real‐time patient
survey in primary care clinics. (Chapter 3)
4. To evaluate collaboRATE scores and response rates across multiple clinical settings
with varied patient populations. (Chapter 3)
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Part B: How to best use collaboRATE for patient-reported SDM measurement
5. To develop and pilot test an accurate and understandable translation of
collaboRATE, a three-item patient-reported measure of SDM, for Spanish-speaking
patients in the United States. (Chapter 4)
6. To evaluate the extent to which patient-level characteristics are associated with
patient-rated SDM scores as measured by collaboRATE. (Chapter 5)
7. To inform an appropriate case-mix adjustment strategy for patient-reported
collaboRATE data. (Chapter 5)
8. To report on provider group performance on collaboRATE administered in a
CAHPS-like survey. (Chapter 6)
9. To compare required sample sizes for reliable provider group performance profiling
using collaboRATE to those required for CAHPS patient experience survey items
relating to clinician communication and SDM. (Chapter 6)
10. To evaluate collaboRATE’s concurrent validity with CAHPS clinician
communication and SDM composite scores. (Chapter 6)
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CHAPTER 2
Routine patient-reported experience measurement of shared
decision-making is rare in the US: a qualitative study of the
current state according to frontrunners

RC Forcino, MJ Meinders, JA Engel, AJ O’Malley, G Elwyn.
Submitted.
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ABSTRACT
Background: Shared decision-making (SDM) is a growing policy interest in the United
States, with measurement efforts also increasing to meet demand from quality improvement
and performance incentivization perspectives.
Objectives: To identify and describe instances of routine patient-reported SDM
measurement in the US, and to explore barriers and facilitators of routine patient-reported
SDM measurement for quality improvement.
Setting: Payer and provider healthcare organizations in the United States.
Design: Case study, including qualitative interviews and survey data.
Participants: Current or former adult employees of healthcare organizations with robust
SDM programs that may be conducting routine SDM measurement.
Results: Three participating sites routinely measure SDM from patients’ perspectives,
including one payer organization and two provider organizations - with the largest
measurement effort taking place in a payer organization. Facilitators of SDM measurement
include SDM as a core organizational value or strategic priority, trialability of SDM
measurement programs, and flexibility in how measures can be administered. Barriers
include competing organizational priorities with regard to patient-reported measurement
and lack of perceived comparative advantage of patient-reported SDM measurement.
Conclusions: Payers have a unique opportunity to encourage emphasis on SDM within
healthcare organizations, including routine patient-reported measurement of SDM;
however, provider organizations are currently best placed to make effective use of this type
of data.
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INTRODUCTION
Policy interest in shared decision-making (SDM) is growing internationally, leading to calls
for increased measurement and feedback efforts. Underlying these efforts is preliminary
evidence that audit and feedback can improve the quality of health care, particularly related
to provider behaviors,1 despite some reports that feedback is not always effective in
improving clinician performance.2,3 Additional interest in measurement relates to its
potential to motivate and monitor focused efforts at multiple levels, from clinic quality
improvement initiatives to system-level performance incentivization programs.4,5 This
policy interest, while drawing to some extent on academic research, is not necessarily led
by clinician or researcher efforts. Additionally, time-delimited research and quality
improvement projects in healthcare settings often do not lead to sustained initiatives. Prior
research on widespread use of patient experience data for quality improvement (QI)
purposes found “no single best way to collect or use [patient-reported experience] data for
QI.”6
Patient-reported experience measures are questionnaires that “gather information on
patients’ views of their experience [of] receiving care.”7 The Consumer Assessment of
Healthcare Providers and Systems (CAHPS) surveys are in widespread use in the United
States, measuring diverse aspects of the patient experience.8 However, CAHPS lacks a
measure that captures the three core dimensions of SDM: 1) information provision; 2)
preference elicitation; and 3) preference integration.9–11
While measures of SDM have been described in detail elsewhere,12 existing studies do not
adequately examine these patient-reported experience measures in the specific context of
quality improvement. Identifying sites at varying stages of implementing SDM
measurement and feedback and seeking in-depth insight into their experiences will allow us
to learn what differentiates organizations that conduct small-scale SDM measurement
projects in research and/or quality improvement contexts from those that implement
widespread SDM measurement programs. Understanding their experiences within a US
context can inform strategies at other organizations, both domestic and international, that
seek to implement SDM measurement and feedback. Therefore, in this study we
differentiate routine patient-reported SDM measurement, i.e. an ongoing SDM
measurement program not tied to a specific project and generally internally funded as part
of routine operations, from patient-reported SDM measurement as part of research or
quality improvement projects that are often time-delimited, smaller in scale, and externally
sponsored.
In this study, we aim to 1) identify and describe instances of routine patient-reported SDM
measurement in the US; and 2) explore barriers and facilitators of routine patient-reported
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SDM measurement for quality improvement using the Greenhalgh et al. diffusion of
innovations theoretical framework.13

METHODS
Given the orientation of the study to explore how and why patient-reported SDM
measurement and feedback were undertaken, we adopted a descriptive multiple case study
research design.14 We conducted a qualitative survey of leading SDM centers to identify
examples of patient-reported SDM measurement, paired with in-depth interviews of
representatives from included sites. This study was reviewed and approved by Dartmouth
College’s Committee for the Protection of Human Subjects (CPHS #31002). Participants
received an information sheet describing the research study (survey participants) and/or
verbally reviewed the information sheet with the interviewer (interview participants)
immediately prior to participation in the survey or interview components of the study.
INCLUSION CRITERIA
Sites included healthcare organizations in which the research team was aware of ongoing
SDM research or quality improvement efforts. Sites were identified through the research
team’s professional network, drawing on prior knowledge of SDM activity in the US.
Interview and survey participants were current or former adult employees of healthcare
organizations that may be conducting routine SDM measurement. Inclusion criteria did
not specify job titles of eligible individuals; instead, any staff with knowledge of a relevant
SDM measurement program were eligible for participation.
RECRUITMENT
We adopted a snowball sampling approach to participant recruitment. Through their
professional networks and drawing on more than two decades of experience in SDM
research, the research team (RF and GE) initially made email contact with 32 individuals
from 23 US centers known to be active in either conducting research on SDM or
implementing SDM to participate in a survey and/or telephone interview. At the
conclusion of each interview, the interviewer (RF) requested that the participant identify
other knowledgeable individuals at his or her site or related sites for possible interview
participation.
DATA
We conducted a 12-item open-ended survey hosted by Qualtrics online survey software.
Participants were asked to provide information on which SDM measures were in routine
use at their organizations, how the measures were selected, details on measurement volume,
what concerns are voiced in their organizations about SDM measurement, and how the
organizations use the SDM data they collect for quality improvement.
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One member of the research team (RF) also conducted semi-structured interviews with key
informants at a sample of sites with ongoing SDM measurement programs. The interview
guide was developed to investigate several core components of Greenhalgh’s diffusion of
innovations model, namely: 1) the innovation; 2) adoption by individuals; and 3) system
readiness for innovation.13
Participants were asked to describe patient-reported SDM measurement and feedback
within their organizations, including decision-making processes to establish measurement,
dedicated resources, and related processes while differentiating between individual-level
and system-level adoption.13 Interview questions sought to understand the purpose of SDM
measurement and feedback in these organizations, as well as who initiated the work and
why. With participants’ verbal permission, interviews were audio-recorded. Audiorecordings were transcribed verbatim for analysis. Where interviews could not be audiorecorded, as was the case in one interview, the interviewer (RF) took detailed field notes.
ANALYSIS
A single coder (RF) reviewed survey responses to identify instances of routine SDM
measurement. Two coders (RF and JE) conducted thematic analysis15,16 of interview
transcripts and/or field notes with specific reference to relevant domains of Greenhalgh’s
diffusion of innovations model13 using Atlas.ti version 8.4.4 software. After detailed review
of the data, initial codes were independently generated. The coders then identified,
discussed, and iteratively refined themes across the coded data.15,16 Figures were generated
using the R visNetwork and tidyverse software packages.17,18

RESULTS
Of 42 people referred to the research team through our snowball sampling approach, 36
people from 26 organizations were contacted for survey and interview recruitment. Eleven
people reported no knowledge of routine patient-reported SDM measurement, three
reported only CAHPS surveys in use for routine patient-reported measurement, three
reported proxy measurement of SDM through a non-patient reported channel, four
reported additional routine patient-reported SDM measurement, six acknowledged receipt
of the email invitation but did not provide measurement details, and nine did not respond.
The recruitment process and full snowball sample referral network is depicted in Figure 1.
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FIGURE 1A. Recruitment process and snowball sample referral network, colored by organizationa, b

FIGURE 1B. Recruitment process and snowball sample referral network, colored by organization’s SDM measurement
statusa, c

a Nodes

represent individuals working within healthcare organizations; each individual’s referrals to the study team for
potential participation are indicated by directed edges. b Each color represents a unique organization.
c Grey: organization has no routine SDM measurement; Yellow: organization has routine non-patient-reported SDM
measurement; Green: organization has routine patient-reported SDM measurement.
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TABLE 1. Participant and organizational characteristics where SDM measurement is occurring

Site 1

Measurement type(s)

Organization description

Participant profile(s)

Routine patientreported SDM
measurement.

A nonprofit organization providing
health insurance coverage to
California residents.

•
•

Administrator; 5-10 years
experience in current
organization. (P01)
Clinical administrator; 2-4
years experience in current
organization. (P02)

Site 2

Routine patientreported SDM
measurement;
Routine CAHPS-based
communication
measurement.

A large health system in northern
California.

•

Administrator and researcher;
5-10 years experience in
current organization. (P03)

Site 3

Routine patientreported SDM
measurement.

A large not-for-profit healthcare
system.

•

Researcher; 15-20 years
experience in current
organization. (P04)

Site 4

Project-based patientreported SDM
measurement;
Routine CAHPS-based
communication
measurement.

A United States Department of
Veterans Affairs medical center. The
Department of Veterans Affairs
operates 172 medical centers offering
services to military veterans.

•

Researcher; 25+ years
experience in current
organization. (P05)
Researcher/Administrator;
25+ years experience in
current organization. (P06)

Site 5

Routine CAHPS-based
communication
measurement.

A health care system affiliated with
an academic institution.

•

Researcher; 5-10 years
experience in current
organization. (P07)

Site 6

Routine CAHPS-based
communication
measurement.

A midwestern academic medical
center.

•

No demographic data
available. (P08)

Site 7

Routine measurement
focused on uptake of
patient decision aids.

A regional integrated health care
payer and provider organization.

•

Clinical administrator; 25+
years experience in current
organization. (P09)

Site 8

Routine measurement
focused on uptake of
patient decision aids.

A regional integrated health care
payer and provider organization.

•

Clinician; 20-25 years
experience in current
organization. (P10)

•

MEASUREMENT SUMMARY: ROUTINE PATIENT-REPORTED SDM
MEASUREMENT
One health insurance company (site 1) and two provider organizations (sites 2 and 3)
routinely measure SDM from patients’ perspectives.
Site 1 collects patient-reported SDM measures in selected clinical areas including
orthopedics, gynecology, bariatrics, and cardiology. For several elective procedures, this
payer organization requires in-network healthcare providers to collect a set of patientreported SDM measures in order for the procedures to be pre-authorized for payment.
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Measures include collaboRATE,9,19 SDM-Q-9,20 and an internally-developed measure
asking whether patients 1) have enough information, 2) are clear about which benefits and
side effects matter most to them, and 3) understand the options available to them (see Table
2 for collaboRATE and SDM-Q-9 items). Across the organization, approximately 10,000
patient reports are collected annually. At this site, the potential for waste reduction, i.e.
patients receiving only the most appropriate services for them, was the impetus behind the
measurement program.
Site 2 collects the collaboRATE patient-reported measure of SDM9,19 in orthopedics and
urology clinics from all patients making total joint replacement and prostate cancer
treatment decisions. The purpose of measurement was initially to meet payer requirements
for elective orthopedic procedures, but then expanded to include other non-mandatory
clinical areas.
Site 3 collects the Shared Decision Making Process measure21 along with the Hip
Osteoarthritis Decision Quality Instrument,22 Knee Osteoarthritis Decision Quality
Instrument,22 Herniated Disc Decision Quality Instrument,22,23 and the Spinal Stenosis
Decision Quality Instrument from patients with relevant health conditions (see Table 2 for
detail on included measures). The measures are administered through the health system’s
electronic medical record as part of the organization’s patient-reported outcomes
measurement system, collecting approximately 1,800 patient reports of SDM experience
per year for benchmarking and performance improvement purposes.
TABLE 2. Patient-reported SDM measures used in this sample
SDM-Q-9

collaboRATE

Decision Quality Instrument a

My doctor made clear that a
decision needs to be made.

How much effort was made to help
you understand your health issues?

My doctor wanted to know
exactly how I want to be
involved in making the
decision.

How much effort was made to
listen to the things that matter
most to you about your health
issues?

My doctor told me that there
are different options for treating
my medical condition.

How much effort was made to
include what matters most to you
in choosing what to do next?

How important is it to you to…
- relieve your [specific type of] pain?
- not be limited in what you can do
because of your [specific type of]
pain?
- avoid a treatment with a long
recovery time?
- avoid having [specific type of]
surgery?
- avoid taking pain medicine for a
long time?

My doctor precisely explained
the advantages and
disadvantages of the treatment
options.
My doctor helped me
understand all the information.

Which treatment do you want to do to
treat your [condition]?
[Five knowledge items specific to the
patient’s health condition and possible
treatment options]
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SDM-Q-9

collaboRATE

My doctor asked me which
treatment option I prefer.
My doctor and I thoroughly
weighed the different treatment
options.
My doctor and I selected a
treatment option together.
My doctor and I reached an
agreement on how to proceed.

Decision Quality Instrument a
Did any of your health care providers
talk about [specific type of] surgery as an
option for you?
How much did you and your health care
providers talk about the reasons to have
[specific type of] surgery?
How much did you and your health care
providers talk about the reasons not to
have [specific type of] surgery?
Did any of your health care providers
talk about non-surgical treatments as
something that you should seriously
consider?
Did any of your health care providers ask
you whether you wanted to have [specific
type of] surgery or not?

a

See 22 and 23 for full condition-specific instruments.

MEASUREMENT SUMMARY: OTHER MEASUREMENT CASES
While routine patient-reported measurement at site 4 is largely limited to CAHPS-based
patient questionnaires (see Table 3 for relevant CAHPS items), a pilot project within the
organization utilizes the collaboRATE measure9,19 to assess patients’ SDM experience in
primary care settings. As part of the pilot, patient responses are collected by a researcher in
the clinic setting. The purpose of SDM measurement at site 4 is to support local quality
improvement efforts. Sites 5 and 6 report only CAHPS-based routine patient-reported
measurement, with no items specific to SDM.
TABLE 3. CAHPS items related to SDM and clinical communication
CAHPS SDM Measure

CAHPS Communication Measure

Did you and this doctor talk about the reasons you might want to
take medicine?

How often did this doctor explain things in a
way that was easy to understand?

Did you and this doctor talk about the reasons you might not want
to take medicine?

How often did this doctor listen carefully to
you?

When you and this doctor talked about starting or stopping a
prescription medicine, did this doctor ask what you thought was
best for you?

How often did this doctor show respect for
what you had to say?
How often did this doctor spend enough
time with you?

Sites 7 and 8 take a similar, non-patient-reported approach to routine SDM measurement.
Rather than collecting patient reports of SDM experience, these organizations designate
the use of patient decision aids, which are shared through the electronic health record and
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accessed digitally, as a proxy for SDM. Patient decision aid use is then tracked through
electronic health record reporting functionality. The stated aim of site 7’s SDM
measurement program is to promote SDM as an effective quality improvement model.
BARRIERS AND FACILITATORS OF ROUTINE PATIENT-REPORTED
MEASUREMENT
Various barriers and facilitators were identified by participants both in organizations that
do and do not yet conduct routine patient-reported SDM measurement. Greenhalgh’s
diffusion of innovations model offers a framework for these barriers and facilitators,
summarized in Table 4.13
TABLE 4. Barrier and facilitator summary
Attributes

Specific factors

Illustrative quotations

Compatibility

•

SDM as core organizational
value and/or strategic priority:
sites 1, 3 and 7
Healthcare environment has
recently shifted toward SDM:
site 2
Continuous quality
improvement as core
organizational value: site 7

“In 2009, it was an uphill battle. Now
there’s general acknowledgement and
agreement that SDM is how care
should be delivered.” (P03, site 2)

Facilitators
The
innovation

•
•

Complexity

•

Brevity of collaboRATE
measure: site 2

“...it’s only three questions. People
recoil at a long survey.” (P03, site 2)

Trialability

•

Measurement began in single
clinical context, then spread:
sites 1 and 2
Pilot project: site 4

“We had such great success with [data
collection] that we extended it into
other policies like, for example,
hysterectomy for benign conditions…
We also extended it into our bariatric
surgery. We extended it into
cardiovascular disease.” (P01, site 1)
“I don’t know if there’s a formal
protocol [for feedback of patientreported data] so much as there is
keen institutional focus.”
(P09, site 7)

•

Observability

•

Keen tracking helps maintain
focus/attention: site 7

Fuzzy
boundaries

•

Flexibility in how measures can-be implemented, e.g. electronic
data collection (sites 2, 3, 7, 8)
vs. paper data collection (site 4)
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Adoption by
individuals

System
readiness for
innovation

Attributes

Specific factors

Illustrative quotations

Meaning

•

SDM is an important addition
to other ongoing patientreported measurement: sites 5,
6, and 7

“We recognize that things like
[CAHPS] don’t do a good job of
helping us understand shared decisionmaking.” (P09, site 7)

The adoption
decision

•

Rank-and-file clinicians involved
in adoption decision: site 2

“We asked orthopedic surgeons if we
should collect collaboRATE from
everyone or just [from a subset of]
patients [for whom SDM
measurement is required by a payer];
surgeons said everyone.” (P03, site 2)

Innovationsystem fit

•

Payers have started to require
patient-reported SDM
measurement: sites 1 and 2
Capacity for electronic data
collection: sites 2, 3, 7, and 8

“We have an electronic [survey]
platform… In the EMR, you can
invite [patients] to a website [where]
you can post questions for them to
answer.” (P10, site 8)

Involvement of clinical and/or
administrative champions: sites
1, 2, 4, 7, and 8

“I was the one that decided this needs
to be done.”
(P01, site 1)

•
Support and
advocacy

•

“Some [other clinicians] championed
it within their networks [but] more it’s
me trying to get people to use the
tools.” (P10, site 8)
Dedicated time
and resources

•

Dedicated personnel to design
the measurement program
and/or process SDM data: sites
1, 2, 4, 7, and 8

“There are a lot of people involved in
data/analytics and reporting, [both] in
departments and in units separate
from departments that send data back
to departments.” (P03, site 2)

Relative
advantage

•

Relative advantage of patient- -reported SDM measurement
over proxy measurement (e.g.
decision aid uptake) not yet
sufficient to spur adoption: sites
7 and 8

Observability

•

Other organizational priorities
precede SDM performance
monitoring: site 7

“And then the biggest thing is
competing priorities…if you were to
talk to one of the chiefs, they would
say, ‘that’s fine, but [CAHPS] is what
I need to focus on.’” (P09, site 7)

Assessment of
implications

•

Patient burden perceived as a
barrier to patient-reported
measurement; however,
adopters find that patients are
willing to complete the
measures: sites 2 and 4

“Operational leadership believes [that
patients]...won’t be happy with them if
they send long surveys.” (P03, site 2)

Barriers

The
innovation
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System
readiness for
innovation

Attributes

Specific factors

Illustrative quotations

Dedicated time
and resources

•

“It wasn’t until recently that there
were clearly very pragmatic tools for
measuring patients’ perceptions of
shared decision-making.” (P09, site 7)

Lack of availability of pragmatic
SDM measures at the time of
program design: site 7

Facilitators
The innovation
Facilitators of SDM measurement in this sample were predominantly related to the nature
of the innovation itself.
SDM as a core organizational value or strategic priority was mentioned multiple times as a
facilitator (sites 1, 2, 3, and 7), while an organizational culture of continuous quality
improvement was mentioned once (site 7). One participant cited a broader shift in the
healthcare environment toward SDM as helpful to SDM measurement efforts, explaining
that ten years ago (in 2009), “it was an uphill battle,” but “now there’s general
acknowledgement and agreement that SDM is how care should be delivered” (P03, site 2).
Practical aspects of measurement were also important. The brevity of the collaboRATE
measure facilitates its use (site 2). In addition, the trialability of patient-reported SDM
measurement is an evident facilitator (sites 1 and 2), with measurement beginning in a single
clinical context then spreading. Similarly, in one instance, patient-reported SDM
measurement is occurring within the context of a pilot project (site 4). Where routine
measurement has been trialed, flexibility in how measures can be collected, i.e. electronic
data collection (sites 2, 3, 7, and 8) compared to paper data collection (site 4), lends itself to
successful implementation. Finally, the ability for SDM outcomes to be tracked over time
demonstrates the high observability of SDM measurement and facilitates its
implementation (site 7).
Adoption by individuals
Adoption-related facilitators of SDM measurement focused on meaning and the adoption
decision itself. This includes acknowledgement of SDM as an important addition to other
ongoing patient-reported measurement — “recogniz[ing] that things like [CAHPS] don’t
do a good job of helping us understand shared decision-making” (P09, site 7). At another
site (site 2), initial routine patient-reported SDM measurement was originally mandated by
a payer organization (site 1). In debating whether or not to expand the measurement
program beyond the minimum scope required to meet payer requirements, that site actively
engaged the clinicians whose performance was being measured, who supported the
program’s expansion.
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System readiness for innovation
System readiness for routine patient-reported SDM measurement involved innovationsystem fit, support and advocacy within the organizations, and dedicated time and resources
for building and maintaining routine measurement. With regard to innovation-system fit,
payers have started to require patient-reported SDM measurement for preauthorization of
payment for elective procedures (sites 1 and 3). Further, the capacity for electronic data
collection was a system-level factor that fit the demands of routine SDM measurement (site
2, 3, 7, and 8).
Pertaining to support and advocacy for routine SDM measurement, clinical and/or
administrative champion involvement was critical (sites 1, 2, 4, 7, and 8). It was also
important for operational leadership to recognize SDM as an important issue (P03).
Finally, the availability of material support was a critical facilitator of SDM measurement,
including dedicated personnel to design SDM measurement programs and/or process
SDM data (sites 1, 2, 4, 7, and 8).
Barriers
Several key barriers to routine patient-reported SDM measurement were identified.
The innovation
In settings where SDM measurement relies on a proxy measure of patient decision aid use,
the relative advantage of patient-reported measurement is not yet sufficient to spur adoption
(sites 7 and 8). Other organizational priorities, particularly those aspects of care assessed by
the CAHPS patient experience survey, resulted in less attention being available among
organizational leadership for SDM performance management (site 7). Another barrier is
the perceived patient burden of patient-reported SDM measurement; however, as patientreported SDM measurement was adopted, those involved found that patients were willing
and able to complete the measures without substantial burden (sites 2 and 4).
System readiness for innovation
Finally, a lack of availability of pragmatic patient-reported SDM measures was identified as
a barrier to patient-reported SDM measurement, as “it wasn’t until recently that there were
clearly very pragmatic tools for measuring patients’ perceptions of shared decision-making”
(P09, site 7).
Use of SDM data
Of the eight organizations reporting routine SDM measurement, four describe subsequent
use of the data for benchmarking and internal performance improvement purposes (sites 2,
3, 4, 7). This takes the form of routine reporting of SDM data to heads of relevant clinical
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departments, including graphics depicting comparative performance and subsequent
feedback to individual clinicians. Site 2 reports substantial and productive clinic-level
engagement with this feedback.
One site, however, struggles to find a use for its extensive SDM data that is deemed
acceptable by its community of clinicians (site 1). As a payer organization, site 1 finds that
its collection of SDM data has “created a little bit of trepidation” within the clinician
community due to a perception that they could “weaponize this information” to “steer
patients away and send them to higher performers” (P01). They aspire to “use the
information to try to educate” and offer training to lower-performing clinicians (P01).
However, they “haven’t quite gone there yet” (P01).

DISCUSSION
KEY FINDINGS
Three of the eight organizations in this sample conduct routine patient-reported SDM
measurement. Other organizations under study (4 of 8) rely on proxies of SDM; two
organizations use related constructs measured in the widespread CAHPS patient
experience survey and two others track patients’ use of decision aids. A single organization
in this sample uses a CAHPS-like patient experience survey throughout the organization
paired with a pilot project in which they administer SDM-specific patient-reported
measures to a selected group of patients. The most common stated purpose for SDM
measurement was local quality improvement, while one site specifically targeted systemlevel waste reduction in its measurement efforts.
In organizations where patient-reported SDM measurement is routine, facilitators include:
compatibility of SDM measurement with core organizational values; brevity of the
collaboRATE patient-reported SDM measure; trialability (and potential for subsequent
expansion) of patient-reported SDM measurement within the organization; flexibility in
how measures can be implemented; involvement of both clinical champions and rank-andfile clinicians in the decision to measure SDM performance; an environment in which
payers (e.g., health insurance companies) have begun to require provider organizations to
measure patients’ experiences of SDM; and dedicated resources (i.e. personnel) within the
organizations to design and maintain their SDM measurement programs.
Several barriers to patient-reported SDM measurement were identified in this sample of
organizations. These include inadequate perceived relative advantage of patient-reported
SDM measurement over proxy measures, a paucity of patient-reported SDM measures that
are sufficiently pragmatic for routine and widespread use, and the existence of competing
priorities for organizational leadership when it comes to patient experience.
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Finally, the few organizations we identified with routine patient-reported SDM
measurement tend to use the resulting information for internal benchmarking and quality
improvement initiatives. However, site 1, due to constraints unique to payer-only
organizations, is still in the process of developing a tenable use of the extensive patientreported SDM data it collects.
RESULTS IN CONTEXT
Despite policy momentum, routine patient-reported SDM measurement is rare in the US.
While it occurs in three of the eight organizations in this rarefied sample, there remains an
enormous silent denominator — most of which has yet to consider routine patient-reported
SDM measurement. The study team contacted 32 individuals affiliated with the US
research and clinical centers known to be active in SDM; this population of active SDM
sites is an extremely small subset of the more than 600 health systems and hundreds of
additional standalone hospitals and private practices in the US.24 When routine patientreported measurement of SDM spreads beyond the small number of organizations
identified in this study, future research employing network analysis would be helpful to track
patterns of diffusion.
This study is the first, to our knowledge, to examine routine patient-reported SDM
measurement use cases within the US. Organizations with routine patient-reported SDM
measurement programs use a variety of measures, including the SDM Process measure,
Decision Quality Instrument, SDM-Q-9, and collaboRATE. The use of patient decision
aid access data as a proxy for SDM, adopted by two organizations within this sample, is
consistent with proxy measures described by Durand and colleagues as part of recent US
healthcare policy related to SDM.25 However, while “decision and conversation aids can
be valuable in facilitating SDM...they are neither necessary nor sufficient for choosing an
approach to address each patient’s situation.”26 Although decision aid use has been
associated with improved decisional outcomes such as reduced uncertainty and higher
satisfaction with the decision-making process,27 direct comparisons of proxy measures to
patient-reported and observer-rated SDM in a future study would further elucidate their
validity. A recent systematic review assessing the quality of SDM measurement instruments
finds generally limited available information on measurement quality of SDM measurement
instruments, including for the SDM Process measure, SDM-Q-9, and collaboRATE.12
More research is needed to critically appraise the psychometric properties of these
instruments.
While most uses of patient-reported experience data do not broach the subject of clinician
behavior change,6 some organizations in this sample that conduct SDM measurement
provide feedback directly to clinical teams with the intent to enhance clinician skills and
modify behavior. Despite systematic review evidence of a positive effect of audit and
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feedback on clinician performance,1 recent commentaries have called this relationship into
question.3 Implementation science can inform optimal operationalization of audit and
feedback for performance improvement, including pairing feedback with clinician training
in SDM, as well as structuring clinical timelines to allow healthcare professionals to address
the varied priorities for which they are accountable.28
While site 1 appears to benefit from its leverage as a payer organization to facilitate the
largest and most robust patient-reported SDM measurement program in this sample, its use
of the data is constrained by its role as a payer organization. These constraints relate to
perceived distrust between provider organizations and health insurance companies,
including a fear that health insurance companies may weaponize performance data to drive
patients away from low-performing professionals. Among managed care health plan
members, prior research has demonstrated a sense of vulnerability, worry, and fear in
relation to health insurance plans29—consistent with our current findings focused on
healthcare providers. Overcoming this distrust is critical for health insurance companies to
make effective quality improvement use of the data they are well-positioned to collect.
STRENGTHS AND LIMITATIONS
Through the authors’ professional networks and a snowball sampling approach,
recruitment efforts for this study involved a near-census of major SDM initiatives in the
United States. However, while our snowball sampling recruitment method allowed for
insight into organizations on the leading edge of SDM measurement, this sampling strategy
may have inadvertently omitted relevant cases.
CONCLUSION
Payers have a unique opportunity to encourage emphasis on SDM within healthcare
organizations, including routine patient-reported measurement of SDM; however, provider
organizations are currently best placed to make effective use of this type of data. Next steps
for organizations that choose to pursue routine patient-reported SDM measurement,
particularly payer organizations with potential for broad impact, include implementing data
use that drives widespread SDM quality improvement.
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ABSTRACT
Introduction: CollaboRATE is a brief patient survey focused on shared decision making.
This paper aims to (i) provide insight on facilitators and challenges to implementing a realtime patient survey and (ii) evaluate collaboRATE scores and response rates across multiple
clinical settings with varied patient populations.
Method: All adult patients at three United States primary care practices were eligible to
complete collaboRATE post-visit. To inform key learnings, we aggregated all mentions of
unanticipated decisions, problems and administration errors from field notes and email
communications. Mixed-effects logistic regression evaluated the impact of site, clinician,
patient age and patient gender on the collaboRATE score.
Results: While collaboRATE score increased only slightly with increasing patient age (OR
1.018, 95% CI 1.014-1.021), female patient gender was associated with significantly higher
collaboRATE scores (OR 1.224, 95% CI 1.073-1.397). Clinician also predicts
collaboRATE score (random effect variance 0.146). Site-specific factors such as clinical
workflow and checkout procedures play a key role in successful in-clinic implementation
and are significantly related to collaboRATE scores, with Site 3 scoring significantly higher
than Site 1 (OR 1.759, 95% CI 1.216 to 2.545) or Site 2 (z=−2.71, 95% CI −1.114 to
−0.178).
Discussion: This study demonstrates that collaboRATE can be used in diverse primary
care settings. A clinic’s workflow plays a crucial role in implementation. Patient experience
measurement risks becoming a burden to both patients and administrators. Episodic use of
short measurement tools could reduce this burden.
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INTRODUCTION
An emphasis in United States (US) healthcare policy on improving patient experiences of
care has led to increased focus on structural and process measures of health care, including
patient satisfaction with healthcare facilities, personnel and service delivery.1-4 Recently,
interest has grown in shared decision making, a process where patients are supported to
participate in healthcare decisions. Given this interest, collaboRATE was developed as a
process measure of shared decision making (SDM) between patients and clinicians.5,6
Existing patient experience measurement typically involves lengthy surveys that ask patients
to recall encounters occurring up to 6 months in the past.7 In contrast, collaboRATE is brief
and focuses on a core construct, namely the perception of being informed and then involved
in decision-making steps. This focus reduces survey burden and enables the use of efficient
and inexpensive survey administration methods which minimize the delay between a
patient experiencing a health-care interaction and responding to an evaluation survey (e.g.,
using text messages or automated telephone calls). This real-time survey administration
allows patients to more easily recall their satisfaction with care, and Stull et al.8 find recall
of satisfaction to be optimal within days of a clinic visit.
Few studies measure outpatient care experiences close to the time of visit and those that do
are often conducted in the context of a specific disease.9,10 One exception is found in TaiSeale’s11 cluster randomized pilot trial of recently developed SDM interventions, where
SDM was assessed immediately post-visit. Further, adding a quality improvement
perspective to data collection requirements poses additional feasibility challenges. Instead
of deploying dedicated research staff to ensure survey completion, the measurement of
patient experience in usual practice settings may require clinic staff to take on new tasks in
addition to their existing workloads. Despite widespread patient survey administration as
part of clinical operations, the available literature provides little insight on how to best
administer real-time patient surveys. Emerging research from Carter et al.12 begins to
address this issue in the United Kingdom’s National Health Service; the current paper
expands on this effort by incorporating insights from diverse US practices.
In light of the emphasis placed on process measures of patient experience and the paucity
of reports addressing feasibility and results of routine, real-time, patient-reported
measurement of shared decision making across multiple sites, we aim to (i) provide insight
on facilitators and challenges to implementing a real-time patient survey and (ii) evaluate
collaboRATE scores and response rates across multiple primary care clinical settings with
varied patient populations.
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METHOD
As part of a quality improvement initiative, we collected collaboRATE post-visit survey
data at three geographically and demographically varied primary care practices within the
United States: Lebanon in New Hampshire, Los Gatos in California and Chelsea in
Massachusetts.
DATA
CollaboRATE
The collaboRATE questions are as follows: (i) How much effort was made to help you
understand your health issues? (ii) How much effort was made to listen to what matters most
to you about your health is- sues? (iii) How much effort was made to include what matters
most to you in choosing what to do next? CollaboRATE survey data included responses to
the three collaboRATE questions, each on a 0-9 scale, along with each respondent’s age,
gender and clinician. CollaboRATE has previously been validated in a simulation sample5
and included significant end-user input in its development.6
Field notes
Field notes regarding implementation challenges and solutions were kept on an ad hoc basis
by study staff at all sites throughout the project as an integral part of project management
processes. Investigators and research staff from all sites contributed observations through
email messages and regular project meetings; meetings were held weekly at Site 1 and
quarterly between Sites 1 and 2 and Sites 1 and 3. All contributors were familiar with the
study protocol and participated in the design of survey implementation at their respective
sites. Field notes were collected, organized and held by the project coordinator based at the
Lebanon, NH site. All instances of unanticipated decisions, problems and errors were
documented.
SETTINGS, PARTICIPANTS, AND DATA COLLECTION PROCESSES
Overview
Setting
Three geographically diverse US primary care practices were included in this study:
Lebanon, NH (Site 1); Los Gatos, CA (Site 2); and Chelsea, MA (Site 3). Detailed
information on each site is included below.
Participants
All adult patients ages 18 and older visiting the participating primary care teams were
eligible to participate.
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Data collection process
All sites allowed clinicians to describe the survey to patients, although this behavior was
eventually encouraged as a participation-enhancing measure only at the Los Gatos site. No
clinicians at any site personally delivered the survey to their patients.
Site 1: Lebanon, New Hampshire
Setting details
This setting included three primary care teams based in a rural academic medical center in
New Hampshire with approximately 16 000 patients. Clinicians included physicians,
physician assistants, nurses, nurse practitioners and pharmacists. The patient population is
more than 95% white and non-Hispanic, and 99% of patients speak English as a primary
language.
Participant details
Parents and guardians of patients under 18 were also eligible to complete collaboRATE on
behalf of their children at this site.
Data collection process
This site aimed to administer collaboRATE for 15 consecutive months beginning in April
2014 in order to embed the survey in routine practice. Administrative staff were asked to
notify patients at check-in of the ongoing research study. The study was reviewed by the
Dartmouth Committee for the Protection of Human Subjects and written participant
consent requirements were waived for all modes of survey administration. Five survey
administration modes were implemented consecutively: (i) paper survey in-clinic from April
through July 2014; (ii) patients were alerted to a survey hosted on the online patient portal
(MyChart) of the Epic electronic medical record system from July through November 2014;
(iii) automated interactive voice response (IVR) telephone calls were made to patients’
cellular telephones from December 2014 through March 2015; (iv) short messaging service
(SMS) text messages were sent to patients’ cellular telephones from April through July 2015;
(v) a tablet computer survey was presented to patients in-clinic, with an option for patients
to mail back a paper-based survey if they declined to complete the tablet survey (July
through October 2015); see Appendix 1 for detail. The study population at the Lebanon,
NH site included all patients for whom institutional constraints did not explicitly bar survey
delivery, that is all patients during paper delivery mode, all patients with online patient
portal accounts in the MyChart mode, and patients with cellular telephone numbers on
record in the IVR and SMS modes.
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Site 2: Los Gatos, California
Setting details
This primary care clinic in suburban Los Gatos, CA is one of many community-based
clinics of the Palo Alto Medical Foundation, a large, not-for-profit health-care delivery
system in the San Francisco Bay Area, and has a patient panel of approximately 13,000.
The patient population is predominantly white (44%) and Asian (34%). Approximately
90% of patients speak English as a primary language, with 46 other language groups also
represented.
Data collection process
This site aimed to collect 300 completed collaboRATE surveys during the February 2015March 2015 study period. The study was reviewed by the Sutter Health Institutional
Review Board and written participant consent requirements were waived. An initial weeklong pilot period involved only the reception staff informing patients about the
collaboRATE survey as they arrived for their visit. After their visit, a receptionist invited all
eligible patients to complete a paper survey containing collaboRATE. The pilot period
yielded very low response rates (2%). Recruitment in the subsequent data collection period
included asking physicians to encourage participation, additional reminder signage, and
medical assistants providing patients with surveys before they left the exam room. A locked
collection box was placed at the clinic exit with a sign reminding patients to deposit the
completed survey in the box. Thus, the physical clinic layout did not present a barrier to
survey completion at this site. The study population at the Los Gatos, CA site included all
patients visiting the participating clinics.
Site 3: Chelsea, Massachusetts
Setting details
This urban adult medicine practice is based in a Massachusetts General Hospital affiliated
community health center in Chelsea, MA and has a patient panel of approximately 14,000
patients. Fifty percent of patients are Latino, 31% white, 9% black and 4% other. Fifty- one
percent of patients at this site speak English as their primary language, while 38% speak
only Spanish and 11% speak one of 14 other languages.
Data collection process
This site aimed to administer the collaboRATE survey for the month of May 2015. The
study was reviewed by the Partners Institutional Review Board and written participant
consent requirements were waived. Medical assistants (MAs) assigned to meet with patients
following their visits delivered the survey to patients. Survey forms were available in both
English and Spanish.13 Completed surveys were placed in a secure box at the clinic’s exit.
To encourage uptake, the Chelsea clinic provided each participating MA with a $100 one-
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time payment. The study population at the Chelsea, MA site included all patients visiting
the participating clinic.
ANALYSIS
Returned surveys missing one or more collaboRATE responses were considered incomplete
and excluded from analysis. Descriptive statistics compared response rates and
collaboRATE scores across sites. Because patient reported experience measures often show
ceiling effects, we decided a priori to conduct a top score analysis which has been shown to
enhance variation in scores.5,14 Therefore, the collaboRATE score represents the
proportion of patients (minimum sample size of 25) responding with the highest possible
score on all three questions.
As data were clustered by site and clinician, we used mixed-effects logistic regression
analysis to evaluate the impact of site and clinician on the dichotomous collaboRATE score
outcome variable (i.e., top score for all three questions or not top score) while controlling
for the survey administration modality and patient-level demographic characteristics of age
and gender. Clinician was included as a random effect within the mixed-effects regression
model (with resulting clinician variance estimate) to account for clustering of responses and
to allow our results to be generalizable to the population of all clinicians who would
plausibly work at one of the three sites, not just those in our study, as the random effect
specification accounts for the possibility that studying a different group of clinicians may
have yielded different results. Site was included as a fixed effect because the small number
of sites (3) provided insufficient numbers of sites to reliably estimate a site-level variance
component under a random-effects specification. Thus, we control for the sites in the study
rather than generalizing results to a larger population of sites. While the logistic regression
model allows us to compare Los Gatos and Chelsea sites to the Lebanon reference group,
the logistic regression model does not allow us to test the difference between scores at the
Los Gatos and Chelsea sites. Therefore, as a post-estimation hypothesis test, we calculated
a z-score to compare collaboRATE scores at the Los Gatos and Chelsea sites. An inverse
logit transformation involving the clinician random effect variance parameter allowed the
magnitude of the clinician effect to be compared to that of the model’s regression
parameters on the probability scale.15 To assess effect modification by site, we reran the
original mixed-effects logistic regression model described above, this time including two
interaction terms accounting for associations between site and patient age or gender,
respectively. Survey data were analyzed with Stata 13 software.16
To inform the key learnings and descriptions of site-level characteristics, we aggregated all
mentions of unanticipated decisions, problems, and administration errors from field notes
and email communications.
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RESULTS
RESPONSE RATES BY SITE
Response rates varied across sites, with Site 3 (Chelsea, MA) achieving the highest response
rate of 73% compared to 25% overall at Site 1 (Lebanon, NH) and 30% at Site 2 (Los
Gatos, CA). Site 1 saw variation in response rates across the various administration modes,
described in detail elsewhere.17 Of all surveys returned, missing collaboRATE data were
minimal: <0.5% at Site 1, <1% at Site 2, and <0.1% at Site 3.
FACTORS INFLUENCING COLLABORATE SCORES
Table 1 demonstrates variation in collaboRATE score by site, with Site 1 (Lebanon, NH)
achieving an overall score of 68% and response rate of 25%, Site 2 (Los Gatos, CA)
achieving an overall score of 76% and response rate of 30%, and Site 3 (Chelsea, MA)
achieving an overall score of 86% and response rate of 73%.
TABLE 1. Site-level collaboRATE scores and response rates
Overall
Clinician
Response
score
score range
rate (%)
(%)
(%)
Site 1: Lebanon, NH
68
42 – 93
25
Mode 1
81
72 – 93
12
Mode 2
71
59 – 83
34
Mode 3
61
42 – 75
25
Mode 4
65
46 – 82
23
Mode 5
66
53 – 83
41
Site 2: Los Gatos, CA
76
66 – 91
30
Site 3: Chelsea, MA
86
76 – 99
73

Sample
size

Population
size

Participating
clinicians (n)

4421
541
1019
893
757
1211
323
1230

17568
4692
3015
3589
3329
2943
1094
1687

34
–
–
–
–
–
12
18

While Los Gatos patients were similar to Lebanon patients in their propensity to give a top
score on all three collaboRATE items, Chelsea patients were more likely than those at the
Lebanon (OR 1.759, 95% CI 1.216 to 2.545) and Los Gatos (z=−2.71, 95% CI −1.114 to
−0.178, p=.007) sites to give all top scores. The clinician random effect variance of 0.146
implies that the distribution of collaboRATE scores varied substantially between clinicians;
for this study the random effect standard deviation of 0.382 translates to a difference of
0.5364 on the probability scale. Thus, a clinician whose scores fall one standard deviation
above the mean clinician will have a 53.64% greater probability of obtaining a perfect
collaboRATE score from a randomly selected patient.
Patient demographics also play a role. Table 2 shows that while collaboRATE score
increased only slightly with increasing patient age (OR 1.018, 95% CI 1.014 to 1.021),
female patient gender was associated with significantly higher collaboRATE scores across
the three sites (OR 1.224, 95% CI 1.073 to 1.397). Our effect modification analysis
including interaction terms for associations between site and gender and age variables
yielded no significant interactions, suggesting the effect of patient age and gender on
collaboRATE scores is not substantially moderated by site (see Appendix 2).
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TABLE 2. Characteristics contributing to variation in collaboRATE scores: mixed-effects logistic regression
Random effects
Variance estimate
95% Confidence interval
Clinician
0.146
0.076
0.282
Fixed effects
Odds ratio
95% Confidence interval
Site 1: Lebanon, NH (reference)
1.000
–
–
Site 2: Los Gatos, CA
0.922
0.570
1.492
Site 3: Chelsea, MA
1.759
1.216
2.545
Patient age
1.018
1.014
1.021
Patient gender: female
1.224
1.073
1.397
Constant
1.452
1.036
2.034

KEY LEARNINGS AND SITE-LEVEL CHARACTERISTICS
The following key learnings and other site-level characteristics may contribute to the
observed variation in collaboRATE response rates and collaboRATE scores by site.
Site 1: Lebanon, New Hampshire
The relatively novel patient survey administration procedures used in patient portal, IVR,
and SMS modes presented logistical challenges. We relied on the medical center’s
information systems department for programming key aspects of survey administration. We
were not able to negotiate priority status for our programming needs, given other competing
deadlines in the organizational work schedule, and this led to delays and errors. For
example, limitations of existing software meant survey format was not exactly as we had
stipulated and we were unable to ensure that the invitation to complete the survey on the
patient portal was sent from a neutral source and not from their own clinician. We
concluded that unless collecting patient experience data was an organizational priority,
other organizations’ information systems may be reluctant to facilitate in-house digital
methods of patient survey administration. Capacity for engaging external contractors or an
on-staff programmer might have eliminated these delays, although the need for integration
into existing administrative systems would still exist.
In the paper survey administration mode, patients who did not need to schedule follow-up
appointments often did not make the effort to collect the collaboRATE survey from the
assigned staff person, despite this process being intended to occur for each patient. The
location of the staff assigned to distribute surveys was not convenient, as their offices were
not located near the clinic exit and access by patients often required exiting the consultation
room and walking away from the clinic exit. As such, many patients may not have received
or completed collaboRATE due to the clinic layout.
Our attempts to use text messaging (SMS) on cellular telephones also revealed logistical
challenges due to significant variation in subscriber plans and very limited reception in some
rural areas. In the United States, some cellular telephone subscribers pay a fee (<$0.50
USD) for each text message sent or received. Some cellular service providers offer to deliver
an organization’s outgoing messages to their customers free of charge for an annual $25,000
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USD up-front fee, although that cost was prohibitive in this project. Despite the cost to
patients, we used the SMS approach to assess text message patient survey administration in
this study.
Site 2: Los Gatos, California
At the Los Gatos site, the clinic’s physicians and operational leaders strongly supported the
project. When the initial attempt to collect responses by asking receptionists to alert patients
to the survey led to only 26 surveys completed over a two-week pilot period, we were able
to consult with the two clinic leaders and change the survey administration workflow. The
new workflow ensured that both clinicians and reception staff were requesting survey
completion, supported by the medical assistants giving surveys to patients as they finished
their clinic visits. Using the modified recruitment methods, 323 surveys were completed
during a two-week data collection period.
Site 3: Chelsea, Massachusetts
We observed significant staff commitment to the data collection process at this site. The
clinic workflow and layout facilitated data collection; patients were required to make
contact with administrative staff as they left the clinic, which provided an opportunity for
staff to confirm receipt of the survey. We also believe that the additional financial incentive
to MAs contributed to the 73% response rate achieved in this site.

DISCUSSION
PRINCIPAL FINDINGS
Variation was found across the three sites with regard to both response rates and
collaboRATE scores. Site-level factors were associated with scores at Site 3 (Chelsea) where
response rates were highest, but these factors were not as influential as the clinician seen
and the patient’s gender in accounting for observed variation in collaboRATE scores. These
generic site-level and clinician-level variables would include, as a component, the site or
clinician’s actual level of performance. The range of scores at the clinician level indicates
that the measure discriminates between high and low performing clinicians. Additionally,
associations between collaboRATE scores and patient age and gender, respectively, show
that older patients are only slightly more likely to give higher collaboRATE scores than
their younger peers, while women are much more likely than men to do so. Our qualitative
assessment found that site-level factors such as patient flows, physical clinic layout, and staff
enthusiasm towards the project led to different response rates. Efforts to collect patient
experience data close to clinical encounters need to negotiate two key challenges. First,
scores are observed to have a wider range when collaboRATE is completed outside the
clinic environment. This may be due to social desirability bias where patients perceive inclinic survey completion to be less private than completion elsewhere. Recency of the visit
may also play a role in score differences observed when collaboRATE is completed inside
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the clinic immediately after an appointment versus outside the clinic a short time (less than
24 hours) later. Second, efficient interfaces are needed between modern methods of
collecting data using online and mobile technologies and the administrative systems of
healthcare organizations. Existing systems are not currently designed to allow efficient
communication with groups of patients. Adopting methods to assess, analyze and use
patient experience data as inputs into quality improvement at the clinician and clinic level
will always be difficult unless real-time survey administration solutions requiring fewer inclinic human resources are developed.
STRENGTHS AND LIMITATIONS
The participating sites represent a diverse group of rural, urban, and suburban primary
care clinics in which collaboRATE was successfully administered immediately following
primary care clinic visits using multiple survey distribution modalities. Few studies have
considered the challenges of collecting real-time patient experience data in such depth. Our
data collection processes sought responses from all adult patients in real-world primary care
practice, potentially avoiding selection bias that may result from collecting survey responses
only from those patients who formally document written consent to participate in a research
study; however, our lack of demographic data on non-respondents precludes definitive
conclusions about selection bias. Additionally, the short length of the survey reduces the
time burden placed on patients as a result of routine data collection.
Our lack of detailed patient demographic data may inflate estimates of site and clinician
impact on collaboRATE scores.18-21 The variation in collaboRATE score we observed
between sites may therefore be due in part to the socio-demographic diversity of the
respondent populations between sites or to selection bias due to differences in response rates
between sites, rather than to other potential site-specific sources of variation such as clinic
layout and workflow. Additionally, we lack the ability to link survey responses to individual
patients and therefore cannot model survey response through regression analysis.
Demographic and performance data on clinicians, if it were available, may also help explain
the existing relationship between clinician identity and collaboRATE scores. Finally, we
lack data on those patients at Los Gatos who were unable to participate because the survey
was not available in their preferred language, although field notes did not include record of
patients unable to complete the survey due to language restrictions.
CONTEXT WITHIN EXISTING LITERATURE
This work contributes to a nascent area of inquiry surrounding real-time measurement of
patient experience, particularly related to shared decision making. Tai-Seale’s11 overall
collaboRATE score of 72% is similar to the scores found in the current study, although that
work focuses more on assessment of shared decision-making interventions than on our
current question concerning feasibility of real-time measurement implementation for
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quality improvement purposes. We found further support for Carter’s12 work highlighting
the challenge of collecting real-time patient-reported data following a clinical visit, where
patients often face time constraints that lead them not to complete real-time patient
experience measures. These constraints highlight the difficulty of collecting post-visit
surveys in clinic, as compared to screening measures commonly collected in clinic waiting
rooms prior to clinic visits such as the PHQ-2 for depression. SDM interventions, such as
decision aids, also face barriers to implementation due in part to uncertainty about the effect
of decision aid use on length of the clinical consultation.22
IMPLICATIONS
Practice implications
This study demonstrates that a clinic’s workflow, especially its patient checkout procedure,
plays a key role in successful in-clinic implementation of a patient experience measure.
Ensuring staff commitment to survey administration is a key issue in maximizing response
rates to in- clinic patient surveys. Strong clinical leadership and engagement may play a
role in enhancing staff commitment to survey administration, as may financial incentives to
staff members required to go above and beyond their usual duties. For technological
solutions, efficient and seamless integration with administrative systems is a key
requirement. Avoiding the burden of long-term data collection (as in Site 1) in favor of
sampling for shorter time periods (as in Sites 2 and 3) seems to lead to better response rates.
Technological survey administration also helps boost response rates.
Policy implications
There is a significant risk that patient experience measurement could become a burden to
both patients and administrators unless efforts are made to make the process efficient, timelimited, and most of all, relevant. Existing outpatient surveys, such as the Clinician and
Group Consumer Assessment of Healthcare Providers & Systems (CG-CAHPS),7 measure
important elements of patient-centered care including satisfaction with communication,
facilities and clinic staff. However, CG-CAHPS lacks items directly assessing the process of
SDM and takes the form of a lengthy questionnaire.7 This level of measurement cannot be
sustained unless there is interest in using the data for quality improvement, and it is helpful
for the motivation for such use to arise from the organization undertaking the measurement.
Episodic use of short measurement tools could reduce this burden.
We conclude that collecting real-time data about key aspects of patient experience is not
easy. Ensuring that the data are made available for clinicians and management so that it
can be used for timely quality improvement is a research frontier yet to be explored.
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APPENDIX 1. Detailed descriptions of survey administration modes
Mode 1: Paper in-clinic survey
After their visits, patients visited a member of the clinic’s administrative
staff to receive after-visit summaries and to schedule potential follow-up
visits. They were given the collaboRATE survey at this point by the
administrative staff person and asked to leave completed surveys in locked
survey receptacles.
Mode 2: Patient portal online
We delivered collaboRATE using an online patient portal (MyChart)
survey, part of the clinic’s electronic medical record. Programming was
performed by the medical center’s information systems department. As
clinical encounters were completed, emails containing a web link to the
collaboRATE survey were automatically sent to patients who had portal
accounts.
Mode 3: Interactive voice response
CollaboRATE was delivered to patients by telephone using an interactive
(IVR)
voice response system, programmed by the medical center’s information
systems department. An automated telephone call was made to each
patient’s cell phone number at 7:00 pm on the day of their clinic visit.
Before initiating the survey, the respondent was asked to confirm that he or
she was the individual who had visited the clinic that day. Upon
confirmation, numerical keypad responses to collaboRATE questions were
requested. If any of the three collaboRATE questions remained incomplete
at 7:00 pm the following day, an identical automatic call was placed at that
time.
Mode 4: Short message service
Text messages were sent to patient cell phones at 7:00 pm on the day of
(SMS text message)
their clinical visits, programmed by the medical center’s information
systems department. The first message introduced the survey and offered
an opt out opportunity. Remaining messages each contained a single
collaboRATE question and response instructions. Subsequent messages
were triggered by each further reply. If any of the three collaboRATE
questions remained incomplete at 7:00 pm the following day, the first
introductory text message was re-sent.
Mode 5: Tablet and mail
Using tablet computers, research assistants offered patients an opportunity
to complete an online version of collaboRATE as they left the clinic,
hosted in Qualtrics (Qualtrics LLC, Provo, UT). Patients who declined the
tablet opportunity were asked to complete and return a paper-based survey
by mail in a postage-paid envelope.

Using collaboRATE, a patient-reported SDM measure | 49

APPENDIX 2. Characteristics contributing to variation in collaboRATE scores: mixed-effects logistic regression with
interactions by site
Random effects
Variance
95% Confidence
estimate
interval
Clinician
0.143
0.074
0.276
Fixed effects
Odds ratio
95% Confidence
interval
Site 1: Lebanon, NH (reference)
1.000
–
–
Site 2: Los Gatos, CA
0.928
0.365
2.360
Site 3: Chelsea, MA
1.576
0.789
3.151
Patient age
1.018
1.014
1.022
Female patient gender
1.181
1.020
1.367
Constant
1.476
1.042
2.090
Interactions
Odds ratio
95% Confidence
pa
C2 a
interval
Female patient gender by Site
2.41
0.299
Female patient gender x Site 2
1.567
0.880
2.789
Female patient gender x Site 3
1.093
0.737
1.621
Patient age by Site
0.48
0.785
Patient age x Site 2
0.995
0.979
1.011
Patient age x Site 3
1.001
0.990
1.012
a Two degree-of-freedom tests of whether there was a difference from odds ratio of 1 for the two interaction contrasts
whose effects are identified (Sites 2 and 3) against the baseline interaction contrast (of Site 1).

CHAPTER 4
Developing and pilot testing a Spanish translation of
collaboRATE for use in the United States

Adapted from:
RC Forcino, N Bustamante, R Thompson, S Percac-Lima, G Elwyn, D PérezArechaederra, PJ Barr.
PLOS ONE 2016;11(12): e0168538. DOI: 10.1371/journal.pone.0168538.
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ABSTRACT
Background/Aim: Given the need for access to patient-facing materials in multiple
languages, this study aimed to develop and pilot test an accurate and understandable
translation of collaboRATE, a three-item patient-reported measure of shared decisionmaking, for Spanish-speaking patients in the United States (US).
Method: We followed the Translate, Review, Adjudicate, Pre-test, Document (TRAPD)
survey translation protocol. Cognitive interviews were conducted with Spanish-speaking
adults within an urban Massachusetts internal medicine clinic. For the pilot test, all patients
with weekday appointments between May 1 and May 29, 2015 were invited to complete
collaboRATE in either English or Spanish upon exit. We calculated the proportion of
respondents giving the best score possible on collaboRATE and compared scores across key
patient subgroups.
Results: Four rounds of cognitive interviews with 26 people were completed between
January and April 2015. Extensive, iterative refinements to survey items between interview
rounds led to final items that were generally understood by participants with diverse
educational backgrounds. Pilot data collection achieved an overall response rate of 73
percent, with 606 (49%) patients completing Spanish collaboRATE questionnaires and 624
(51%) patients completing English collaboRATE questionnaires. The proportion of
respondents giving the best score possible on collaboRATE was the same (86%) for both
the English and Spanish versions of the instrument.
Discussion: Our translation method, guided by emerging best practices in survey and
health measurement translation, encompassed multiple levels of review. By conducting four
rounds of cognitive interviews with iterative item refinement between each round, we
arrived at a Spanish language version of collaboRATE that was understandable to a
majority of cognitive interview participants and was completed by more than 600 pilot
questionnaire respondents.
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INTRODUCTION
Making efforts to engage and activate patients without addressing diverse patient needs with
regard to racial, ethnic, and linguistic differences can exacerbate existing health
disparities.1–4 It is therefore important to ensure that tools and measures are available in a
range of languages. CollaboRATE is a three-item patient-reported measure of shared
decision-making within clinical encounters.5,6 As 13 percent of United States (US) residents
speak Spanish at home,7 a Spanish version of collaboRATE can better serve this segment
of the US population and enhance representativeness of respondent samples to better fit US
demographics. This is of particular importance as language, particularly limited English
proficiency, is a well-recognized barrier to accessing and receiving high-quality health care
in the US.8 For example, Morales9 and Baker10 found poorer patient-provider
communication among Spanish-speaking patients than among their English-speaking
counterparts. However, others have found no difference in satisfaction with patientprovider communication across languages.11–13 Differences in measurement instruments
used may contribute to these mixed findings.
Given the importance of rigorous translation and evaluation procedures paired with a need
for access to patient resources in multiple languages, this study aimed to develop and pilot
test a Spanish translation of collaboRATE for use by Spanish-speaking patients in the US.

MATERIALS AND METHODS
This project consisted of three phases: 1) translation and review of the English version of
collaboRATE by professional bilingual translators, 2) refinement of a Spanish language
version of collaboRATE through interviews with end users, and 3) pilot testing of the
Spanish language questionnaire with adult patients in an internal medicine clinic.
TEAM TRANSLATION
Questionnaires fielded in multiple languages are susceptible to measurement bias resulting
from inconsistencies between questionnaire versions.14–16 Translation accuracy is essential
to ensuring that differences observed between linguistic groups are actual differences rather
than the result of measurement bias. Therefore, best practices in cross-cultural survey
research require sound translation procedures followed by thorough pre-testing, evaluation,
and refinement of the translated material.17,18
While back-translation as recommended by Brislin19 has been commonly relied upon in
health services and survey translation projects,14,20 there is movement toward team and
committee-based translation procedures in an effort to avoid literal translation and
emphasize cultural appropriateness in the target language.18,21,22 Guidelines for
questionnaire translation, such as the Translate, Review, Adjucate, Pre-test, Document
(TRAPD) protocol, recommend a team translation process consisting of multiple
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independent translations, subsequent review by a third individual, and finally an
adjudicator’s nomination of a version of the questionnaire for cognitive interviews and pilot
testing with the target population.18,23
In keeping with the TRAPD protocol, we engaged two professional translators to
independently draft Latin American Spanish translations of the collaboRATE questions
and 10-point response scale intended for Spanish-speaking individuals in the United States.
A third independent translator from the same vendor reviewed those translations and
incorporated favored components of the initial drafts into a third version. A bilingual
member of the research team with subject matter expertise in shared decision- making (DP)
reviewed the third draft and, after making refinements, established a final version for
cognitive interview pre-testing.
COGNITIVE INTERVIEWS
Procedure
Cognitive interviews play an important role in evaluating survey instruments, particularly
when translation is involved.17,24 Cognitive interviews involve in-depth consultation with
members of the target audience to explore comprehension, interpretability, and cultural
appropriateness of questionnaire translations.17 We conducted multiple rounds of
structured cognitive interviews with iterative item refinement between each round.
The Spanish interview guide (S1 File) was adapted from the original collaboRATE
cognitive interview guide6 by a bilingual member of the research team (NB) and included
questions like ‘Is the question clear?’, ‘In your own words, what do you think the question
is asking?’, and ‘What does the following phrase mean to you?’. All interview participants
received printed copies of the collaboRATE items being discussed; where participants
preferred to hear the items spoken aloud, they were read twice by a native Spanish speaking
interviewer before proceeding to the cognitive interview questions.
Demographic information including age, gender, occupation, and level of education was
also collected. A native US speaker of both Spanish and English (NB) conducted and
analyzed the interviews. With participant permission, interviews were audio-recorded to
facilitate analysis.
Site
Interviews were conducted at the adult internal medicine clinic of an urban Massachusetts
community health center.
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Participants and recruitment
A native speaker of both English and Spanish approached individuals in the waiting room
and staff areas of the health center’s adult internal medicine clinic inviting them to
participate in the study. All Spanish-speaking adults (18 years or older) within the clinic
were eligible to participate. Participants reviewed a Spanish-language information sheet
and provided verbal consent. Participants were compensated with $10 grocery store gift
cards.
Interview analysis
Analysis focused on participants’ understanding and interpretation of each item. As detailed
by Levin,17 we used a two-step analytic approach that first developed item-level interview
summaries of the comments made and then grouped problems into categories to facilitate
item revision. Following each round of interviews, NB suggested refinements based upon
participants’ feedback. These changes were discussed among the research team, with
consensus dictating whether to retain or discard each modification. Refined items were then
tested in a new round of interviews. Interview rounds proceeded until a majority of
participants expressed an understanding of the items that matched their intended meaning.
PILOT DATA COLLECTION
Site
Pilot data collection took place within the same adult internal medicine clinic where
cognitive interviews were conducted.
Recruitment
Inclusion criteria
Adult patients with weekday visits at the internal medicine clinic between May 1 and May
29, 2015 were eligible to participate. Patients with visits on Saturdays were excluded as the
clinic is minimally staffed for only urgent appointments on weekends.
Procedure
Following visits, bilingual medical assistants (MAs) provided each patient with a one-page
survey (S2 File) along with other routinely provided paperwork. Separate surveys were
available in English and Spanish. The MA determined which version of the survey to give
to each patient based on pre-visit communication with the patient. The survey included the
three collaboRATE items in addition to supplementary questions asking the patient’s age,
gender, and whether an interpreter was present in the visit. MAs marked the appropriate
clinician’s initials on each survey and asked patients to complete the survey and deposit it
in a secure box at the MA station. In addition, reception staff prompted patients to ensure
they had deposited the survey before leaving the clinic. To maximize adherence to data
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collection protocols, one-time payments of $100 were awarded to each MA at the end of
the one-month study period.
Data analysis
We assessed the proportion of respondents across key subgroups including gender, age,
questionnaire language, and interpreter use. We also examined these demographics by
questionnaire language. The collaboRATE score represents the proportion of respondents
giving the best score possible on collaboRATE. This scoring technique is a strategy for
aiding interpretation notwithstanding potential ceiling effects common in patient-reported
measurement of clinician performance.5,25 CollaboRATE scores were calculated for all
responses as well as for each questionnaire language subgroup.
ETHICAL APPROVALS
Dartmouth College’s Committee for the Protection of Human Subjects reviewed and
approved this study and its consent procedures. Partners Healthcare Institutional Review
Board reviewed this study and considered it exempt from further review. To minimize the
identifiable participant information collected in this minimal risk research study, written
consent requirements were waived. Prospective interview participants were given an
information sheet and asked to provide verbal consent prior to participation. Verbal consent
was documented via audio recording.

RESULTS
TRANSLATION
Table 1 outlines the evolution of items throughout the translation process. The two
independent translations maintained consistency in general sentence structure, though they
varied in choice of vocabulary.
TABLE 1. Item progression: Translation process
Original
Independent
English items
translation 1
Item 1
How much effort ¿Cuánto esfuerzo
was made to help se realizó para
you understand
ayudarlo a
your health
comprender sus
issues?
problemas de
salud?

Independent
translation 2
¿Cuánto esfuerzo
se hizo para
ayudarle a
entender sus
problemas de
salud?

Reviewer’s
translation
¿Cuánto esfuerzo
se hizo para
ayudarle a
entender sus
problemas de
salud?

Adjudicator’s
version
a. ¿Cuánto
esfuerzo se hizo
para ayudarle a
entender sus
problemas de
salud?
b. ¿Cuánto
esfuerzo se hizo
para ayudarle a
entender su
estado de salud?
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Original
English items
How much effort
was made to
listen to the things
that matter most
to you about your
health issues?

Independent
translation 1
¿Cuánto esfuerzo
se realizó para
escuchar las cosas
que le importan
más a usted
acerca de sus
problemas de
salud?

Independent
translation 2
¿Cuánto esfuerzo
se hizo para
escucharle sobre
las cosas de más
importancia para
usted sobre sus
problemas de
salud?

Reviewer’s
translation
¿Cuánto esfuerzo
se hizo para
escucharle sobre
las cosas de
mayor
importancia para
usted sobre sus
problemas de
salud?

Item 3

How much effort
was made to
include what
matters most to
you in choosing
what to do next?

¿Cuánto esfuerzo
se realizó para
incluir lo que es
más importante
para usted en la
decisión de qué
hacer a
continuación?

¿Cuánto esfuerzo
se hizo para
incluir lo que es
más importante
para usted en la
elección del
próximo paso a
tomar?

Response
scale

No effort was
made - Every
effort was made

Ningún esfuerzo Se realizaron
todos los
esfuerzos

Ningún esfuerzo Se hizo todo el
esfuerzo posible

¿Cuánto esfuerzo
se hizo para
incluir lo de
mayor
importancia para
usted en la
elección del
próximo paso a
tomar?
Ningún esfuerzo Se hizo todo el
esfuerzo posible

Item 2

Adjudicator’s
version
a. ¿Cuánto
esfuerzo se hizo
para escuchar las
cosas que más le
importan (a usted)
sobre sus
problemas de
salud?
b. ¿Cuánto
esfuerzo se hizo
para escuchar las
cosas que más le
importan (a usted)
sobre su estado de
salud?
¿Cuánto esfuerzo
se hizo para
incluir lo que a
usted le importa
más en la elección
qué hacer a
continuación?
a. Ningún
esfuerzo - Todo
esfuerzo
b. No se hizo
ningún esfuerzo –
Se hizo todo el
esfuerzo posible

The reviewer created a third version of the questionnaire by incorporating elements of each
previous version and making modifications as appropriate. While item 1 was wholly
adopted from independent translation 2, the reviewer adapted items 2 and 3 from
independent translation 2 to refer to ‘mayor importancia’ rather than ‘más importancia’
when asking about the ‘things that matter most’.
In the adjudication stage, modifications to the response scale labels were recommended to
maintain consistency in structure and vocabulary between the two extremes of the scale.
Additional changes at this stage included a transition in the third item from ‘lo de mayor
importancia para usted’ to ‘lo que a usted le importa más’ to describe that which is most
important to the respondent.
COGNITIVE INTERVIEWS
Participants
Participants’ demographic characteristics are presented in Table 2. All participants were
Hispanic and native Spanish speakers. Most participants were women (20/26, 77%) and
nearly half (12/26, 46%) had educational attainment less than a high school diploma. All
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participants who provided their age (22/26, 86%) were under 65, with approximately half
of those individuals under age 45 (10/22, 45%).
TABLE 2. Participant characteristics

Gender
Male
Female
Did not indicate
Age
18-44
45-64
65+
Did not indicate
Education
Less than high school
High school diploma
Some college
Bachelor’s degree
Postgraduate/Professional degree
Did not indicate
Employment status
Paid employment
No paid employment
Did not indicate
Ethnicity
Hispanic
Latino/Latina
Other
Did not indicate

Round 1
(n=8)

Round 2
(n=6)

Round 3
(n=6)

Round 4
(n=6)

3
4
1

1
5
0

0
6
0

1
5
0

4
2
0
2

0
5
0
1

2
3
0
1

4
2
0
0

2
2
1
0
1
2

1
0
1
1
1
2

5
0
1
0
0
0

4
0
0
1
0
1

5
1
2

3
2
1

2
3
1

3
3
0

2
1
3
2

2
1
2
0

4
0
2
0

3
2
1
0

Interviews
Four rounds of cognitive interview were completed between January and April 2015. After
three rounds of interviews, we reached consensus on items 1 and 2. One additional round
of interviews was required for item 3. Table 3 presents versions of each item as they were
tested in each round of cognitive interviews.
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TABLE 3. Item progression: Cognitive interviews
Original
Round 1
English items
Item 1

How much effort
was made to help
you understand
your health issues?

Item 2

How much effort
was made to listen
to the things that
matter most to you
about your health
issues?

Item 3

How much effort
was made to
include what
matters most to
you in choosing
what to do next?

Round 2

Round 3

Round 4

Final
version for
pilot
testing
¿Cuánto cree
que se hizo
para
ayudarle a
entender sus
problemas
de salud?

a. ¿Cuánto
esfuerzo se
hizo para
ayudarle a
entender sus
problemas de
salud?
b. ¿Cuánto
esfuerzo se
hizo para
ayudarle a
entender su
estado de
salud?
a. ¿Cuánto
esfuerzo se
hizo para
escuchar las
cosas que más
le importan (a
usted) sobre
sus problemas
de salud?
b. ¿Cuánto
esfuerzo se
hizo para
escuchar las
cosas que más
le importan (a
usted) sobre su
estado de
salud?

a. ¿Cuánto se
trató de
ayudarle a
entender sus
problemas de
salud?
b. ¿Cuánto
se trató de
ayudarle a
entender su
estado de
salud?

a. ¿Cuánto
se trató de
ayudarle a
entender sus
problemas
de salud?
b. ¿Cuánto
cree que se
hizo para
ayudarle a
entender sus
problemas
de salud?

N/A

a. ¿Cuánto se
trató de
escucharle
cuando usted
comunico las
cosas que
mas le
importan
sobre sus
problemas de
salud?
b. Cuando
usted
comunicó las
cosas que
mas le
importan
sobre sus
problemas de
salud,
¿cuánto se
trató de
escucharle?

a. ¿Cuánto
se trató de
escucharle
cuando usted
comunicó las
cosas que
más le
importan
sobre sus
problemas
de salud?
b. ¿Cuánto
cree que se
hizo para
escucharle
cuando usted
comunicó lo
que más le
importa
acerca de sus
problemas
de salud?

N/A

¿Cuánto cree
que se hizo
para
escucharle
cuando usted
comunicó lo
que más le
importa
acerca de sus
problemas
de salud?

¿Cuánto
esfuerzo se
hizo para
incluir lo que a
usted le
importa más
en la elección
qué hacer a
continuación?

¿Cuánto se
trató de
incluir lo que
más le
importa a
usted al
escoger
cómo seguir
adelante?

a. ¿Cuánto
se trató de
incluir lo que
más le
importa a
usted al
escoger
como seguir
adelante?

¿Del 1 al
9, cuánto
cree que se
hizo para
incluir lo
que más le
importa a
usted
cuando se
escogió el
siguiente
paso?

¿Cuánto cree
que se hizo
para incluir
lo que más le
importa a
usted cuando
se escogió el
siguiente
paso?
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Original
English items

Minimal
response

No effort was
made

Maximal
response

Every effort
was made

Round 1

a. Ningún
esfuerzo
b. Ningún
esfuerzo para
nada
c. No se hizo
ningún
esfuerzo
d. Ningun
a. Todo
esfuerzo
b. Un gran
esfuerzo
c. Si eso todo
esfuerzo
d. Un gigante
esfuerzo

Round 2

a. Todas
igual
b. Nada
c. No se trató
para nada
d. No se
trató
a. Se trató
lo mejor
possible
b. Se trató
lo major
que se
pudo

Round 3

b. ¿Cuánto
cree que se
hizo para
tomar en
cuenta lo
que más le
importa al
escoger
como seguir
adelante?
a. No se hizo
en absolute
b. No se hizo
para nada
c. No se hizo
d. Nada

a. Se hizo
lo mejor
possible
b. Se hizo
lo mejor
que se
pudo
c. Se hizo
bastante
d. Bastante

Round 4

Final
version for
pilot
testing

N/A

No se hizo

N/A

Se hizo lo
mejor
posible

Item 1
In round 1 of interviews, item 1 was understood as intended by four of the eight participants.
Of those who did not understand the question, two cited the term ‘esfuerzo’ (effort) as
problematic. As such, ‘esfuerzo’ was replaced with ‘trató’ (tried) for interview round 2.
Three out of eight participants favored the phrase ‘problemas de salud’ (health problems)
in this round, while five preferred ‘estado de salud’ (state of health). Accordingly, both
phrases were tested again in round 2.
In round 2, the refined version of item 1 was understood as intended by only one participant
(1/6 participants). Quasi-homophones, or words which are pronounced similarly but confer
different meanings, impeded comprehension for two participants (2/6 participants), where
‘cuándo’ was mistaken for ‘cuánto’ and ‘tardo’ for ‘trato’. Thus, alternative wording to
‘cuánto se trató’ was presented in round 3. Two additional participants cited confusion
about the grammatical subject of the question (2/6 participants) as the translation retains
ambiguity surrounding whose effort each item is intended to assess. Three participants
preferred the phrase ‘problemas de salud’ over ‘estado de salud’ (3/6 participants), while
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three cited no preference (3/6 participants). Despite an overall lack of clarity among most
participants, the phrase ‘ayudarle a entender’ was well understood by participants to mean
‘help you understand’.
Five of the six round 3 participants found item 1b to be clear and understandable. Item 1a
posed problems in that some participants understood ‘trato’ to mean ‘treatment’ rather than
‘trying’; therefore item 1b was adopted as the final version for pilot testing.
Item 2
Item 2 was well understood by five of eight participants in round 1, though two participants
again cited ‘esfuerzo’ as a problematic term. There was also confusion on whether it was
the patient or the provider who was expected to ‘escuchar a las cosas que más le importan
a usted’ (listen to the things that matter most to you). As the original English version of the
questionnaire included intended ambiguity around the subject of each collaboRATE
question(6), this finding did not spur changes in round 2.
In round 2, while item 2 was well understood by three participants (3/6 participants), two
expressed concern with the length of the question. The phrase ‘las cosas que más le
importan sobre su estado/sus problemas de salud’ in particular was considered too long.
Accordingly, round 3 adopted the shorter phrase ‘lo que más le importa’ to replace ‘las
cosas que más le importan’.
All round 3 participants found item 2 clear and understandable (6/6 participants). As both
2a and 2b had equally acceptable comprehension, 2b was adopted as the final version for
pilot testing to maintain consistency with item 1.
Item 3
In round 1, item 3 was well understood by only one participant (1/8 participants). Three
cited the phrase ‘elección que hacer a continuación’ (choosing what to do next) as unclear,
attributing the lack of clarity to both sentence structure and improper use of the word
‘elección’ (choice). Round 2 therefore replaced ‘elección’ with ‘al escoger’.
Item 3 was again poorly understood in round 2, with five participants finding the item
confusing (5/6 participants) despite three participants understanding that it refers to a
situation in the future (3/6 participants). While the term ‘incluir’ contributed to the
confusion, ‘al escoger cómo seguir adelante’ was well understood. Additionally, the verb
structure ‘se hizo’ was reintroduced in round 3 based on a participant’s suggestion.
Round 3 saw improved comprehension, though three participants (3/6 participants)
misinterpreted the phrase ‘seguir adelante’ to refer to an ‘effort’ or ‘fight’ rather than the
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intended ‘next steps’. As such, item 3 was rephrased to refer instead to ‘el siguiente paso’
and tested in a fourth round of interviews.
In round 4, a majority of respondents reported item 3 to be clear and understandable (4/6
participants). Despite some confusion with the phrase ‘cuando se escogió el siguiente paso’,
three of the six participants expressed an understanding of the phrase that was consistent
with our intent. Item 3 was therefore adopted at this stage for pilot testing.
Response scale anchors
Of the four options presented, participants in round 1 favored ‘ningún’ (none) as the lower
anchor by a slight margin (3/8 participants), and half (4/8 participants) preferred ‘un gran
esfuerzo’ (a large effort) as the upper anchor. As use of the term ‘esfuerzo’ was considered
problematic elsewhere in the questionnaire, round 2 adopted the term ‘se trató’ in place of
‘esfuerzo’.
In round 2, participants favored ‘no se trató’ (2/6 participants) as the lower anchor and ‘se
trató lo mejor que se pudo’ (3/6 participants) as the corresponding upper anchor. As round
3 introduced ‘se hizo’ as an alternate phrasing in items 1 through 3, this new language was
also tested as part of the response scale in round 3.
Participants in round 3 favored ‘no se hizo’ (2/6 participants) as the lower anchor and
equally preferred ‘bastante’ (2/6 participants) and ‘se hizo lo mejor que se pudo’ (2/6
participants) as upper anchors. To maintain structural consistency with the lower anchor,
‘se hizo’ was maintained in the final version of the response scale. However, to simplify
syntax, the phrase ‘se hizo lo mejor posible’ was adopted as the final version for pilot testing.
PILOT DATA
Of the 1687 eligible patients during the study period, 1230 (73%) completed the survey.
606 patients (49%) completed the Spanish survey, while the remaining 624 (51%)
completed the English survey. A large proportion of eligible patients with Spanish
documented in clinic records as their primary language completed a Spanish questionnaire
(606/760, 80% response rate). Table 4 presents a demographic profile of respondents by
questionnaire language. Among Spanish-speaking patients with appointments during the
study period, 15 nationalities were represented — though we lack data on the specific
nationality of each respondent.
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TABLE 4. Pilot data collection: respondent profile

Gender
Men
Women
Age
Under 18
18-24
25-34
35-44
45-54
55-64
65-74
75-84
85+
Questionnaire language
Interpreter use
Yes
No

Total % (N)
(1223)
31% (375)
69% (848)
(1223)
1% (7)
8% (97)
16% (200)
16% (198)
21% (251)
16% (198)
12% (149)
7% (88)
3% (35)
(1230)
(1142)
11% (131)
89% (1011)

English
questionnaire
users % (N)
(623)
37% (231)
63% (392)
(623)
0% (0)
10% (65)
15% (96)
12% (73)
18% (110)
19% (121)
14% (86)
8% (50)
4% (22)
51% (624)
(586)
12% (69)
88% (517)

Spanish
questionnaire
users % (N)
(600)
24% (144)
76% (456)
(600)
1% (7)
5% (32)
17% (104)
21% (125)
24% (141)
13% (77)
11% (63)
6% (38)
2% (13)
49% (606)
(556)
11% (62)
89% (494)

CollaboRATE scores did not vary between questionnaire languages, with 86% of
respondents to both the English and Spanish questionnaires providing highest-possible
scores (English 95% CI 84-89%; Spanish 95% CI 83-89%; Χ2=0.015, p=0.901).

DISCUSSION
KEY FINDINGS
Despite the thorough translation process adopted prior to pre-testing the Spanish version
of collaboRATE with the intended respondent population, the subsequent cognitive
interviews revealed significant variation in comprehension. By conducting four rounds of
cognitive interviews with iterative item refinement between each round, we arrived at a
Spanish language version of collaboRATE that was understandable to a majority of
cognitive interview participants and was completed by more than 600 pilot questionnaire
respondents.
STRENGTHS AND LIMITATIONS
This study’s methodological strengths lie in its approach to translation and questionnaire
pre- testing via multiple iterative rounds of cognitive interviews with the target audience,
and in the diversity of the sample. The single study site may limit generalizability of the
findings and, therefore, the appropriateness of the translation for alternate sites and regions
within the US. The interviewer was most familiar with Peruvian Spanish, though she relied
on input from participants of various ethnic and linguistic backgrounds in proposing item
revisions. Nevertheless, the issue of generalizability is exacerbated by the linguistic and
cultural diversity of the US Spanish-speaking population. While additional research in other
areas of the country would confirm the appropriateness of this translation among the diverse
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Spanish-speaking US population, previous studies have similarly focused on attaining
diverse representation of Spanish speakers within a single US location.26
Additionally, we lack data on language concordance between the patients and clinicians
who participated in the pilot data collection phase of the study. As limited English
proficiency has been shown to relate to suboptimal SDM in some clinical settings27 and only
43 percent of patients attending the clinic during the pilot study period report English as
their primary language, this leaves a potential for artificially lower English language
questionnaire scores among non-English speaking patients completing English-language
questionnaires. Given the pilot nature of this study without full information on language
concordance between patients and clinicians, further research is needed to address whether
a lack of language concordance among English-language respondents and their clinicians
impacts our conclusions.
Finally, we lack qualitative data on reactions to the Spanish survey translation within the
pilot study, as well as on SDM behaviors within the encounters where SDM was rated as
part of the pilot study. Therefore, conclusions regarding acceptability of the questionnaire
and presence and quality of SDM should be interpreted with caution and subjected to
further study.
CONTEXT AND IMPLICATIONS
Acceptability
The high response rate among Spanish speakers to the Spanish-language questionnaire
observed during the pilot period (80%) provides preliminary evidence of acceptability for
routine collaboRATE administration among Spanish-speaking patients. Additionally, as
only one respondent to the Spanish- language questionnaire submitted an incomplete
collaboRATE response, the high rate of completion suggests that the Spanish translation is
easy for this population to complete.
CONCLUSION
High response rates for the Spanish-language collaboRATE survey support its acceptability
as a patient-reported measure of shared decision-making. However, more research is
needed to assess the generalizability of this translation to other US Spanish-speaking
populations and confirm the psychometric properties of the Spanish translation. Further
testing of this version is currently underway in a large multi-center trial.
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CHAPTER 5
Do collaboRATE scores reflect differences in perceived shared
decision-making across diverse patient populations? Evidence
from a large-scale patient experience survey in the US

RC Forcino, M Thygeson, AJ O’Malley, MJ Meinders, GP Westert, G Elwyn.
Journal of Patient Experience 2019. DOI: 10.1177/2374373519891039.

68 | Chapter 5

ABSTRACT
Patient characteristics have been linked to prevalence and quality of shared decisionmaking (SDM) behaviors across diverse studies of varied size and focus. We aim to evaluate
the extent to which patient characteristics are associated with patient-rated SDM scores as
measured by collaboRATE, and whether or not collaboRATE varies at the provider group
level.
We used the 2017 California Patient Assessment Survey dataset, which included adult
patients of 153 California-based medical groups receiving services between JanuaryOctober 2016. Mixed-effects logistic regression evaluated relationships between
collaboRATE scores and patient characteristics.
We analyzed 31,265 total survey responses. Among included covariates, patients’ health
status, race, primary language, and mode of survey response were significantly associated
with collaboRATE scores.
Case mix adjustment is common in healthcare quality measurement and can be useful in
pay-for-performance systems. For those use cases, we recommend adjusting collaboRATE
scores by patients’ age, health status, gender, race, and language spoken at home, and
survey response mode. However, when case-mix adjustment is not required, we suggest
highlighting observed disparities across diverse patient populations to improve attention to
inequities in patient experience.
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INTRODUCTION
Shared decision-making (SDM) has been defined as “a process by which clinicians and
patients make decisions together using the best available evidence about the likely benefits
and harms of each option, and where patients are supported to arrive at informed
preferences.”1,2 SDM has been demonstrated to improve decisional conflict, uncertainty,
and knowledge of treatment options among disadvantaged patients3 and has been suggested
as a possible means of reducing health disparities.4 SDM has been shown to benefit
underserved populations “more than those with higher literacy, education and
socioeconomic status.”3 SDM also improves knowledge and helps form informed
preferences among a broader patient population.5 However, existing literature has also
shown the prevalence and quality of SDM and related communication constructs to vary
according to patient and clinician characteristics,6–18 as well as organizational and systemlevel factors, including the extent to which SDM is included in medical training.19
In studies assessing SDM and patient-clinician communication across patient
characteristics, age, gender, race/ethnicity, including race concordance between patients
and clinicians, health status, socioeconomic status (including poverty and proxy measures
such as educational attainment and employment status), and English proficiency have each
been identified as associated with the prevalence and/or quality of SDM. Joseph-Williams’s
2014 systematic review13 reports age as a barrier to SDM with mixed findings as to whether
it is older or younger age that is associated with lower SDM. Forcino,7 Tai-Seale,20 Xu,21
Barton,14 and Solberg12 support Joseph-Williams’s13 earlier systematic review, with Forcino7
and Tai-Seale20 finding slightly higher SDM reports by older patients, while Barton,14
Solberg,12 and Xu21 find poorer SDM among older age groups. Forcino7 and Tai-Seale20
also identify gender as a significant predictor of patient-reported SDM, with women more
likely than men to provide high SDM ratings.
With regard to race and SDM, Cooper-Patrick10 reports that African-American patients
experienced less participatory healthcare visits than their white counterparts, a finding
which was moderated by race concordance between patient and clinician. Both JosephWilliams13 and Solberg12 found poor health status to be associated with poorer SDM. Lower
socioeconomic status has also been demonstrated to predict poorer SDM, with proxies
including limited educational attainment associated with poorer SDM in studies by Xu,21
Joseph-Williams,13 and Peek,15 patient employment associated with higher SDM in the
study by Menear,6 and receipt of government financial assistance predicting lower SDM in
the study by Xu.21 Poverty itself was associated with lower SDM in the study by Solberg.12
Finally, limited English proficiency was associated with poorer SDM in studies by Barton,14
Suurmond,18 Mosen,8 and Morales.9 Because of these previously-identified associations
between SDM and patient characteristics, each of these characteristics was represented in
the current analysis to replicate those prior studies and determine whether those
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relationships hold in a large California-based sample. As the largest routinely-collected
generic (i.e. not specific to a certain type of medical decision) SDM measurement effort to
date, this study has the potential to further elucidate relationships between patient
characteristics and SDM in a large and diverse sample.
Given the promise of SDM in improving health outcomes and reducing disparities,3,4 SDM
is increasingly emphasized in clinical practice. This emphasis also translates to medical
education, where 75% of medical students report training in SDM.23 Efforts to measure
SDM have therefore increased,24 demonstrated by the development of collaboRATE, a
three-item patient-reported measure of SDM.22 CollaboRATE measures the three core
dimensions of SDM including: 1) information provision by clinician to patient; 2) patient
preference elicitation; and 3) patient preference integration.22 However, existing SDM
literature does not adequately address when and how to appropriately account for
differences in patient characteristics, or ‘case mix,’ when measuring and reporting on
patients’ SDM experiences. Without controlling for patient characteristics, one might
obtain highly inaccurate estimates of the relationship of provider characteristics to outcomes
because, for example, certain types of providers may be more likely to treat the most
severely ill patients. Despite much existing research investigating relationships between
certain patient characteristics and SDM, this is the first study to use a large patient survey
sample to concurrently investigate the association between patient characteristics and
patient-reported SDM measured by collaboRATE in order to inform an appropriate casemix adjustment strategy. This information would be particularly helpful in applications
related to provider performance measurement and incentivization of SDM, which are
becoming increasingly common in United States value-based healthcare payment systems
such as the Merit-based Incentive Payment Program (MIPS).
In this study, we aim to 1) replicate existing studies using a large patient survey sample to
evaluate the extent to which patient-level characteristics are associated with patient-rated
SDM scores as measured by collaboRATE, a brief patient-reported measure of SDM,22
and 2) inform an appropriate case-mix adjustment strategy for patient-reported
collaboRATE data. Based on prior literature using collaboRATE to measure SDM,11,20 we
hypothesized that collaboRATE scores would increase with patient age and be higher
among female patients than male patients.

METHODS
DATA
This study involved secondary analysis of the 2017 California Patient Assessment Survey
(PAS) dataset. The PAS is an annual cross-sectional survey conducted by the Pacific
Business Group on Health. Our use of the de-identified dataset was approved by the Pacific
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Business Group on Health and deemed exempt from further ethics review by our
institutional review board.
Participants
Per the PAS standard sampling procedure, participants included adult (18 years and older)
patients with commercial health insurance coverage who received ambulatory healthcare
services from one of 153 participating California-based medical groups between January
and October 2016.
Survey administration
The PAS administration procedure invites a random sample of eligible patients to complete
the survey through a sequence of survey administration modes, beginning with email
invitations to complete the survey online, followed by mailing the survey, and finally offering
telephone administration for prior non-respondents. Questionnaire administration was
offered in English, Spanish, Chinese, Korean, and Vietnamese languages. Surveys were
administered between December 2016 and March 2017.
Measures
Of the 35 total items in the 2017 PAS, this study includes demographic items in addition to
collaboRATE, a three-item patient-reported measure of shared decision-making. The
collaboRATE items included: 1) How much effort did this doctor make to help you
understand your health issues?; 2) How much effort did this doctor make to listen to the
things that matter most to you about your health issues?; and 3) How much effort did this
doctor make to include what matters most to you in choosing what to do next?
CollaboRATE responses were given on a scale of 0, labeled ‘no effort was made’, to 10,
labeled ‘every effort was made’, representing a minor adaptation of the original 0-9 scale in
order to conform to the standard CAHPS 0-10 response scale. Table 1 summarizes all
included measures.
TABLE 1. Measures
Measure
collaboRATE
(adapted from 22)

Item(s)
1.
2.
3.

Age

Scale
How much effort did this doctor make to
help you understand your health issues?
How much effort did this doctor make to
listen to the things that matter most to you
about your health issues?
How much effort did this doctor make to
include what matters most to you in
choosing what to do next?

What is your age?

0 (No effort was made) to
10 (Every effort was made)

18 to 24;
25 to 34;
35 to 44;
45 to 54;
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Measure

Item(s)

Scale
55 to 64;
65 to 74;
75 or older

General health
status

In general, how would you rate your overall health?

Excellent;
Very good;
Good;
Fair;
Poor

Mental health
status

In general, how would you rate your overall mental
or emotional health?

Excellent;
Very good;
Good;
Fair;
Poor

Gender

Are you male or female?

Male;
Female

Educational
attainment

What is the highest grade or level of school that you
have completed?

8th grade or less;
Some high school, but did not
graduate;
High school graduate or GED;
Some college or 2-year degree;
4-year college graduate;
More than 4-year college degree

Race

What is your race?

White or Caucasian;
Black or African-American;
Asian;
Native Hawaiian or other Pacific
Islander;
American Indian or Alaska Native;
Other

Hispanic or
Latino origin

Are you of Hispanic or Latino origin or descent?

Yes, Hispanic or Latino;
No, not Hispanic or Latino

Primary
language

What language do you mainly speak at home?

English;
Spanish;
Some other language

Primary or
specialty care

(From survey sample data)

PCP;
Specialist

Mode of
response

(From survey sample data)

Mail;
Web;
Phone

Medical group /
Clinic

(From survey sample data)

Anonymized medical group ID

Medical group
size

Number of survey respondents in each medical
group
(per PAS quotas)

Continuous numeric variable
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ANALYSIS
Scoring
We used the top score approach to collaboRATE scoring.25 At the item level, we considered
each response with the highest possible score of ‘10 - Every effort was made’ to be a top
score. Overall collaboRATE top scores included responses for which all three items
received the highest possible score of 10. This scoring approach has demonstrated validity
in a prior evaluation of collaboRATE’s psychometric properties and is intended to mitigate
the ceiling effects common to patient-reported experience measures.25 Unadjusted
collaboRATE scores consist of the proportion of top scores over all responses. For
illustrative purposes, we also present adjusted collaboRATE scores accounting for the
following independent variables: care setting (primary vs. specialty), survey administration
mode, size of medical group, patient’s age, patient’s general and mental health status,
patient’s gender, patient’s educational attainment, patient’s race, whether or not the patient
is of Hispanic or Latino origin, patient’s primary language, and the medical group.
Patient characteristics: relationship to collaboRATE top-box scores
We used mixed effects logistic regression analysis to evaluate the relationship between
collaboRATE top-box scores and patient characteristics. The regression included the
following as fixed effects: care setting (primary vs. specialty); survey response mode (mail,
telephone, or online); medical group size, represented by the number of survey responses
per medical group; patient’s age; patient’s general health status; patient’s mental health
status; patient’s gender; patient’s educational attainment; patient’s race; whether or not the
patient claimed Hispanic or Latino origin; and patient’s primary language. Reference
groups for categorical variables were selected a priori and intended to facilitate
interpretation of results. Including patient characteristics accounts for possible confounding
of patient case-mix with provider characteristics. We evaluated odds ratios and random
effect standard deviation estimates to understand the relationship between covariates
(independent variables) and overall collaboRATE SDM scores (dependent variable). All
analyses controlled for clustering by medical group by including it as a categorical predictor
but treating its coefficients as random effects. The random effect specification has the
advantage of allowing the effects of any time invariant predictors to be estimated while still
accounting for the clustering of data within medical groups in the determination of standard
errors, p-values and confidence intervals. To evaluate the total effect of categorical
predictors with more than two levels (e.g., the three-level survey mode variable), we used
chi-square tests to simultaneously contrast each of the levels. We tested monotonicity in
ordinal scale variables using Spearman’s rank correlation coefficient.
We conducted a sensitivity analysis exploring the interaction between patient age and
general health status by adding an interaction term to the regression model described above.
As this sensitivity analysis resulted in a statistically non-significant interaction term (p>0.05),
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we used the original regression specification described above in presenting and discussing
our results.
We used Stata 13 software for all statistical analysis. As most missingness on patient
characteristic variables was observed in blocks, missing data on any collaboRATE or
demographic items resulted in listwise exclusion from regression analysis. To account for
multiple comparisons in our large dataset, we adopted a stringent statistical significance
threshold of alpha ≤ 0.01.
Patient and provider characteristics: collaboRATE item-level analysis
Replicating the analysis described above using the same fixed and random effects, we
conducted mixed effects logistic regression analysis with top box scores for each of the three
collaboRATE items as dependent variables and compared odds ratios and confidence
intervals across models. Please see Supplemental Materials for results of item-level analysis.

RESULTS
PARTICIPANT CHARACTERISTICS
We analyzed 31,265 total responses to the PAS, reflecting an overall survey response rate
of 29.5%. Majorities of respondents were between the ages of 45 and 64 (61.7%), attended
at least some college (81.3%), were white (63.5%), and spoke English at home (86.3%).
Table 2 presents full demographic details for survey respondents.
TABLE 2. Demographic profile of survey respondents

Age (n=31,265)
18 to 24
25 to 34
35 to 44
45 to 54
55 to 64
65 to 74
75 or older
General health status (n=31,039)
Excellent
Very good
Good
Fair
Poor
Mental health status (n=31,096)
Excellent
Very good
Good
Fair
Poor

Proportion of
participants

Number of
participants

2.7%
8.8%
12.9%
22.9%
38.9%
11.1%
2.7%

847
2,750
4,041
7,147
12,149
3,477
854

12.7%
33.7%
36.4%
14.6%
2.6%

3,953
10,447
11,311
4,526
802

30.2%
35.0%
24.9%
8.5%
1.4%

9,393
10,888
7,753
2,638
424
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Gender (n=31,211)
Male
Female
Educational attainment (n=30,934)
8th grade or less
Some high school, but did not graduate
High school graduate or GED
Some college or 2-year degree
4-year college graduate
More than 4-year college degree
Race* (n=29,725)
White
Black or African-American
Asian
Native Hawaiian or other Pacific Islander
American Indian or Alaska Native
Other
Hispanic or Latino origin (n=30,478)
Yes, Hispanic or Latino origin
No, not Hispanic or Latino origin
Primary language (n=29,979)
English
Spanish
Some other language
Specialty (n=31,265)
Primary care patient
Secondary care patient

Proportion of
participants

Number of
participants

38.2%
61.8%

11,936
19,275

2.3%
3.0%
13.3%
36.0%
20.8%
24.5%

714
935
4,126
11,142
6,442
7,575

63.5%
6.4%
14.3%
1.6%
1.8%
16%

18,860
1,892
4,258
467
535
4,764

25.6%
74.4%

7,804
22,674

86.3%
7.6%
6.2%

25,867
2,262
1,850

53.2%
46.8%

16,627
14,638

MEDICAL GROUP/SURVEY CHARACTERISTICS AND OVERALL COLLABORATE
SCORES
Among the included medical group and survey characteristics, only mode of survey
response was significantly associated with collaboRATE scores (Χ2=58.0, p<0.001). Online
survey responses had the highest collaboRATE scores, followed by mail and then phone.
Online survey respondents (OR 1.226; 95% CI 1.148-1.310; p<0.001) were 23% more
likely than mail respondents to give a top collaboRATE score, and mail respondents were
10% more likely than phone respondents (OR 0.903; 95% CI 0.845-0.966; p=0.003) to
give a top collaboRATE score. The medical group-level standard deviation was 0.195 (95%
CI 0.160-0.236). Table 3 shows full regression results, and Figure 1 shows collaboRATE
scores across survey administration modes.
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TABLE 3. Mixed effects logistic regression results: Patient, provider characteristics and collaboRATE scores
Odds Ratio (95% CI)
Care setting
Primary
(Reference category)
Specialty
1.021 (0.972-1.074)
Survey administration
Mail
(Reference category)
Phone
0.903 (0.845-0.966)
Web
1.226 (1.148-1.310)
Medical group size
1.000 (1.000-1.001)
Age
18-24
(Reference category)
25-34
1.036 (0.875-1.226)
35-44
1.219 (1.036-1.434)
45-54
1.370 (1.170-1.604)
55-64
1.487 (1.274-1.737)
65-74
1.739 (1.468-2.060)
75+
1.768 (1.420-2.202)
General health status
Excellent
(Reference category)
Very good
0.649 (0.593-0.710)
Good
0.534 (0.486-0.586)
Fair
0.487 (0.436-0.544)
Poor
0.462 (0.385-0.554)
Mental health status
Excellent
(Reference category)
Very good
0.673 (0.631-0.719)
Good
0.558 (0.518-0.602)
Fair
0.538 (0.484-0.598)
Poor
0.444 (0.356-0.555)
Gender
Male
(Reference category)
Female
1.151 (1.093-1.213)
Educational attainment
8th grade or less
(Reference category)
Some high school
0.972 (0.769-1.230)
High school graduate or GED
0.986 (0.805-1.207)
Some college or 2-year degree
0.860 (0.704-1.050)
4-year college graduate
0.638 (0.520-0.783)
More than 4-year college degree
0.613 (0.500-0.752)
Race
White
1.022 (0.894-1.170)
Black or African-American
1.203 (1.029-1.410)
Asian
0.783 (0.677-0.906)
Native Hawaiian or other Pacific Islander
1.178 (0.943-1.471)
American Indian or Alaska Native
0.934 (0.773-1.128)
Other
0.999 (0.866-1.152)
Hispanic/Latino origin
Hispanic or Latino
(Reference category)
Not Hispanic or Latino
0.936 (0.864-1.014)
Primary language
English
(Reference category)
Spanish
0.774 (0.683-0.876)
Some other language
0.806 (0.718-0.905)
Medical group: Standard deviation estimate (95% CI)
0.195 (0.160-0.236)
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FIGURE 1. CollaboRATE scores by mode of survey response
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PATIENT CHARACTERISTICS AND OVERALL COLLABORATE SCORES
CollaboRATE scores significantly increased with patient age (Χ2=137.6, p<0.001).
Compared to a reference group of 18 to 24-year-olds, 45 to 54-year-olds were 37% more
likely to give top collaboRATE scores (OR 1.370; 95% CI 1.170-1.604; p<0.001), 55 to 64year-olds were 49% more likely to give top collaboRATE scores (OR 1.487; 95% CI 1.2741.737; p<0.001), 65 to 74-year-olds were 74% more likely to give top collaboRATE scores
(OR 1.739; 95% CI 1.468-2.060; p<0.001), and patients ages 75 and older were 77% more
likely to give top collaboRATE scores (OR 1.768; 95% CI 1.420-2.202; p<0.001). Figure
2 portrays collaboRATE scores by patient age group.

collaboRATE top-box score

FIGURE 2. CollaboRATE scores by patient age
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Health status was also significantly related to collaboRATE scores, with poorer general
health associated with poorer collaboRATE ratings (Χ2=572.1, p<0.001). Compared to
patients reporting excellent general health, patients reporting very good (OR 0.649; 95%
CI 0.593-0.710; p<0.001), good (OR 0.534; 95% CI 0.486-0.586; p<0.001), fair (OR
0.487; 95% CI 0.436-0.544; p<0.001), and poor (OR 0.462; 95% CI 0.385-0.554; p<0.001)
general health were all much less likely to give top collaboRATE scores. Similarly, poorer
mental health was significantly associated with poorer collaboRATE ratings, with an overall
difference in collaboRATE scores across the mental health categories (Χ2=760.1, p<0.001).
Patients reporting very good (OR 0.673; 95% CI 0.631-0.719; p<0.001), good (OR 0.558;
95% CI 0.518-0.602; p<0.001), fair (OR 0.538; 95% CI 0.484-0.598; p<0.001), and poor
(OR 0.444; 95% CI 0.356-0.555; p<0.001) mental health were much less likely than
patients reporting excellent mental health to give collaboRATE top scores. Figures 3a and
3b show collaboRATE scores by patients’ general and mental health status, respectively.
FIGURE 3A. CollaboRATE scores by patient’s general health status
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FIGURE 3B. CollaboRATE scores by patient’s mental health status
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Gender, educational attainment, race, and primary language were also significantly
associated with collaboRATE scores. Women were 15% more likely than men to give
collaboRATE top scores (highest possible responses) (OR 1.151; 95% CI 1.093-1.213;
p<0.001). Compared to patients with eighth grade educational attainment or less, four-year
college graduates were 36% less likely to give top collaboRATE scores (OR 0.638; 95% CI
0.520-0.783; p<0.001) and patients with more than a four-year college degree were 39%
less likely to give top collaboRATE scores (OR 0.613; 95% CI 0.500-0.752; p<0.001).
However, we observed only a very small overall negative correlation between education
and collaboRATE score (ρ=-0.04, p<0.001). Across racial groups, only responses from
Asian patients had statistically significant associations with collaboRATE scores when
compared to responses from all non-Asian patients (including those of white, black/AfricanAmerican, Native Hawaiian or other Pacific Islander, American Indian/Alaska Native, or
other race). Asian survey respondents were 22% less likely than non-Asian respondents to
give a top collaboRATE score (OR 0.783; 95% CI 0.677-0.906; p=0.001). Finally,
compared to patients who speak English at home, patients who speak Spanish (OR 0.774;
95% CI 0.683-0.876; p<0.001) or some other language (OR 0.806; 95% CI 0.718-0.905;
p<0.001) at home were both less likely to give collaboRATE top scores. Figures 4a and 4b
show unadjusted and adjusted collaboRATE scores, respectively, across patient
characteristics.
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FIGURE 4A. Unadjusted collaboRATE scores by patient characteristics
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FIGURE 4B. Adjusted collaboRATE scores by patient characteristics
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DISCUSSION
KEY FINDINGS
Even while controlling for patient and survey characteristics, we observed moderate
variation at the provider group level as evidenced by the random effect standard deviation
of 0.195. This standard deviation approximately equates to a 95% confidence interval for
the probability of obtaining a top collaboRATE score around a base probability of 0.56
(0.46, 0.65). Thus, when everything but the provider is fixed, the difference in the
probability of a top-box score being obtained for the provider at the 97.5th percentile and
the provider at the 2.5th percentile is approximately 0.19. This sizeable effect implies that
there is substantial heterogeneity between providers in the likelihood of receiving a top-box
score that is not explained by observed factors.
In analysis adjusting for available provider-level characteristics, several patient
characteristics were associated with top collaboRATE scores (highest possible SDM scores)
including age, health status, gender, race, and language spoken at home. Younger patients
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gave lower collaboRATE scores than their older counterparts. Patients reporting excellent
general and mental health gave higher scores than those in poorer health. On average, men
gave lower collaboRATE scores than women. Patients reporting Asian race and patients
speaking a language other than English at home were more likely than others to give low
collaboRATE scores. In addition, mode of survey response was associated with
collaboRATE scores. While telephone survey responses tended to yield lower scores than
those returned via postal mail, internet-based responses had more favorable scores than
mailed responses.
STRENGTHS AND LIMITATIONS
This study has several strengths, including its use of a large dataset with SDM ratings from
diverse patient populations across California. As a routinely-administered survey used for
performance measurement purposes, the Patient Assessment Survey provides a unique look
at routine and large-scale measurement of SDM. However, detailed information on
clinicians and provider organizations was unavailable in this deidentified public dataset;
analysis of medical group characteristics was therefore very limited in this study. Our use of
the number of survey responses as a proxy for medical group size assumes proportional
sampling which may not have always been operationalized. Additionally, we lack
observational data on SDM performance for the sample of clinical encounters rated in this
study. We were therefore unable to strictly delineate differences in SDM behaviors across
patient characteristics from other potential survey response biases. Finally, the fully
California-based patient sample and 30% survey response rate may limit the
generalizability of this study’s findings.
RESULTS IN CONTEXT
Our findings contribute additional insight into the role of patient and provider
characteristics in SDM measurement among a large patient sample in a routine survey
setting. This study finds evidence confirming existing literature with regard to less SDM
reported by patients in poorer health.12,13 Interestingly, this relationship between poorer
health and poorer collaboRATE scores was statistically significant despite controlling for
patient age, where we saw older patients provide higher collaboRATE scores than their
younger counterparts. While these findings initially appear to be in conflict, they may result
from a cohort effect on patient age paired with an experiential effect related to health status.
In a qualitative study of primarily older patients (average age of 65), Frosch and colleagues
found that participants felt “compelled to...defer to physicians during clinical
consultations,” possibly accounting for the less-critical SDM ratings we observed among
older patients in the current study.26 Additionally, poorer SDM and clinical communication
among patients in poorer health is intuitive in that complex health needs can require more
attention to decision-making and communication processes.
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Our findings also support prior work demonstrating an association between limited English
proficiency and poorer SDM.8-9,14,18 While we do not have data specific to English
proficiency in this study, we found that patients who speak a language other than English
at home reported experiencing poorer SDM than those who speak English at home.
To our knowledge, this is the first US study to report a significant association between
patient-reported SDM and Asian patient race as we observed lower collaboRATE scores
among patients identifying as Asian. Further research exploring normative expectations of
SDM27 among Asian-American patients and clinicians would be helpful in better
understanding this observed disparity in collaboRATE scores.
In contrast to other studies of SDM and clinical communication focused on patients’ racial
identities,15,10 we did not find a significant difference in collaboRATE SDM scores reported
by black or African-American patients compared to scores from those who are not black or
African-American despite a sufficiently large sample to detect such differences.28 However,
while Cooper-Patrick and colleagues found that African-American patients rated their visits
as “significantly less participatory than whites,” they also identified more participation
among patients with race-concordant clinical relationships than among those whose race
was different than that of their clinician.10 While we lack detailed clinician-level data among
this sample, race-concordance is one possible explanation for our lack of significant findings
that merits further investigation. Further mixed methods research into SDM experience
across patient and provider racial identities may help to elucidate these relationships.
Additionally, despite existing evidence for better SDM experience among patients with
higher educational attainment,13,15,21 our findings depart from that prior literature as they
suggest that patients with four-year college degrees were least likely to give top
collaboRATE scores.
Case mix adjustment is common in healthcare quality measurement and “uses statistical
models to predict what each [provider’s] ratings would have been for a standard patient or
population, thereby removing from comparisons the predictable effects of differences in
patient characteristics that are consistent across [providers].”29 This adjustment can be
useful in provider performance profiling and pay-for-performance systems. Indeed,
Paddison et al. suggest that case-mix adjustment for performance assessment often has a
minimal impact on most provider scores, but “may meaningfully improve measurement of
performance for practices with less typical patient populations, discouraging practices from
‘cream-skimming’ by avoiding enrolling patients who could be seen as ‘hard to treat’.”30
Incentivizing ‘cream-skimming’ behavior through lack of case-mix adjustment for provider
performance measurement threatens to exacerbate the disparities that performance
measurement seeks to highlight and ameliorate. Based on our analysis, for provider
performance profiling use cases we recommend adjusting collaboRATE scores by mode of
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survey administration as well as patient age, health status, gender, race, and language
spoken at home.
However, unlike quality metrics based on biomarkers or patient-reported symptoms, SDM
is a process that can be highly influenced by, and even dependent on, patient characteristics.
Because SDM is defined by the clinician-patient interaction, it is unavoidably influenced by
patients’ personal characteristics and dependent on clinicians’ skill in navigating healthcare
conversations regardless of those characteristics. In fact, the possibility of ‘cream-skimming’
implies that patient-reported estimates of SDM may hide even further inequities in the
quality of SDM across patient groups.30 For this reason, we believe that many measurement
use cases, such as quality improvement initiatives, do not require case mix adjustment. In
these situations where case mix adjustment is not required, we suggest highlighting observed
disparities and quantifying potential unobserved disparities in SDM across diverse patient
populations to improve attention to inequities in patient experience that can have
substantial downstream effects on patient outcomes. Further research evaluating the role of
SDM in improving health disparities is therefore advised.
CONCLUSION
We found significant associations between collaboRATE scores and mode of survey
administration, patient age, health status, female gender, Asian race, and language spoken
at home. These observed relationships can be used for case-mix adjustment if indicated.
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SUPPLEMENTAL MATERIALS
PATIENT CHARACTERISTICS AND COLLABORATE ITEM-LEVEL ANALYSIS
Similarly to overall collaboRATE scores and as shown in Supplemental Materials Table 1,
responses to each of the three individual collaboRATE items were associated with patient
characteristics including age, general and mental health status, gender, Asian race, and
primary language. Further, college-educated respondents, whose overall collaboRATE
ratings were much lower than those of patients with lower educational attainment, were less
critical in their responses to item 3 which measured the clinician’s effort to include what
matters most to the patient in choosing what to do next. While four-year college graduates
were 37% less likely than those with eighth grade educational attainment or less to provide
a top score on item 1 (OR 0.631; 95% CI 0.510-0.779; p<0.001) and 38% less likely than
those in the eighth grade or less reference category to provide a top score on item 2 (OR
0.617; 95% CI 0.498-0.765; p<0.001), they were only 29% less likely to give a top score on
item 3 (OR 0.709; 95% CI 0.575-0.874; p=0.001). Similarly, patients with educational
attainment exceeding a four-year college degree were 40% less likely than those with eighth
grade educational attainment to give a top score on item 1 (OR 0.602; 95% CI 0.487-0.744;
p<0.001) and 42% less likely for item 2 (OR 0.584; 95% CI 0.472-0.724; p<0.001); this
group was only 31% less likely than the reference group to give a top score on item 3 (OR
0.693; 95% CI 0.563-0.854; p=0.001).
TABLE SM1. Regression analysis: Patient characteristics and item-level collaboRATE results
Item 1: “Help you
understand”
Odds Ratio (95% CI)

Item 2: “Listen to
what matters most”
Odds Ratio (95% CI)

Item 3: “Include what
matters most”
Odds Ratio (95% CI)

Primary

(Reference category)

(Reference category)

(Reference category)

Specialty

1.030
(0.978-1.084)

0.971
(0.921-1.023)

1.042
(0.989-1.097)

(Reference category)

(Reference category)

(Reference category)

Phone

0.898
(0.838-0.962)

0.985
(0.918-1.056)

0.997
(0.930-1.068)

Web

1.200
(1.120-1.285)

1.145
(1.068-1.226)

1.181
(1.103-1.265)

Care setting

Survey administration
Mail
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Item 1: “Help you
understand”
Odds Ratio (95% CI)

Item 2: “Listen to
what matters most”
Odds Ratio (95% CI)

Item 3: “Include what
matters most”
Odds Ratio (95% CI)

1.000
(1.000-1.001)

1.000
(1.000-1.001)

1.001
(1.000-1.001)

18-24

(Reference category)

(Reference category)

(Reference category)

25-34

1.022
(0.860-1.213)

1.037
(0.871-1.234)

0.987
(0.830-1.174)

35-44

1.230
(1.042-1.453)

1.192
(1.007-1.411)

1.191
(1.007-1.174)

45-54

1.400
(1.192-1.644)

1.374
(1.167-1.618)

1.303
(1.108-1.532)

55-64

1.583
(1.351-1.855)

1.509
(1.285-1.773)

1.445
(1.232-1.695)

65-74

1.837
(1.544-2.186)

1.716
(1.438-2.046)

1.721
(1.445-2.051)

75+

1.893
(1.508-2.378)

1.801
(1.430-2.268)

1.789
(1.424-2.247)

Excellent

(Reference category)

(Reference category)

(Reference category)

Very good

0.648
(0.589-0.714)

0.623
(0.564-0.688)

0.590
(0.536-0.651)

Good

0.516
(0.467-0.570)

0.491
(0.444-0.544)

0.474
(0.428-0.524)

Fair

0.463
(0.413-0.520)

0.439
(0.390-0.494)

0.420
(0.374-0.472)

Poor

0.444
(0.369-0.536)

Medical group size

Age

General health status

0.416
(0.344-0.502)

0.412
(0.342-0.496)
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Item 1: “Help you
understand”
Odds Ratio (95% CI)

Item 2: “Listen to
what matters most”
Odds Ratio (95% CI)

Item 3: “Include what
matters most”
Odds Ratio (95% CI)

Excellent

(Reference category)

(Reference category)

(Reference category)

Very good

0.664
(0.620-0.711)

0.685
(0.639-0.734)

0.694
(0.648-0.743)

Good

0.554
(0.512-0.598)

0.571
(0.528-0.617)

0.585
(0.541-0.632)

Fair

0.569
(0.511-0.635)

0.582
(0.522-0.650)

0.595
(0.534-0.663)

Poor

0.421
(0.337-0.526)

0.478
(0.382-0.598)

0.460
(0.368-0.574)

(Reference category)

(Reference category)

(Reference category)

1.169
(1.108-1.234)

1.188
(1.125-1.254)

1.151
(1.091-1.214)

8th grade or less

(Reference category)

(Reference category)

(Reference category)

Some high school

0.957
(0.750-1.221)

0.926
(0.723-1.186)

1.057
(0.830-1.346)

High school graduate or
GED

0.981
(0.795-1.211)

0.962
(0.777-1.190)

1.040
(0.845-1.280)

Some college or 2-year
degree

0.834
(0.678-1.026)

0.809
(0.656-0.998)

0.944
(0.770-1.159)

4-year college graduate

0.631
(0.510-0.779)

0.617
(0.498-0.765)

0.709
(0.575-0.874)

More than 4-year college
degree

0.602
(0.487-0.744)

0.584
(0.472-0.724)

0.693
(0.563-0.854)

Mental health status

Gender
Male
Female
Educational attainment
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Item 1: “Help you
understand”
Odds Ratio (95% CI)

Item 2: “Listen to
what matters most”
Odds Ratio (95% CI)

Item 3: “Include what
matters most”
Odds Ratio (95% CI)

White

1.031
(0.896-1.185)

1.099
(0.953-1.268)

1.075
(0.935-1.237)

Black

1.270
(1.077-1.496)

1.374
(1.162-1.625)

1.264
(1.073-1.490)

Asian

0.781
(0.672-0.908)

0.838
(0.719-0.977)

0.806
(0.693-0.938)

Native Hawaiian or other
Pacific Islander

1.101
(0.876-1.384)

1.188
(0.940-1.502)

1.262
(1.000-1.592)

American Indian or Alaska
Native

1.038
(0.852-1.265)

0.955
(0.784-1.164)

0.966
(0.794-1.174)

Other

1.033
(0.891-1.198)

1.097
(0.943-1.276)

1.039
(0.896-1.205)

(Reference category)

(Reference category)

(Reference category)

0.946
(0.870-1.028)

0.937
(0.861-1.020)

0.937
(0.862-1.018)

English

(Reference category)

(Reference category)

(Reference category)

Spanish

0.818
(0.720-0.929)

0.783
(0.688-0.891)

0.809
(0.713-0.920)

Some other language

0.794
(0.706-0.893)

0.824
(0.732-0.928)

0.825
(0.734-0.928)

Medical group:
Variance estimate (95%
CI)

0.041
(0.028-0.060)

0.044
(0.030-0.064)

0.038
(0.026-0.057)

Race

Hispanic/Latino origin
Hispanic or Latino

Not Hispanic or Latino
Primary language

We conclude that patient demographic characteristics associated with collaboRATE
responses were largely similar across the three items and overall scores, though item 3
diverged from the other items in its moderation of the trend for college-educated patients
to provide much lower ratings than their peers with lower educational attainment

CHAPTER 6
Measuring patient-reported shared decision-making to
promote performance transparency and value-based payment:
assessment of collaboRATE’s group-level reliability

RC Forcino, M Thygeson, AJ O’Malley, MJ Meinders, GP Westert, G Elwyn.
Journal of Patient Experience 2019. DOI: 10.1177/2374373519884835.
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ABSTRACT
Shared decision-making (SDM) between clinicians and patients is a key component of
patient experience, but measurement efforts have been hampered by a lack of valid and
reliable measures that are feasible for routine use. In this study, we aim to investigate
collaboRATE’s reliability, calculate required sample sizes for reliable measurement, and
compare CAHPS patient experience survey items to collaboRATE.
CollaboRATE provider group-level reliability reached acceptable reliability at 190 patient
reports, while the CAHPS SDM measure demonstrated similar reliability at a sample size
of 124. The CAHPS communication measure reached acceptable reliability with 55 patient
reports. Strong correlation was observed between collaboRATE and CAHPS
communication measures (r=0.83).
As a reliable measure of SDM, collaboRATE may be useful for both building payment
models that support shared clinical decision-making and encouraging data transparency
with regard to provider group performance.
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BACKGROUND
Given increasing reliance on patient experience measures in United States performancebased compensation systems, as well as evolving public expectations with regard to patientcentered health care, a focus on patient experience is critical.1 Patient experience
measurement has been described as “reports from patients on what they did or did not
experience in their interactions with providers and the health care system.”2 In addition to
the importance of positive patient experience per se, there is increasing evidence of positive
correlations between experience, patient safety and clinical outcomes.3 Improving the
measurement and transparency of patients’ experience could contribute widely to
improvement in the quality of healthcare delivery.
As a key component of patient experience, shared decision-making (SDM) between
clinicians and patients has garnered increased attention in recent years, having been
promoted in the US Patient Protection and Affordable Care Act4,5 and championed as “the
pinnacle of patient-centered care.”6 However, the ability to assess patients’ experience of
SDM has been hampered by a lack of measures that have proven psychometric properties
such as validity, responsiveness and, critical for provider group performance assessment,
reliability, while at the same time are practical enough for use in routine clinical settings.
This measurement gap also hinders SDM performance improvement.
To help meet this need, Elwyn and colleagues developed collaboRATE, a three-item
patient-reported measure of SDM process that applies to any healthcare decision, has
strong face validity among its target population, and is possible to complete in less than 30
seconds.7 Preliminary psychometric testing of collaboRATE in a simulated, online sample
has established its concurrent validity with existing research-oriented patient-reported
measures of SDM such as the SDM-Q-9 questionnaire.8,9 A feasibility study in three United
States primary care practices has demonstrated its practicable use in routine ambulatory
healthcare service.10
Another approach to SDM measurement was undertaken by the US Agency for Healthcare
Research and Quality as a supplement to the widespread Consumer Assessment of
Healthcare Providers and Systems (CAHPS) Clinician and Group Survey (CG-CAHPS
version 3.0). The CAHPS survey is used by providers and payers of US healthcare services
to “evaluate and compare health care providers and to improve the quality of health care
services.”11 The CAHPS supplemental SDM section focuses on medication-related
decisions - discussing reasons to take medication, discussing reasons not to take medication,
and discussing which medication is best. The CAHPS communication items evaluate
clinician performance in explaining things in a way that is easy to understand, listening
carefully, showing respect, and spending enough time with the patient.

94 | Chapter 6

While CAHPS scores have been evaluated in various healthcare settings, no prior studies
have compared CAHPS communication and SDM measures to collaboRATE on key
elements of provider group performance measurement. In the current study, we therefore
aim to: 1) report on provider group performance on collaboRATE administered in a
CAHPS-like survey; 2) compare required sample sizes for reliable provider group
performance profiling using collaboRATE to those required for CAHPS patient experience
survey items relating to clinician communication and shared decision-making; and 3)
evaluate collaboRATE’s concurrent validity with CAHPS clinician communication and
SDM composite scores.

METHODS
DATA SOURCES
We conducted secondary analysis of the full cross-sectional 2017 California Patient
Assessment Survey dataset. The Patient Assessment Survey is administered annually by the
Pacific Business Group on Health to adult patients of 153 California provider groups taking
commercial capitation risk, and results are incorporated into California’s pay-forperformance program. Participating provider groups are geographically diverse practices
representing all of California’s major metropolitan regions as well as rural areas within the
state. Each provider group includes both primary and specialty care clinicians.
Our use of the de-identified 2017 Patient Assessment Survey dataset was approved by the
Pacific Business Group on Health. This project was considered exempt from further review
by Dartmouth College’s Committee for the Protection of Human Subjects (study #31002).
Participants
Patient Assessment Survey participants include privately insured adult (ages 18 and older)
patients who received ambulatory healthcare services at one of the 153 participating
California provider groups between January and October 2016. The Patient Assessment
Survey’s standard sampling procedure excludes patients younger than age 18, uninsured
patients, and patients with public or other non-commercial health insurance. Therefore,
our secondary analysis of the Patient Assessment Survey dataset also excludes these
populations.
Questionnaire administration
In accordance with the standard Patient Assessment Survey administration procedure, a
random sample of eligible patients were invited to complete the survey. The recruitment
protocol included a series of survey administration modes, beginning with email invitations
and progressing to mail then attempting telephone administration for prior nonrespondents. All questionnaires were administered between December 2016 and March
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2017. Questionnaires were available in English, Spanish, Chinese, Korean, and Vietnamese
languages.
Measures
The 2017 Patient Assessment Survey consisted of 35 total items derived from: 1) the
CAHPS Clinician & Group version 3.0 survey and supplement12 and 2) the collaboRATE
measure.7 This study focused on ten items related to clinician communication and SDM,
listed in Table 1.
TABLE 1. Shared Decision-Making and Communication Survey Items
collaboRATE Items

CAHPS Shared Decision-Making
Items

CAHPS Communication
Items

How much effort did this doctor
make to help you understand your
health issues?

Did you and this doctor talk about the
reasons you might want to take
medicine?

How often did this doctor
explain things in a way that
was easy to understand?

How much effort did this doctor
make to listen to the things that
matter most to you about your health
issues?

Did you and this doctor talk about the
reasons you might not want to take
medicine?

How often did this doctor
listen carefully to you?

How much effort did this doctor
make to include what matters most to
you in choosing what to do next?

When you and this doctor talked about
starting or stopping a prescription
medicine, did this doctor ask what you
thought was best for you?

How often did this doctor
show respect for what you had
to say?

--

--

How often did this doctor
spend enough time with you?

CAHPS SDM item responses were given on a Yes/No response scale, while CAHPS
communication items were rated on a Never/Sometimes/Usually/Always response scale.
CollaboRATE items were rated on an ordinal scale from 0, labeled ‘Worst care possible’,
to 10, labeled ‘Best care possible’.
STATISTICAL ANALYSIS
In all analyses, survey responses with missing data on the outcome measure of interest were
excluded from analysis. Due to our interest in evaluating reliability under a worst case
scenario that emphasizes the relation of missing data to reliability, we did not use multiple
imputation. Data were unweighted and physician group scores were case-mix adjusted by
patient age, education, general and mental health status, race/ethnicity, mode and
language of survey administration, and provider specialty. Analysis was conducted using
Stata 13 statistical software.
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Scoring methods
For each of the three measures (collaboRATE, CAHPS communication, and CAHPS
SDM), item scores were calculated by provider group as the proportion of all responses in
which a top score (i.e. ‘10’ for collaboRATE items, ‘Always’ for CAHPS communication
items, and ‘Yes’ for CAHPS shared decision-making items) was given. Overall top box
scores represent the proportion of responses in which top scores were given on all items in
the measure. Composite scores were calculated as the mean of the measure’s item scores.
We scored each measure according to its customary approach: previously-validated top box
scoring was adopted for collaboRATE,9 while CAHPS mean scoring was used for CAHPS
communication and SDM composites. Ceiling effects, where responses tend toward the
upper extreme of a measurement scale, are common among patient-reported experience
measures such as collaboRATE. To mitigate these ceiling effects, and in accordance with
the standard scoring procedures for each included measure, we followed the precedent
specified by Barr et al.9 and adopted top-box scoring in which the highest possible score of
10 constituted the top box.
Provider group-level reliability analysis
Score reliability is a statistical measure of “how well one can confidently distinguish the
performance of one physician [or provider group] from another.”13 The reliability of
provider group performance scores depends on two things: “1) a sufficient number of
patients eligible for a given quality measure [(e.g. SDM) per provider group] and 2)
performance variation across [provider groups] on that quality measure.”14 To evaluate
provider group-level score reliability, we adopted the approach used by Scholle and detailed
by Adams.13,14 For each measure (CAHPS communication, CAHPS SDM, and
collaboRATE), we estimated a mixed effects logistic regression model and the ICC implied
by the model. We then calculated provider group-level score reliability using the procedure
specified by Adams13 and the formula detailed by Snijders and Bosker,15 reproduced in
Table 2, where ρ is the case-mix adjusted ICC and n is the provider group-level sample
#$

#$

size. This expression is derived from the definitions 𝜌 = #$ %&$ and 𝑟𝑒𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦 = #$ %&$ /0 ,
where 𝜏 3 denotes the between provider group variance and 𝜎 3 is the within provider group
(between patient) variance, showing that reliability equals ICC when 𝑛 = 1 and otherwise
exceeds the ICC.
TABLE 2. Snijders & Bosker reliability formula
𝑟𝑒𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦 =

𝑛 ∗ 𝜌
1 + (𝑛 − 1)𝜌

We report intracluster correlation coefficients (ICCs) and median reliability estimates for
each measure and across all provider groups.14 As reliability depends heavily on sample
sizes, we also report response rates for each measure. Finally, we conducted a sensitivity
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analysis to determine the impact of patient case mix adjustment on provider group-level
score reliability.
A minimum threshold for acceptable score reliability for performance profiling at the
provider group level has been established at 0.70.13,14 We therefore present the minimum
number of patient reports required at the provider group level to reach the minimum 0.70
reliability threshold for each included measure.
Concurrent validity analysis
To examine concurrent validity between CAHPS communication, CAHPS SDM, and
collaboRATE measures, we conducted Pearson correlation analysis comparing provider
group-level scores by individual item as well as by composite and top box score.
LIMITATIONS
Our study design had several limitations. First, per Patient Assessment Survey standard
procedures, questionnaires were administered to patients more than two months following
their clinic visits, presenting the possibility of recall bias. Further, the ten survey items
analyzed in this study were among 28 total items contained within the 2017 Patient
Assessment Survey; the impact of those additional 18 items on possible selection and
response biases is unknown. Finally, we have access to demographic data only for
respondents to the Patient Assessment Survey; we do not have access to detailed data on
their respective healthcare providers or provider groups. We are therefore unable to further
contextualize our results based on these individual provider and group characteristics.

RESULTS
A demographic profile of patient respondents from 153 participating provider groups is
available in Appendix 1.
COLLABORATE AND CAHPS SCORES
The 2017 Patient Assessment Survey included 31,265 patient responses across 153
California provider groups. CollaboRATE scores varied by provider group, with top box
scores ranging from 36.7% to 74.8%. The overall mean collaboRATE score was 59.4%.
Figure 1 displays the distribution of collaboRATE scores by provider group. CAHPS
communication composite scores ranged from 60.4% to 91.8% across provider groups, and
CAHPS SDM composite scores ranged from 74.2% to 94.6%. Group-level scores for each
CAHPS communication and SDM composite and individual item are listed in Table 3.
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FIGURE 1. Case mix adjusted collaboRATE top box scores by provider group (n=153 groups)

Provider group-level collaboRATE top box scores
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TABLE 3. CAHPS Communication and shared decision-making provider group scores
Measure/Item
Communication composite

Score range across provider groups
65.2% - 91.4%

CAHPS ‘explain’

66.3% -92.1%

CAHPS ‘listen’

64.9% - 97.1%

CAHPS ‘respect’

70.3% - 94.9%

CAHPS ‘time’

57.9% - 88.8%

Shared decision-making composite

74.2% - 94.7%

CAHPS ‘start medication’

88.0% - 99.2%

CAHPS ‘stop medication’

60.5% - 91.7%

CAHPS ‘best medication’

69.3% - 93.7%

PROVIDER GROUP-LEVEL SCORE RELIABILITY
Based on case mix adjusted scores, collaboRATE provider group-level reliabilities had a
median value of 0.71 (at n=204; reliability range: 0.28-0.93 with n ranging 31 to 1133),
while the median CAHPS SDM group-level reliability (at n=105) was 0.67 (range: 0.230.92 with n ranging 16-614). Group-level reliability of CAHPS communication items had
a median value of 0.90 (range: 0.57-0.98 with n ranging 31 to 1127). Reliability results are
summarized in Table 4.
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TABLE 4. Provider group-level reliability
Measure

Median
sample
size (n)

ICC
(ρ)

Median
reliability

Reliability range
(n=153 provider groups)

collaboRATE

204

0.01

0.71

0.28 - 0.93

CAHPS shared decision-making

105

0.02

0.67

0.23 - 0.92

CAHPS communication

204

0.04

0.90

0.57 - 0.98

collaboRATE

204

0.01

0.74

0.30 - 0.94

CAHPS shared decision-making

105

0.03

0.79

0.36 - 0.96

CAHPS communication

204

0.05

0.91

0.61 - 0.98

Adjusted scores

Unadjusted scores

Given its ICC of 0.01, collaboRATE reaches 0.70 reliability with 190 patient reports. The
CAHPS communication composite, with an ICC of 0.04, reaches 0.70 reliability with 55
patient reports and the CAHPS SDM composite, with an ICC of 0.02, reaches 0.70
reliability with 124 patient reports.
CollaboRATE had a 100% response rate among the 31,265 total patient respondents, while
the CAHPS communication composite was answered by 99.6% of respondents (n=31,129)
and the CAHPS SDM composite was answered by 52.6% of respondents (n=16,460).
In sensitivity analysis of scores unadjusted for patient case mix, the CAHPS communication
and SDM group-level composite scores shifted an average of 11.5% and 16.1% respectively
following case mix adjustment; collaboRATE scores remained consistent with, on average,
only a 0.2% change in group-level scores. CAHPS communication group-level scores had
a range of 65.2%-91.4% (mean=82.7%) after case mix adjustment, compared to a range of
44.1%-85.4% (mean=83.2%) pre-adjustment. Similarly, CAHPS SDM scores ranged
74.2%-94.7% (mean=86.4%) after case mix adjustment and 50%-87.7% (mean=87.0%)
pre-adjustment. CollaboRATE scores ranged 36.7%-74.8% (mean=59.4%) after case mix
adjustment and 36.5%-75.0% (mean=60.0%) pre-adjustment, suggesting little change in
the inter-group variance after case mix adjustment of collaboRATE scores.

FIGURE 2. CollaboRATE correlations with CAHPS communication and shared decision-making measures
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CONCURRENT VALIDITY
At the measure level, the strongest association was observed between collaboRATE and the
CAHPS communication composite (r=0.83). Correlations were moderate between the
CAHPS SDM composite and collaboRATE (r=0.52) and the CAHPS SDM and
communication composites (r=0.61). Figure 2 shows correlations between collaboRATE
and CAHPS at both composite and item levels.
Between individual items, strong associations were observed among the collaboRATE items
themselves; this correlation was especially pronounced between the collaboRATE ‘listen’
and ‘help you understand’ items (r=0.94). The collaboRATE ‘listen’ item was also highly
correlated with the CAHPS ‘spend time’ (r=0.83), ‘listen’ (r=0.82), and ‘respect’ (r=0.81)
items. The three CAHPS SDM items had low-to-moderate correlations with the three
collaboRATE items (range: r=0.22-0.53).

DISCUSSION
KEY FINDINGS
While collaboRATE shows a range of scores across the 153 provider groups represented in
this sample, ICCs for all three included measures were low, meaning that relatively large
sample sizes are needed to reach adequate levels of reliability for performance profiling
applications. CollaboRATE demonstrates adequate reliability for performance profiling13
with a minimum of 190 patient responses per provider group, the CAHPS communication
composite reaches adequate reliability with a minimum of 55 patient responses per provider
group, and the CAHPS SDM composite reaches adequate reliability with a minimum of
124 patient responses per provider group.
Correlation analysis demonstrates limited association between the collaboRATE measure
and the CAHPS SDM composite, indicating a lack of concurrent validity between these
two measures of SDM. Correlations are substantially higher between collaboRATE and
CAHPS communication measures. Item-level analysis showed that CAHPS
communication items are highly associated with collaboRATE items – an intuitive
relationship between a measure of SDM and a measure of closely-related communication
practices including explaining, listening, showing respect, and spending enough time. It is
possible that a provider’s engagement in shared decision-making may in fact result in higher
communication ratings. Despite this high correlation between CAHPS communication and
collaboRATE measures, there is insufficient evidence to conclude that the CAHPS
communication composite adequately captures SDM performance. Instead, a lack of face
validity caused by exclusion of a key element of SDM, namely including patients’
preferences in treatment planning or other next steps, calls into question the validity of the
CAHPS communication composite as a proxy for SDM performance.7,16

102 | Chapter 6

As the CAHPS SDM measure specific to medication decision-making is relevant to only
the fraction of clinical encounters in which patients and providers make explicit decisions
about starting or stopping a medication (no more than 52.6% of respondents in this sample),
sample sizes for the CAHPS shared decision-making measure are consistently low; these
smaller sample sizes (median n=105 across 153 provider groups compared to median
n=204 for collaboRATE and CAHPS communication measures) hinder the measure’s
reliability. In this case, the ability of the measure to detect true differences between provider
groups is compromised — even when there is just as much true variation. This issue of
limited relevance to a variety of clinical encounters highlights the need for a generic and
broadly applicable measure of shared decision-making such as collaboRATE to be collected
on a routine basis. Further, as the third collaboRATE item (‘include’) captures the definitive
element of shared decision-making,7,16,17 the low correlation between the collaboRATE
‘include’ item and CAHPS SDM composite score suggests there is a construct mismatch
inherent to the CAHPS SDM measure. Established concurrent validity between
collaboRATE and SDM-Q-9, a validated research measure of SDM,9 and the lack of
concurrent validity between collaboRATE and the CAHPS SDM composite demonstrated
in this study together indicate that the CAHPS SDM composite lacks construct validity as
a measure of shared decision-making performance. This lack of construct validity, paired
with inadequate reliability for performance measurement at the provider group level,
suggests that the CAHPS SDM composite is an inadequate group-level measure of SDM
performance.
CONTEXT IN EXISTING LITERATURE
While a strict reliability standard of 0.70 ensures fair comparison across provider groups for
national or regional performance management and incentivization purposes, we recognize
that obtaining the required sample sizes to meet this reliability standard may be too
resource-intensive to be attainable in local quality improvement and research projects. For
these local projects, we therefore recommend 20-30 observations per provider group in
analyses designed to assess differences between groups and approximately 50 observations
per provider group for inferential analyses.18
Our findings support Hays’ evaluation of CAHPS measure reliability, which found larger
required sample sizes for the CAHPS SDM composite (n=396) than for the CAHPS
communication composite (n=295).19 However, that study’s use of the Spearman-Brown
reliability formula20 resulted in larger recommended sample sizes than those we report in
the current study (CAHPS communication: n=55; CAHPS SDM: n=124) which used
Adams’ estimation approach.13
We observed consistent mean collaboRATE scores both pre- and post-case mix adjustment,
with a substantial upward post-adjustment shift in group-level scores occurring primarily at
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the low end of the range. This is consistent with prior research finding that “case-mix
adjustment of practice-level scores results in relatively few large adjustments (which were
mainly positive), and many small adjustments (which were more often negative).”21 Patientlevel frequencies show that the majority of respondents self-identify as Asian in the five
provider groups with the lowest unadjusted collaboRATE scores. More research is needed
to explore the patient-level predictors of collaboRATE scores.
Adjusting for case mix is often advocated in healthcare quality measurement.21 It is likely
that shared decision-making scores will vary because of patient characteristics; language
barriers, literacy levels, and other patient socio-demographic factors may limit perceived
(or actual) shared decision-making. Case mix adjustment parses the variance attributable to
provider performance from the variance associated with patient characteristics. Hence, as
case mix adjustment reduces overall variation between measured entities,22 the reliability
measures based on case-mix adjusted scores may represent lower-bound estimates while the
reliability measures calculated using unadjusted scores can be considered upper-bound
estimates.
CONCLUSION
Valid measurement relies on clarity about the constructs being measured, as well as
meaningful interpretation of variation in scores. In this study, we demonstrate that
collaboRATE has adequate reliability for provider group performance profiling with a
minimum sample size of 190 patient reports. With this minimum sample size and given its
fidelity to the core dimensions of SDM, collaboRATE could be considered as a group-level
SDM performance measure. Smaller samples may be useful for quality improvement
initiatives. Further research is needed to evaluate the relationship between patient case mix
and patients’ experience of SDM, and to investigate collaboRATE’s reliability as a measure
of individual clinician performance.
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APPENDIX 1. Demographic profile of patient survey participants (n=31,265)
Percent
n
Age (n=31,265)
18 to 24
2.7%
847
25 to 34
8.8%
2,750
35 to 44
12.9%
4,041
45 to 54
22.9%
7,147
55 to 64
38.9%
12,149
65 to 74
11.1%
3,477
75 or older
2.7%
854
Gender (n=31,211)
Male
38.2%
11,936
Female
61.8%
19,275
Educational attainment (n=30,934)
8th grade or less
2.3%
714
Some high school, but did not graduate
3.0%
935
High school graduate or GED
13.3%
4,126
Some college or 2-year degree
36.0%
11,142
4-year college graduate
20.8%
6,442
More than 4-year college degree
24.5%
7,575
Survey language (n=31,265)
English
95.1%
29,744
Spanish
4.0%
1,237
Chinese
0.3%
99
Vietnamese
0.3%
90
Korean
0.3%
95
Specialty (n=31,265)
Primary care patient
53.2%
16,627
Secondary care patient
46.8%
14,638
Race/ethnicity (n=29,518)
White, English primary language
50.5%
14,892
White, other primary language
0.8%
250
Hispanic, other primary language
3.6%
1,061
Hispanic, English primary language
8.6%
2,542
Asian, English primary language
7.4%
2,179
Asian, other primary language
4.7%
1,387
Native American
0.8%
224
Black
5.8%
1,713
Multiple races/ethnicities
3.0%
889
Other race/ethnicity
14.8%
4,381
General health status (n=31,039)
Excellent
12.7%
3,953
Very good
33.7%
10,447
Good
36.4%
11,311
Fair
14.6%
4,526
Poor
2.6%
802
Mental health status (n=31,096)
Excellent
30.2%
9,393
Very good
35.0%
10,888
Good
24.9%
7,753
Fair
8.5%
2,638
Poor
1.4%
424

CHAPTER 7
General discussion
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Donabedian argued in 1966 that the process and structure of healthcare services should be
considered alongside health outcomes as key components of healthcare quality.1 While
health outcomes are driven not only by the quality of care provided but also by the “power
of medical science to achieve certain results under any given set of conditions,” measuring
processes of care can be considered “more relevant to the question at hand: whether
medicine is properly practiced.”1 In this tradition, more than 50 years following
Donabedian’s introduction of processes into the healthcare quality conversation, this thesis
focuses on measuring and evaluating the process of shared decision-making (SDM) between
patients and their clinicians.
SDM is increasingly emphasized in United States healthcare policy, but it is not yet clearly
prioritized among healthcare providers and systems; among myriad metrics and quality
improvement initiatives, SDM is rarely a focal point. CollaboRATE, a brief patientreported measure of SDM, was developed to help facilitate SDM process improvement.2,3
In addressing the nine research objectives outlined in Table 1, we explored the barriers and
facilitators of patient-reported SDM measurement in practice (research question 1, detailed
in chapters 2 and 3) and provided insight into how collaboRATE is best used for SDM
measurement (research question 2, addressed in chapters 4, 5, and 6). This chapter will
therefore discuss our findings in the context of 1) barriers and facilitators of patient-reported
SDM measurement and 2) collaboRATE measurement best practices.
TABLE 1. Research objectives
1.
2.
3.
4.
5.
6.
7.
8.
9.

To identify and describe instances of routine patient-reported SDM measurement in the United States
(US). (Chapter 2)
To explore barriers and facilitators of routine patient-reported SDM measurement. (Chapter 2
To provide insight on facilitators and challenges to implementing a real‐time patient survey in primary
care clinics. (Chapter 3)
To evaluate collaboRATE scores and response rates across multiple clinical settings with varied patient
populations. (Chapter 3)
To develop and pilot test an accurate and understandable translation of collaboRATE, a three-item
patient-reported measure of SDM, for Spanish-speaking patients in the United States. (Chapter 4)
To evaluate the extent to which patient-level characteristics are associated with patient-rated SDM scores
as measured by collaboRATE. (Chapter 5)
To inform an appropriate case-mix adjustment strategy for patient-reported collaboRATE data.
(Chapter 5)
To report on provider group performance on collaboRATE administered in a CAHPS-like survey.
(Chapter 6)
To compare required sample sizes for reliable provider group performance profiling using collaboRATE
to those required for CAHPS patient experience survey items relating to clinician communication and
SDM. (Chapter 6)
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PRINCIPAL FINDINGS
PART A: BARRIERS AND FACILITATORS OF PATIENT-REPORTED SDM
MEASUREMENT
Routine patient-reported SDM measurement is rare in the United States (US). It is affected
by several barriers and facilitators outlined below.
Facilitators
Program design: When designing an SDM measurement program, availability of brief,
pragmatic patient-reported SDM measures is critical to minimize perceived patient burden.
Adequate technological resources to facilitate electronic data collection, paired with
flexibility in how the measure(s) can be implemented, are key.
Organizational support: Leadership of a clinical champion is important, and even more
powerful when he or she actively seeks the support of other clinical colleagues to form a
provider influence network. Trialing an SDM measurement program in one clinical setting
before expanding to other settings can help demonstrate feasibility and build program
support. Measurement is facilitated where SDM performance improvement is compatible
with core organizational values and resources (e.g., personnel) are available to design and
maintain the SDM measurement program.
Barriers
Competing priorities: The many quality metrics that healthcare organizations track to meet
regulatory and reimbursement requirements divert attention from SDM as a performance
metric. Focus on CAHPS patient experience metrics in particular was found to detract from
the ability of organizations to prioritize SDM performance management.
Work flow integration: Poor interfaces between administrative systems, e.g. electronic health
records, and online or mobile survey technologies hinder patient-reported SDM
measurement. A more streamlined way to link patients’ contact information to technologymediated survey administration modes would facilitate patient-reported measurement of
SDM at a cost feasible to healthcare organizations.
PART B: COLLABORATE MEASUREMENT BEST PRACTICES
This thesis explored several key facets of collaboRATE measurement; findings related to
best practices for collaboRATE measurement are outlined below.
Valid translations into other languages
To promote equitable access and delivery of health care in the US, it is critical that patientfacing materials and services are available in multiple languages. This requirement also
applies to patient-reported measures used to evaluate healthcare services. Valid, culturally-
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sensitive translations are necessary to gather feedback on services from a diverse and
representative patient sample. The five-step TRAPD translation protocol guided an
understandable and acceptable Spanish translation of collaboRATE for use in a New
England primary care clinic with a large Spanish-speaking patient population.
Case-mix adjustment where appropriate
Case-mix adjustment is a common feature of US healthcare quality measurement, intended
to level the playing field among healthcare providers and groups who provide services to
diverse and varied patient populations and are financially incentivized to attain the same
high performance standards. Case-mix adjustment also prevents providers from being
incentivized to cherry-pick or alternatively exclude patient populations based on their
perceived contribution to a provider’s ability to meet performance standards. In use cases
specific to performance management and financial incentivization, case-mix adjustment for
patients’ age, health status, gender, race, language spoken at home, and survey response
mode may be appropriate for collaboRATE data. However, when measurement is intended
for local quality improvement purposes, we recommend highlighting disparities in patients’
SDM experiences to draw attention to potential inequities in the delivery of healthcare
services.
Sample sizes for performance profiling
In an assessment of collaboRATE’s reliability for provider group-level performance
profiling, we found adequate (0.70) reliability with a minimum sample size of 190 patient
reports. For local quality improvement initiatives, smaller sample sizes are likely adequate
as described in prior literature.4

INTERPRETATION OF FINDINGS
BARRIERS AND FACILITATORS OF PATIENT-REPORTED SDM MEASUREMENT
(CHAPTERS 2 AND 3)
Timely measurement of patients’ SDM experiences for performance management purposes
is a relatively new area of inquiry, with few instances of attributable provider-level feedback
loops demonstrated in practice. In chapter 3, we tested five modes of patient-reported SDM
measure administration in primary care settings, finding that electronic administration
modes had higher response rates than paper-based surveys administered in the clinic
environment. This study reinforced prior research findings in which efforts to collect realtime patient experience data immediately following clinic visits faced substantial challenges
in reaching and obtaining feedback from patient populations.5
Flexibility of data collection mode, including electronic options, was also found to facilitate
patient-reported SDM measurement efforts in the sample of organizations profiled in
Chapter 2. Increased and secure interoperability of electronic health records with
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telecommunications infrastructure would further facilitate the administration of patientreported SDM measures in a way that is convenient for patients and with fewer ongoing
demands on health system resources.6 Specific to collaboRATE, its brevity was cited as an
advantage when selecting SDM measures for routine data collection as its administration
was perceived to mount only minimal patient burden. Measurement was also facilitated by
close alignment of SDM and performance improvement with organizational values, with a
general shift in healthcare culture toward patient-centered care in recent years found to be
helpful in initiating routine collection of patient-reported SDM data.
In chapter 2, barriers to patient-reported SDM measurement focused on the institutional
prioritization of other aspects of patient experience ahead of SDM. A primary competing
priority was the CAHPS routine patient experience survey on which healthcare providers
and systems are rated and to which reimbursement is linked; however, CAHPS does not
include a valid and broadly-applicable measure of SDM. These findings specific to SDM
measurement mirror existing literature relating to the implementation of SDM more
broadly. In a recent scoping review, organizational culture, resources, and priorities were
found to be most influential in SDM implementation.7 Further research is needed to clarify
the relationship between SDM practice and downstream health and cost outcomes.
Negotiating the challenges associated with patient-reported SDM measurement is key to
implementing an attributable SDM feedback loop at the provider level — a requirement
for healthcare organizations seeking to build SDM capacity within a learning health system
context.8,9 However, the utility of patient-reported experience measurement has been called
into question. Despite evidence that audit and feedback of performance data can lead to
behavior change among healthcare professionals that improves practice,10 this premise is
under scrutiny.11,12 Instead of improving healthcare processes, it is argued that “nudging”
healthcare providers can feel “patronizing or subtly manipulative” — to be productive,
great care must be taken to design and deliver feedback in a way that is both accessible and
acceptable to an audience of highly-skilled, autonomous clinicians.11,12
Others contend that a focus on patient experience can turn into a tick-box exercise that
detracts from other critical patient care priorities.13 However, SDM is central to the care
process and therefore a worthwhile aspect of patient experience to prioritize. As health
outcomes are ultimately coproduced between patient and clinician14 and subject to
countless medical, social, environmental, and other influencing factors, a clinician’s
attention to SDM, i.e. informing and integrating patient preferences, and resulting
familiarity with the varied clinical and non-clinical factors that matter to patients can
facilitate positive, coproduced health outcomes. Assessing SDM performance may therefore
be a more fair and patient-centered means of evaluating healthcare services than a sole
focus on health outcomes.
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Importantly, measurement and feedback alone is not sufficient to change clinician
behavior.15 Instead, patient experience feedback must be paired with time and resources for
clinician training both in receiving actionable feedback and in communication and SDM
skills.15 Rather than focusing improvement efforts on individuals where there is a perceived
“lack of will, skill, or benign intention,”16 quality improvement must address the structures
and systems in which healthcare professionals operate.
Ceiling effects, common to patient-reported experience measures, also pose a challenge to
patient-reported SDM measurement17 as they limit variation in observed scores due to
responses tending toward the upper extreme of the measurement scale. Additionally,
important differences have been demonstrated between observed SDM and patient-rated
measures of SDM, with observed SDM more limited than that reported by patients.18–20
Chapters 3 through 6 of this thesis demonstrate variation in collaboRATE top scores across
clinicians and/or provider groups, suggesting collaboRATE’s utility as a comparative
measure of SDM. Further research should evaluate how to improve collaboRATE’s ability
to detect variation using mean scores. CollaboRATE’s ability to detect trends between and
across patient and clinician groups demonstrates its utility for identifying SDM practice
patterns that merit further attention through observation, qualitative evaluation, and
coaching.
CROSS-CULTURAL SDM MEASUREMENT (CHAPTERS 4 AND 5)
Existing literature highlights the importance of language accessibility in health care in order
to prevent and reduce disparities.21–24 In chapter 4, we demonstrate that consultation with
the target population of end users is key to developing easily understandable and culturally
appropriate translations of patient-reported experience measures. Although a rigorous
English-to-Spanish translation process was undertaken prior to conducting cognitive
interviews with Spanish-speaking patients, the cognitive interview pre-testing stage
identified and helped to address widespread issues with comprehension in the original
translation. Pre-testing with the target population is therefore a key component to include
in the translation of healthcare materials and measures.
Since the time of the collaboRATE translation study described in chapter 4, other
translation teams have followed the same process to generate additional language versions
of the collaboRATE measure. Translated versions of collaboRATE are now available in
Danish, Dutch, French, German, Mandarin Chinese, Norwegian, and Swedish25,26
languages.
In chapter 5, we identify patient characteristics that relate to SDM quality as measured by
collaboRATE when offered in a variety of languages. Patients’ primary language was
associated with collaboRATE scores such that those who primarily spoke English reported
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significantly better SDM than those who primarily spoke another language. While we
lacked the ability in this study to determine whether or not there was an interpreter present
for the visits being assessed, this finding highlights a need for attention to language
accessibility and the availability of high-quality health services and materials in diverse
languages.
HOW TO ANALYZE COLLABORATE DATA (CHAPTERS 5 AND 6)
Case-mix adjustment
Case-mix adjustment is a common feature of US healthcare quality assessment, designed to
“predict what each [provider’s] ratings would have been for a standard patient or
population, thereby removing from comparisons the predictable effects of differences in
patient characteristics that are consistent across [providers].”27 In chapter 5, we used data
from a large and diverse patient survey sample to identify those patient characteristics that
are consistently associated with collaboRATE scores across provider groups. We found that
patients’ age, health status, gender, race, language spoken at home, and the survey response
mode (paper, online, or phone survey) were each independently associated with
collaboRATE scores in multivariable analysis and are therefore candidate variables for the
case-mix adjustment of collaboRATE scores. Attention should be given to the particular
sample and context when considering whether the case-mix adjustment parameters derived
from this large California-based sample appropriately generalize to other contexts, as some
smaller studies in specific patient populations have found different associations between
collaboRATE scores and patient characteristics.28 Prior research details a number of
benefits of case-mix adjustment for patient experience data, including improvement of the
face validity or perceived fairness of the data “to maintain the credibility of pay-forperformance schemes.”29
However, presentation of SDM data collected for quality improvement purposes should
focus on sub-group analyses and evaluation of heterogeneous effects. Whether a matter of
differences in experience or in reporting, lower scores among particular patient populations
by characteristics such as age, gender, race, and/or health status reflect poorer perceived
SDM among those populations. When measuring and feeding back patient-reported SDM
data, a key focus area should be identifying and learning how to remedy disparities in
patient experience over and above neutralizing differences for purposes of comparing
performance across providers. This approach allows for identifying and further elucidating,
through more qualitative and/or observational methods, how to improve services across
groups reporting poorer SDM experiences.
Sample sizes
Reliability for provider performance profiling is defined as “how well one can confidently
distinguish the performance of one [provider] from another” using a given measure.30 In
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chapter 6, we calculated minimum required sample sizes for reliable collaboRATE
performance profiling at the group level. We found that at least 190 patient collaboRATE
responses were needed for each unit of analysis, i.e. provider group, in order to reach the
minimum reliability standard of 0.70 (on a 0 to 1 scale) established in prior literature.30,31
For purposes of formal SDM performance management, including financial incentivization
efforts emerging in the US context,32 we therefore recommend a minimum of 190 patient
responses per unit of analysis in group-level performance comparisons. However, we
recognize that resource constraints may preclude such high-volume data collection for local
quality improvement efforts. In those instances, prior literature suggests the adequacy of 25
responses per unit of analysis as a rule of thumb for descriptive comparisons4,33 and 50
responses per unit of analysis for inferential analysis.4 Therefore, smaller collaboRATE
sample sizes may be appropriate for local QI projects.

IMPLICATIONS
POLICY
As the foundation for truly patient-centered care, SDM is a worthwhile construct to
evaluate within healthcare organizations and may be a beneficial addition to large-scale
patient experience measurement programs. Given its reliability for provider group-level
performance profiling (chapter 6), its construct validity (chapter 6), and its high fidelity to
the core dimensions of SDM,3 collaboRATE could be considered as a group-level SDM
performance measure.
Despite the advances in SDM measurement detailed in this thesis, challenges persist.
Limitations remain in our ability to measure SDM in all its varied forms, including in
instances where healthcare decisions are made across an extended timeframe.34 The
question of whether or not SDM can appropriately be incentivized as a performance metric
therefore becomes an ethical question. In healthcare delivery systems often perceived by
health professionals to reward volume and productivity over connection and patientcenteredness, measures of SDM — even those specific to a single time period or part of the
process — may be a welcome addition to performance assessment criteria.
While this thesis focused on SDM measurement in the US context, SDM implementation
and measurement activity is ongoing elsewhere, including policy-driven initiatives in the
United Kingdom,35 Germany,36 and the Netherlands.37 Further research evaluating these
varied policy efforts toward SDM implementation and measurement would help to inform
useful policies for further growth across settings and for potential adoption in other contexts.

Discussion | 115

PRACTICE
To maximize its utility to healthcare practice, collaboRATE SDM measurement should not
be conducted in isolation. Instead, as discussed in chapter 5, collaboRATE can help to
identify areas of high and low SDM performance where further qualitative inspection and
subsequent tailored coaching may help to inform best practices and improve SDM quality.
Additionally, SDM measurement programs should not focus on identifying individual lowperforming health professionals under the assumption that they are “bad apples.”16 Instead,
these programs should address the structures and systems in which health professionals
operate. This includes considering differences in patient case mix that may contribute to
disparities in SDM experience. Incorporating both SDM techniques and skills for giving
and receiving feedback into health professional training and continuing education would
further help to foster a culture of continuous quality improvement in a system that considers
SDM to be an important healthcare quality indicator.
A practical challenge cited in the literature is the assumed lack of applicability of SDM
measures to decisions where there is not clinical equipoise, especially if there is some public
health interest in the decision as is the case with vaccines against infectious disease.34
However, a lack of equipoise between potential treatment options does not lessen the
imperative for informed and deliberative decision-making that accounts for patients’ values,
preferences, resources, and constraints. In cases like vaccine decisions, where deeply held
beliefs often based in fear can drive patients away from an intervention with substantial
public-health utility, a community-based approach to understand and address barriers is
warranted. Further, at the dyad level, a measure of the health professional’s effort to explain
the intervention’s risks and benefits and integrate the patient’s informed preferences may
be more helpful than purely volume-based metrics of interventions administered. Patient
involvement should therefore be part of the process of setting treatment guidelines and
designing provider evaluations that rely on those guidelines, and at the micro level, an
integral component of the SDM process between individual patients and clinicians.
RESEARCH
Given its ability to detect variation between clinicians and provider groups as demonstrated
in chapters 3, 5, and 6, collaboRATE is a valid measure for research use. Further,
established translation procedures based on the Translate, Review, Adjudicate, Pretest,
Document (TRAPD) translation protocol38 can help to generate culturally competent and
understandable versions of the measure in a variety of languages (chapter 4).
Detailed strengths and limitations of the included studies’ methods are described in the
respective chapters; however, this thesis does not address all related aspects of patientreported SDM measurement. There are a number of remaining challenges that warrant
further research. Measuring SDM over time where decisions are not isolated to a single
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conversation is one such research area that is currently underdeveloped.34 Additionally,
patients who have never experienced SDM are likely unable to accurately rate its presence
and/or quality; this is difficult to account for in patient-reported experience measurement.
Use of machine learning to automate observer coding of SDM is a potential solution
meriting further research.39 Finally, as mentioned in chapter 2, research projects that
implement and/or measure SDM do not often scale to routine clinical practice. Where
evidence exists for an intervention or a measure is found to be useful, research teams should
pay special attention to implementation and scalability efforts to identify and foster
mechanisms for their uptake into routine practice.

CONCLUSION
The principal findings of this thesis demonstrate that while routine SDM measurement is
currently rare among US healthcare organizations, collaboRATE is a reliable and
pragmatic SDM measure with potential for widespread implementation. Results of
collaboRATE measurement can help to inform ongoing health professions training and
education efforts to promote the practice of SDM within a culture of continuous quality
improvement.
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SUMMARY
In this thesis, we aim to: 1) identify barriers and facilitators of patient-reported shared
decision-making (SDM) measurement in the US; and 2) determine how collaboRATE can
be optimally used for patient-reported SDM measurement.
Chapter 1: General introduction and thesis overview
Patient-reported experience measures (PREMs) assess patients’ experiences of healthcare
services, generally through survey data collection. PREMs have been increasingly
emphasized in United States (US) healthcare policy, with some experts suggesting that
PREMs should focus on patient-clinician interactions. SDM, the process by which clinicians
and patients communicate about options, risks, benefits, preferences, and values in deciding
on a treatment plan or other next steps, is therefore a prime area for PREM use. Several
PREMs of SDM have been developed; however, challenges to their routine use remain. To
address these challenges, this thesis identifies barriers and facilitators to the use of SDM
PREMs in the US and outlines best practices for use of collaboRATE as a valid and reliable
measure of SDM.
Chapter 2: Routine patient-reported measurement of SDM is rare in the US
Through qualitative surveys and interviews with individuals working in organizations at the
leading edge of SDM practice in the US, we showed that despite growing policy interest in
SDM, routine measurement is rare. Facilitators of routine patient-reported SDM
measurement include SDM and patient-centeredness as a core organizational value or
strategic priority, trialability of SDM measurement programs, and flexibility in how SDM
measures can be administered. Barriers to routine patient-reported SDM measurement
include competing priorities, including prioritization of other PREMs over those that
measure SDM, and a lack of perceived comparative advantage of patient-reported SDM
measurement over measurement by proxy or other means. This study showed that health
insurance companies are uniquely positioned to promote SDM within healthcare
organizations due to their leverage as payers, but further efforts are needed to realize
effective use of patient-reported SDM data in this context.
Chapter 3: Using collaboRATE, a brief patient-reported measure of SDM
In a feasibility study of collaboRATE implementation in three US primary care settings, we
found that collaboRATE is usable and acceptable to patient and staff populations in diverse
primary care contexts. Multiple modes of survey administration were tested, including
paper questionnaires completed in the clinic, myChart patient portal questionnaires
(administered through Epic electronic health record software), automated interactive voice
response telephone calls (administered through Twilio telecommunications infrastructure),
text messages (SMS – administered through Twilio telecommunications infrastructure), and
tablet surveys completed in the clinic (administered through Qualtrics survey software). The
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clinic’s workflow and checkout procedures play a critical role in successful implementation,
particularly when using paper or tablet questionnaires to administer collaboRATE within
the clinic setting. SDM scores as measured by collaboRATE were shown to vary by patient
age and gender, with older patients and female patients reporting higher scores than their
counterparts. Significant differences in collaboRATE scores were also observed by clinician
and by site when controlling for patient-level factors.
Chapter 4: Developing and pilot testing a Spanish translation of collaboRATE for use in the US
Following the Translate, Review, Adjudicate, Pre-test, Document (TRAPD) survey
translation protocol, we translated and subsequently pilot tested a Spanish version of
collaboRATE designed for use by Spanish-speaking patients in the US. In four rounds of
interviews, participants with diverse educational backgrounds and from varied countries of
origin identified and suggested refinements to problematic wording, including use of quasihomophones and ambiguity about the grammatical subject of the question. Of the 1,230
patients who completed the collaboRATE measure in English or Spanish during the pilot
test period, 49% completed the Spanish version. CollaboRATE scores did not vary by
questionnaire language, with 86% of respondents to both the English and Spanish
questionnaires giving top collaboRATE scores. In this study, a Spanish translation of
collaboRATE was developed and shown to be usable and acceptable in a single primary
care setting, though further research is needed to determine whether these results generalize
to other settings in the US.
Chapter 5: Do collaboRATE scores assess differences in perceived SDM across diverse patient
populations?
In secondary analysis of the 2017 California Patient Assessment Survey dataset of more
than 30,000 collaboRATE patient responses representing visits to 153 distinct medical
groups, multiple mixed effects logistic regression analysis demonstrated that collaboRATE
scores vary according to several factors. Patient characteristics, such as younger age, fair or
poor health status, male gender, Asian race, and non-English language spoken at home, are
associated with lower collaboRATE scores. CollaboRATE scores also vary by mode of
survey response, with online survey responses having the highest collaboRATE scores,
followed by mail and then phone. Case-mix adjustment is common in healthcare quality
measurement and can be useful for purposes of provider performance profiling and payfor-performance provider reimbursement. When indicated, collaboRATE scores should be
case-mix adjusted by mode of survey administration, patient age, health status, gender, race,
and language spoken at home.
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Chapter 6: Measuring patient-reported SDM to promote performance transparency and value-based
payment
In further analysis of the 2017 California Patient Assessment Survey dataset, we examined
collaboRATE’s reliability for provider performance profiling, calculated required sample
sizes for reliable measurement, and compared collaboRATE to measures of
communication and SDM from the widespread Consumer Assessment of Healthcare
Providers and Systems (CAHPS) patient experience survey. A minimum of 190
collaboRATE survey responses per unit of analysis are required for reliable SDM
performance comparisons at the provider group level. CollaboRATE is highly correlated
with the CAHPS communication measure, but limited associations are observed between
collaboRATE and the CAHPS SDM measure and between the CAHPS communication
measure and the CAHPS SDM measure. This low correlation with a valid measure of
SDM, paired with a lack of construct validity, suggest that the CAHPS SDM measure is
inadequate as a measure of SDM performance. Based on collaboRATE’s previouslydemonstrated validity paired with the reliability established in this study, collaboRATE can
be considered as a group-level SDM performance measure.
Chapter 7: General discussion
The thesis shows that routine SDM measurement is facilitated by intentional program
design and organizational support. The TRAPD translation protocol is an appropriate
method for valid collaboRATE translation. Case-mix adjustment of collaboRATE data
may be indicated to account for patients’ age, health status, gender, race, and language
spoken at home along with the mode of survey response. CollaboRATE demonstrates
reliability for provider group performance profiling with a minimum sample size of 190
patient reports per provider group. While SDM measurement is currently rare in the US,
collaboRATE is a pragmatic and reliable SDM measure with potential for widespread
implementation. Although some argue that a focus on patient experience can detract from
other healthcare priorities, SDM is an important aspect of care to measure because it is
central to promoting optimally-coproduced health outcomes. However, measurement and
feedback of this important aspect of care is not sufficient to improve SDM skills and
ultimately change clinician behavior. Measurement efforts must be paired with clinician
training that addresses the structures and systems in which clinicians work. Additionally,
qualitative investigation and subsequent tailored coaching can build on quantitative PREM
data to inform best practices and further improve SDM quality.
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SAMENVATTING
In dit proefschrift presenteren we het onderzoek dat gedaan is naar het (optimaal) gebruik
van collaboRATE, een patiënt gerapporteerd meetinstrument voor gezamenlijke
besluitvorming, ook wel aangeduid met Shared Decision Making (SDM). We willen in dit
onderzoek: 1) de bevorderende en belemmerende factoren identificeren voor het gebruik
van collaboRATE in de VS; en 2) bepalen hoe collaboRATE optimaal gebruikt kan
worden.
Hoofdstuk 1: Algemene inleiding en overzicht van het proefschrift
PREM’s (Patient Reported Expirience Measures) beoordelen de ervaringen van patiënten
met zorgverlening, meestal met behulp van vragenlijstonderzoek. PREM’s worden in
toenemende mate ingezet in de Verenigde Staten (VS), waarbij sommige deskundigen
suggereren dat PREM’s zich moeten richten op interacties tussen patiënt en zorgverlener.
Gezamenlijke besluitvorming (SDM), het proces waarbij zorgverleners en patiënten
communiceren over opties, risico's, voordelen, voorkeuren en waarden bij het beslissen over
een behandelplan of andere vervolgstappen, is daarom een primair gebied voor PREMgebruik. Verschillende PREM’s voor SDM zijn ontwikkeld. Het routinematig en veelvuldig
gebruik ervan blijkt echter een uitdaging in de zorgpraktijk. In dit proefschrift worden
bevorderende en belemmerende factoren geïdentificeerd voor het gebruik van SDM
PREM’s in de VS en wordt beschreven wat de beste manier is om collaboRATE als een
valide en betrouwbaar instrument voor SDM te gebruiken.
Hoofdstuk 2: Routinematige, door de patiënt gerapporteerde meting van SDM is zeldzaam in de VS
Door kwalitatief onderzoek en interviews met personen die werkzaam zijn in organisaties
die toonaangevend zijn in het gebruik van SDM in de VS, hebben we laten zien dat
routinematige metingen zeldzaam zijn, ondanks de groeiende belangstelling voor
gezamenlijke besluitvorming. Bevorderende factoren zijn onder meer SDM en
patiëntgerichtheid als een kernwaarde van de organisatie of strategische prioriteit,
haalbaarheid van SDM-meetprogramma’s en flexibiliteit in hoe SDM-maatregelen kunnen
worden toegepast. Barrières voor routinematig gebruik omvatten concurrerende
prioriteiten van beleid, waaronder prioritering van andere PREM’s boven die welke
gezamenlijke besluitvorming meten, en een gebrek aan gepercipieerde toegevoegde waarde
van meten van gezamenlijke besluitvorming ten opzichte van meting door proxy of andere
methoden. Deze studie toonde aan dat financiers/ zorgverzekeraars in de positie zijn om
gezamenlijke besluitvorming binnen zorgorganisaties te promoten, omdat zij eisen aan de
zorgverlening kunnen stellen. Toch blijken meer inspanningen nodig om effectief gebruik
van door de patiënt gerapporteerde SDM-gegevens in dit verband te realiseren.
Hoofdstuk 3: CollaboRATE gebruiken, een korte door de patiënt gerapporteerde meting van SDM
In een haalbaarheidsstudie van de implementatie van collaboRATE in drie Amerikaanse
eerstelijnsinstellingen hebben we vastgesteld dat collaboRATE bruikbaar en acceptabel is
voor patiënten en medische staf in diverse settingen voor eerstelijnszorg. Meerdere vormen
van enquêtes werden getest, waaronder papieren vragenlijsten die in de kliniek werden
ingevuld, myChart-online patiëntenvragenlijsten (beheerd via Epic elektronische medische
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dossiersoftware), geautomatiseerde telefonische interviews (beheerd via Twilio
telecommunicatie-infrastructuur), tekstberichten (SMS - beheerd) via Twilio
telecommunicatie-infrastructuur), en tablet-enquêtes ingevuld in de kliniek (beheerd via
Qualtrics survey-software). De doorstroom- en ontslagprocedures van patiënten in de
kliniek spelen een cruciale rol bij een succesvolle implementatie, vooral bij het gebruik van
papieren vragenlijsten of tablet-enquêtes. SDM-scores zoals gemeten door collaboRATE
bleken te variëren tussen leeftijd- en geslacht categorieën van de patiënt, waarbij oudere
patiënten en vrouwelijke patiënten hogere scores rapporteerden. Significante verschillen in
collaboRATE-scores per zorgverlener en per locatie werden vast gesteld, na statistische
controle voor kenmerken van patiënten, zoals geslacht.
Hoofdstuk 4: Ontwikkelen en testen van een Spaanse vertaling van collaboRATE voor gebruik in de VS
Met het vertaalprotocol (TRAPD) enquête, hebben we een Spaanse vertaling van
collaboRATE bedoeld voor gebruik door Spaanstalige patiënten in de VS gemaakt en
vervolgens getest. In vier rondes van interviews identificeerden en suggereerden deelnemers
met verschillende educatieve achtergronden en uit verschillende landen van herkomst
verfijningen van problematische bewoordingen, waaronder het gebruik van quasihomofonen en dubbelzinnigheid over het grammaticale onderwerp van de vraag. Van de
1.230 patiënten die het collaboRATE-meetinstrument tijdens de test(periode) invulden in
het Engels of het Spaans, werd door 49% de Spaanse versie ingevuld. CollaboRATE-scores
varieerden niet per taal van de vragenlijst, waarbij 86% van de respondenten op zowel de
Engelse als de Spaanse vragenlijst de hoogste collaboRATE-scores gaven. In deze studie
werd een Spaanse vertaling voor collaboRATE ontwikkeld en deze bleek bruikbaar en
acceptabel te zijn in een enkele eerstelijnszorginstelling, hoewel verder onderzoek nodig is
om te bepalen of deze resultaten toepasbaar zijn in andere instellingen in de VS.
Hoofdstuk 5: Stellen collaboRATE scores verschillen in waargenomen SDM tussen verschillende
patiëntenpopulaties vast?
We gebruikten de dataset van de California Patient Assessment Survey van 2017, met gegevens
over bezoeken van volwassen patiënten aan 153 verschillende medische instellingen in
Californië, die plaatsvonden van januari tot oktober 2016. We analyseerden meer dan
30.000 collaboRATE-metingen, van even zoveel patiënten. Uit meervoudige logistische
regressieanalyses kwam naar voren dat collaboRATE-scores variëren naar verschillende
factoren. Patiëntkenmerken, zoals jongere leeftijd, redelijke of slechte gezondheid,
mannelijk geslacht, Aziatisch ras en niet-Engelse taal die thuis wordt gesproken, worden
geassocieerd met lagere collaboRATE scores. CollaboRATE-scores variëren ook per wijze
van enquêterespons, waarbij online enquêtereacties de hoogste collaboRATE-scores
hebben, gevolgd door e-mail en vervolgens telefoon. Statische correctie voor patiënten casemix is gebruikelijk bij kwaliteitsmetingen in de gezondheidszorg en kan nuttig zijn voor
valide vergelijking en profilering van de prestaties van de zorgverlener en de vergoeding
daarvoor. Indien correctie voor case-mix nodig is, adviseren wij collaboRATE-scores aan
te passen op wijze van enquêtebeheer, leeftijd van de patiënt, gezondheidsstatus, geslacht,
ras en thuis gesproken taal.
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Hoofdstuk 6: Meten van patiënt gerapporteerde SDM ter bevordering van prestatietransparantie en op waarde
gebaseerde betaling
In een verdere analyse van de dataset van de California Patient Assessment Survey 2017,
onderzochten we vervolgens de betrouwbaarheid van collaboRATE voor profilering van
de prestatie van de zorgverlener. Ook berekenden we de vereiste steekproefgroottes voor
betrouwbare metingen en tot slot vergeleken we collaboRATE met de wijd verspreide
“Consumer Assessment of Healthcare Providers and Systems (CAHPS)”
patiëntervaringsvragenlijsten. Een minimum van 190 collaboRATE antwoorden per
analyse-eenheid is vereist voor een betrouwbare vergelijking van SDM-prestatie op het
niveau van de zorgaanbieder(groep). CollaboRATE is vertoomd sterke samenhang met de
CAHPS-communicatie meting, maar er worden beperkte associaties waargenomen tussen
collaboRATE en de CAHPS SDM-meting en tussen de CAHPS-communicatiemeting en
de CAHPS SDM-meting. Deze lage correlatie met een valide maat voor SDM, in
combinatie met een gebrek aan constructvaliditeit, suggereert dat de CAHPS SDM-meting
onvoldoende is als meting voor SDM-prestaties. Op basis van de eerder aangetoonde
validiteit van collaboRATE in combinatie met de betrouwbaarheid die in deze studie is
vastgesteld, kan collaboRATE als kandidaat naar voor worden geschoven als betrouwbare
meting van gezamenlijke besluitvorming op groepsniveau.
Hoofdstuk 7: Algemene discussie
De studies in dit proefschrift laten zien dat routinematige SDM-meting wordt bevorderd
door opzettelijk programma-ontwerp en organisatorische ondersteuning. Het TRAPDvertaalprotocol bleek een geschikte methode voor een valide collaboRATE-vertaling. Casemix controle van collaboRATE-data kan nodig zijn, rekening houden met verschillen in de
leeftijd van de patiënt, de gezondheidsstatus, geslacht, ras en taal die thuis wordt gesproken,
samen met de wijze van enquêterespons, bevelen we aan. CollaboRATE is
betrouwbaarheid voor prestatieprofilering van de zorgverlenersgroep met een minimale
steekproefgrootte van 190 patiëntrapporten per groep zorgverleners. Hoewel SDMmetingen momenteel schaars zijn in de VS, is collaboRATE een pragmatische en
betrouwbare SDM-maat met potentie voor wijdverbreide implementatie. Hoewel
sommigen beweren dat een focus op patiëntervaring afbreuk kan doen aan andere
prioriteiten in de gezondheidszorg, is SDM een belangrijk aspect van zorg om te meten,
omdat het centraal staat bij het bevorderen van optimaal ge-co-produceerde
gezondheidsresultaten. Meting en feedback van dit belangrijke aspect van zorg zijn echter
niet voldoende om SDM-vaardigheden te verbeteren en uiteindelijk het gedrag van de
zorgverlener te veranderen. Meeting en monitoring moeten worden gecombineerd met
training van zorgverleners die gericht zijn op de structuren en systemen waarin
zorgverleners werken. Bovendien kan kwalitatief onderzoek en daaropvolgende coaching
op maat voortbouwen op kwantitatieve analyse van PREM-gegevens om best practices te
bevorderen en de SDM-kwaliteit verder te verbeteren.
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DATA MANAGEMENT
This thesis is based on human subjects research conducted according to the principles of
the Declaration of Helsinki. Ethics review for all included studies was provided by
Dartmouth College’s Committee for the Protection of Human Subjects.
The survey data described in chapter 2 were collected through Qualtrics secure survey
software licensed to Dartmouth College. The survey data described in chapters 3 and 4
were collected through varied means including paper questionnaire, Qualtrics secure survey
software, automated interactive voice response telephone call through Twilio
telecommunications
infrastructure,
text
message
(SMS)
through
Twilio
telecommunications infrastructure, and myChart patient portal questionnaire through Epic
electronic health record software. Chapters 5 and 6 involved secondary analysis of the
deidentified 2017 California Patient Assessment Survey dataset; our use of this data was
approved by the Pacific Business Group on Health and Dartmouth’s Committee for the
Protection of Human Subjects. In all included studies, including interviews described in
chapter 2, identifying participant information was stored separately from the research data.
Data from completed studies are stored on encrypted and password-protected hard drives
at The Dartmouth Institute for Health Policy and Clinical Practice. Research data from
chapter 2 are stored on OneDrive and SharePoint secure file storage software licensed to
Dartmouth College and accessible only by the research team. As research participants did
not provide informed consent for data to be shared publicly, requests for data should be
directed to rachel.forcino@dartmouth.edu; permission to share the data will then be sought.
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