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Abstract
Background: Patient-centered health care is a central component of current health policy agendas. Shared decision making
(SDM) is considered to be the pinnacle of patient engagement and methods to promote this are becoming commonplace. However,
the measurement of SDM continues to prove challenging. Reviews have highlighted the need for a patient-reported measure of
SDM that is practical, valid, and reliable to assist implementation efforts. In consultation with patients, we developed CollaboRATE,
a 3-item measure of the SDM process.
Objective: There is a need for scalable patient-reported measure of the SDM process. In the current project, we assessed the
psychometric properties of CollaboRATE.
Methods: A representative sample of the US population were recruited online and were randomly allocated to view 1 of 6
simulated doctor-patient encounters in January 2013. Three dimensions of SDM were manipulated in the encounters: (1) explanation
of the health issue, (2) elicitation of patient preferences, and (3) integration of patient preferences. Participants then completed
CollaboRATE (possible scores 0-100) in addition to 2 other patient-reported measures of SDM: the 9-item Shared Decision
Decision Making Questionnaire (SDM-Q-9) and the Doctor Facilitation subscale of the Patient’s Perceived Involvement in Care
Scale (PICS). A subsample of participants was resurveyed between 7 and 14 days after the initial survey. We assessed
CollaboRATE’s discriminative, concurrent, and divergent validity, intrarater reliability, and sensitivity to change.
Results: The final sample consisted of 1341 participants. CollaboRATE demonstrated discriminative validity, with a significant
increase in CollaboRATE score as the number of core dimensions of SDM increased from zero (mean score: 46.0, 95% CI
42.4-49.6) to 3 (mean score 85.8, 95% CI 83.2-88.4). CollaboRATE also demonstrated concurrent validity with other measures
of SDM, excellent intrarater reliability, and sensitivity to change; however, divergent validity was not demonstrated.
Conclusions: The fast and frugal nature of CollaboRATE lends itself to routine clinical use. Further assessment of CollaboRATE
in real-world settings is required.
(J Med Internet Res 2014;16(1):e2) doi: 10.2196/jmir.3085
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Introduction
Health care that is patient-centered and supports patient
engagement has become an integral aspect of health policy
[1-3]. Shared decision making (SDM) has been described as
the pinnacle of patient-centered care [4], relevant to managing
long-term conditions and situations where multiple treatment
options exist. However, to date, implementation has been limited
[2,5]. To encourage adoption, SDM has been included in the
Patient Protection and Affordable Care Act, as a quality metric
for new health care payment and service delivery models [2].
The challenge of developing a measure of the SDM process that
is psychometrically sound and suitable for use in routine care
forms a barrier to the realization of this plan [6,7] and impedes
SDM implementation [8,9].
Measuring the SDM process using observational instruments
is laborious, costly, and not conducive to rapid data feedback.
Patient-reported measurement of the SDM process may be
implemented more successfully. We found 5 such measures:
the dyadic OPTION scale [10], the Facilitation of Patient
Involvement in Care Scale [11], the Perceived Involvement in
Care Scale (PICS) [12], the 9-item Shared Decision Making
Questionnaire (SDM-Q-9) [13], and the modified Control
Preferences Scale [14]. Four of these measures [10-13] contain
5 or more items, which introduces a patient burden that
complicates their integration into usual care. All 5 measures
also refer explicitly to a “decision” despite recognition that
patients may not always realize that a decision has been made
[15,16]. Three of the measures [10,12,13] refer to a single
decision, limiting their applicability for health care encounters
in which several decisions are made [17,18] and although the
psychometric properties of some measures are promising [7],
important qualities, such as discriminative validity and intrarater
reliability, are often unreported.
A fast and frugal, valid and reliable, patient-reported measure
of the SDM process that is applicable to a wide range of clinical
settings—especially the primary care setting where varied and
often unanticipated decisions are made—is needed. Encouraged
by the success of short health measures in other fields [19-23],
we developed a 3-item measure of the SDM process,
CollaboRATE, in partnership with patients [24,25].
CollaboRATE represents a formative measurement model,
assessing the extent to which each of 3 core shared
decision-making tasks (or dimensions) are present in a clinical
encounter: (1) explanation of the health issue, (2) elicitation of
patient preferences, and (3) integration of patient preferences
[24]. To date, we have completed the first of 3 planned stages
in the development of CollaboRATE: (1) item development
with target users, (2) psychometric performance in simulated
encounters, and (3) psychometric properties in real clinical
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populations. In the first stage, we conducted a series of cognitive
interviews, where we have shown CollaboRATE to be fast to
complete, easy to understand, and to consist of items that are
interpreted in the way intended [24]. Our aim in this study, the
second stage of CollaboRATE development, was to assess the
psychometric properties of CollaboRATE using simulated
clinical encounters.

Methods
Participants
Participants were adults, 18 years of age or older, residing in
the United States, and proficient in English. CollaboRATE was
designed to be used in any health care encounter. As such, the
target population for CollaboRATE is any person visiting a
health provider. Therefore, recruitment quotas, based on the
2010 US Census, were imposed to ensure the sample
approximated the US population in terms of gender, age, and
educational attainment. Participants were recruited via Survey
Sampling International (Shelton, CT), an online survey sampling
company with experience in sampling participants for health
care research. Survey Sampling International provides small
incentives for participation; all respondents were entered into
a quarterly draw for US $12,500. The Internet is now a
well-established and recognized mode of recruiting participants
into research allowing investigators to include hard to reach
populations, such as ethnic minorities, with the potential to
reduce measurement error, missing data, and respondent
attrition. In the recent US Census (2011), 71.7% of Americans
reported having access to the Internet at home [26]. The
representativeness of data gathered from Internet panels has
been shown to be comparable to that from probability-based
general population samples [27].

Simulated Encounters
We created a series of simulated encounters using avatars with
audio overlay, where a female patient consulted a male clinician
about a prolapsed lumbar disk. Each encounter included zero,
1, 2, or 3 dimensions of SDM (Table 1). In total, 6 encounters
were created. No encounters were created that included
preference integration in the absence of preference elicitation
because this was considered implausible. Encounters were
scripted to represent realistic encounters, were spoken by
volunteers with American accents, and overlaid on computer
animations (Multimedia Appendices 1-6). Seven trained
independent raters assessed the level of SDM in each encounter
using 2 validated observational measures: the Observer OPTION
measure [28] and the Rochester Participatory Decision-Making
Scale (RPAD) [29]. As expected, observer ratings demonstrated
a linear increase in the mean level of SDM as the number of
dimensions increased (Figure 1).
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Table 1. Number of core dimensions of shared decision making (SDM) included in each simulated encounter.

a

Encounter

Level of SDM

Dimensions of SDM

Explanationa

Preference elicitationb

Preference integrationc Length (min:s)

1

None

0

No

No

n/a

2:10

2

Low

1

Yes

No

n/a

6:05

3

Low

1

No

Yes

No

3:55

4

Medium

2

Yes

Yes

No

7:52

5

Medium

2

No

Yes

Yes

4:49

6

High

3

Yes

Yes

Yes

8:45

Thorough explanation of health-related information to patient.

b

Patients’ health-related preferences, views, or opinions elicited.

c

Patients’ preferences integrated in decision making.

Figure 1. Independent observer ratings (n=7) of the simulated clinical encounters using the observer OPTION Scale and Rochester Participatory
Decision-Making Scale.

CollaboRATE

top score, we coded participants as 1 (yes) when they recorded
the highest response on the scale for all 3 items and as 0 (no)
in all other situations.

CollaboRATE is a 3-item measure of the SDM process. Items
included are:

Other Patient-Reported Measures of the Shared
Decision-Making Process

1.

We administered the 9-item SDM-Q-9 [13]. Responses were
on a 6-point Likert scale ranging from completely disagree to
completely agree with total scores on the survey ranging from
0 to 100. We also administered the 5-item Doctor Facilitation
subscale of the PICS (PICS-DFS) [12]. Responses were on
binary scale (yes or no) and total scores on the survey ranged
from 0 to 5.

Measures

2.
3.

How much effort was made to help you understand your
health issues?
How much effort was made to listen to the things that matter
most to you about your health issues?
How much effort was made to include what matters most
to you in choosing what to do next?

Participants are instructed to reflect on a health care encounter
and then asked to complete the CollaboRATE survey. We
administered 2 different response scales to examine their
psychometric properties separately. CollaboRATE-10 was a
10-point anchored scale, ranging from 0 (no effort was made)
to 9 (every effort was made). CollaboRATE-5 was a 5-point
Likert scale, with responses of 0 (no effort was made), 1 (a little
effort was made), 2 (some effort was made), 3 (a lot of effort
was made), and 4 (every effort was made). We also used 2
scoring methods to enable us to examine their psychometric
properties separately. For CollaboRATE mean, we summed
participant’s scores on the 3 items and multiplied by 3.704,
transforming to a scale from 0 to 100 (for CollaboRATE-10)
and the sum of participant’s scores on the 3 items on the original
scale from 0 to 12 (for CollaboRATE-5). For CollaboRATE
http://www.jmir.org/2014/1/e2/
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Clinician Technical Skills
We asked, “How would you rate the technical skills
(thoroughness, carefulness, competence) of the provider in the
video?” [30] to measure clinician technical skills. Responses
were coded as 1 (excellent) or 0 (very good, good, fair, or poor).

Participant Characteristics
We assessed participants’ gender, age, educational attainment
[31], ethnicity and race [32], and language(s) spoken at home
[33] using standard measures. We assessed health care
utilization, measured using a single item, “In the last 12 months,
did you make any appointment to see a specialist” with a yes/no
response option [34]. Self-reported health status was measured
using 2 questions: “Do you have any long-standing illness or
J Med Internet Res 2014 | vol. 16 | iss. 1 | e2 | p. 3
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disability?” (yes/no response option) and, if yes, “Does this
illness or disability limit your activities in any way?” (yes/no
response option) [35]. Decision-making role preferences were
measured using the Control Preferences Scale [36].

Procedure
Prospective participants were provided with a link to an online
information sheet. On the information sheet, participants were
informed of the purpose of the survey, the time needed to
complete the survey (approximately 15 minutes), and ensured
that all data would be stored securely, confidentially, and used
only for the purpose of the research project. They were given
the number and email of a member of the study team (PJB) to
contact if they had any questions. Those who consented were
able to enter the online survey system. The survey was created
by the research team, piloted with academics and members of
the public (n=10) to refine wording, and hosted in Qualtrics, a
company specializing in online survey design and data capture.
Participants completed items assessing their characteristics and
then were randomly allocated by a survey software algorithm
to view one of the simulated encounters. Participants were
restricted to viewing the simulated encounter once. Potential
participants were eligible for inclusion only if they viewed the
whole encounter, took the minimum amount of time required
to complete the survey questions (3 minutes for the initial survey
and 45 seconds for the resurvey), and completed the survey
within 1 hour of commencement. Participants were asked to
imagine themselves in the position of the patient and then to
assess the encounter by completing CollaboRATE, SDM-Q-9,

and PICS-DFS. CollaboRATE was administered using both
response scales; the presentation of response scales was
counterbalanced to attenuate possible order effects. Participants
were prevented from making multiple survey entries. This was
achieved by preventing respondents with the same Internet
Protocol (IP) address from taking the survey again.
A random subsample of participants from each of the encounters
was resurveyed between 1 and 2 weeks after initial survey
completion [37]. Some of these participants were shown the
same encounter a second time, whereas others were shown a
different encounter. Participants were asked to complete
CollaboRATE using both sets of response scales, which were
again counterbalanced. The Committee for the Protection of
Human Subjects at the Dartmouth College Institutional Review
Board (IRB) approved the study (CPHS #23687).

Statistical Analysis
The statistical analyses conducted to assess the psychometric
properties of CollaboRATE are provided in Table 2. We
conducted all analyses using both response scales of
CollaboRATE (CollaboRATE-10 and CollaboRATE-5), and
both scoring methods (CollaboRATE mean and CollaboRATE
top score). As CollaboRATE represents a formative model of
SDM, we did not assess internal consistency. Similarly, we did
not assess floor or ceiling effects as because the artificial
manipulation makes such an assessment invalid. Analyses were
conducted using Stata 12 (StataCorp LP, College Station, TX,
USA).

Table 2. Statistical analyses conducted to assess psychometric properties of CollaboRATE.
Psychometric property

Definition

Assessmenta

CollaboRATE analyses
Mean

Top score

Discriminative validity

Ability of the measure to yield low
scores when the construct under
measurement is absent, and higher
scores as the presence of the construct increases [37]

Between-dimension comparisons of ANOVA, planned com- Chi-square test
CollaboRATE scores
parisons (betweengroups t test or Welch
test)

Concurrent validity

Presence of correlation between
Relationship between CollaboRATE Pearson product momeasures that claim to measure the and the 2 other measures of SDM
ment correlation (r)
same construct [37]
(SDM-Q-9 and PICS-DFS)
[38]

Point-biserial correlation (rpb) [39]

Divergent validity

Absence of correlation between
Relationship between CollaboRATE Pearson product momeasures that claim to measure dif- and the clinician technical skills
ment correlation (r)
ferent constructs [37]
question

Point-biserial correlation (rpb)

Intrarater reliability

Consistency of ratings of the same
encounter, across 2 time points by
the same rater [37]

Comparison of CollaboRATE scores
on initial survey and resurvey for
participants exposed to the same
encounter

Cohen’s kappa coefficient [40]

Sensitivity to change

Ability of the measure to detect
change in the specified construct,
regardless of whether it is deemed
meaningful to the decision maker
[37,41]

Comparison of CollaboRATE scores Paired t test
on initial survey and resurvey for
participants exposed to the “opposite” encounter on resurvey (e.g.,
low SDM on initial survey, high
SDM on resurvey)

Intraclass correlation
coefficients (ICC 2,2;
2-way mixed effects
model of absolute
agreement)

McNemar’s test

a

SDM: shared decision making; SDM-Q-9: 9-item Shared Decision Making Questionnaire; PICS-DFS: 5-item Doctor Facilitation subscale of the
Perceived Involvement in Care Scale.
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Sample Size Calculation

Participant Characteristics

To detect an estimated 15% difference in the proportion of
participants with a top score on CollaboRATE between the
encounter with 3 dimensions present (estimated 75% top score)
and an encounter with 2 dimensions present (estimated 60%
top score), with 90% power, 216 participants per encounter
were required. We planned to resurvey 30 participants initially
exposed to each of the encounters who would be exposed to the
same encounter again (providing 95% power to detect a
minimum intraclass correlation coefficient, ICC, of 0.65) and
a further 30 participants initially exposed to the 2 extreme
encounters (zero dimensions and 3 dimensions) who would be
exposed to the opposite encounter.

Characteristics of the participants were similar to that of the US
population. Participants’ characteristics across the dimensions
were comparable (Table 3) although there were statistically
significant differences in race (P=.04). 6.94% (93/1341) of
participants did not report age or gender, but no differences in
CollaboRATE scores were found between those that did and
did not report age (P=.45) or gender (P=.76). The acceptability
of CollaboRATE items was demonstrated by less than 1%
(8/1341) of participants missing any of the items.

Results
Participant Flow
A total of 2026 participants completed the initial survey. Before
analysis, 685 (33.8%) were excluded for taking less than the
minimum reasonable time to complete the survey, resulting in
a total of 1341 eligible participants included. A total of 388
participants were approached for resurvey. Prior to analysis,
137 (35.3%) were excluded for taking less than the minimum
reasonable time to complete the survey, resulting in a total of
251 eligible participants included in the resurvey.
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Discriminative Validity
The discriminative validity of CollaboRATE was demonstrated
with significant increases in scores as progressively more of
the dimensions were included in the encounters (Table 4). For
all analyses, a significant overall association between
CollaboRATE and number of dimensions was found (data
available on request).
This was true for both response scales and both scoring methods.
The discriminative validity of the 2 other measures of SDM
was also demonstrated. No significant differences were observed
in CollaboRATE between the 2 encounters that included 1
dimension of SDM, nor between the 2 encounters that included
2 dimensions of SDM, on either response scales or scoring
method (analysis available upon request). A further description
of CollaboRATE scores per item is presented in Table 5.
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Table 3. Participant characteristics by group.
Sociodemographic and health care characteristics Number of dimensionsa

Total (n=1341)

US populationb

0

1

2

3

(n=270)

(n=443)

(n=425)

(n=203)

Female

128 (50.0)

218 (53)

223 (57.2)

104 (54.5)

673 (53.9)

50.8%

Male

128 (50.0)

193 (47.0)

167 (42.8)

87 (45.6)

575 (46.1)

49.2%

18-44

85 (39.5)

172 (50.3)

165 (50.5)

77 (46.7)

499 (47.6)

48.1%

45-64

79 (36.7)

110 (32.2)

102 (31.2)

55 (30.3)

346 (33.0)

34.7%

65+

51 (23.7)

60 (17.5)

60 (18.4)

33 (20.0)

204 (19.5)

17.2%

High school graduate or less

108 (40.3)

179 (40.4)

169 (40.0)

84 (41.6)

540 (40.4)

42.7%

Some college, no degree

56 (20.9)

103 (23.3)

100 (23.6)

41 (20.3)

300 (22.5)

16.7%

Associate’s or bachelor’s degree

79 (29.5)

120 (27.1)

126 (29.8)

55 (27.2)

380 (28.4)

29.5%

Master’s, professional, or doctoral degree

25 (9.3)

41 (9.3)

28 (6.6)

22 (10.9)

116 (8.7)

11.1%

Hispanic or Latino

21 (8.1)

28 (6.4)

32 (7.7)

17 (8.6)

98 (7.5)

16.3%

Not Hispanic or Latino

238 (91.9)

409 (93.6)

384 (92.3)

181 (91.4)

1212 (92.5)

83.7%

White alone

205 (86.1)

315 (77.0)

314 (81.8)

148 (81.8)

982 (81.0)

63.7%

260 (97)

423 (96.1)

413 (97.6)

198 (98.5)

1299 (97.5)

97.1%

White

229 (85.5)

341 (77.5)

342 (80.9)

161 (80.1)

1073 (80.6)

72.4%

Black or African American

18 (6.7)

45 (10.2)

39 (9.2)

27 (13.4)

129 (9.7)

12.6%

American Indian and Alaska Native

4 (1.5)

4 (0.9)

6 (1.4)

0

14 (1.1)

0.9%

Asian

4 (1.5)

21 (4.8)

15 (3.6)

4 (2.0)

44 (3.3)

4.8%

Native Hawaiian and Other Pacific Islander

0

4 (0.9)

0

0

4 (0.3)

0.2%

Some other race

5 (1.9)

13 (3.0)

11 (2.6)

6 (3.0)

35 (2.6)

6.2%

Two or more races

8 (3.0)

17 (3.9)

10 (2.4)

3 (1.5)

33 (2.5)

2.9%

English only

243 (91.4)

386 (89.4)

370 (88.5)

87 (42.9)

1177 (89.9)

80.4%

Language other than English

23 (8.7)

46 (10.7)

48 (11.5)

116 (57.1)

133 (10.2)

19.6%

Yes, and limits activities

55 (20.6)

117 (26.6)

122 (28.8)

62 (30.8)

356 (26.7)

–

Yes, and does not limit activities

26 (9.7)

38 (8.6)

37 (8.7)

23 (11.4)

124 (9.3)

–

No

186 (68.7)

285 (64.8)

264 (62.4)

116 (57.7)

851 (63.9)

–

Yes

120 (44.6)

228 (51.6)

223 (52.5)

104 (51.2)

661 (49.4)

–

No

149 (55.4)

214 (48.4)

202 (47.5)

99 (48.8)

678 (50.6)

–

Patient alone

37 (13.8)

74 (16.7)

64 (15.1)

35 (17.2)

210 (15.7)

–

Patient with provider input

117 (43.5)

167 (37.7)

159 (37.4)

69 (34.0)

512 (38.2)

–

Shared

84 (31.2)

162 (36.6)

164 (38.6)

84 (41.4)

494 (36.9)

–

Gender, n (%)

Age (years), n (%)

Educational attainment

Ethnicity

Race
One race

Language spoken at home

Health care experiences and preferences
Long-standing illness or disability

Specialist appointment in last 12 months

Decision-making role preferences
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Sociodemographic and health care characteristics Number of dimensionsa

a

Total (n=1341)

US populationb

0

1

2

3

(n=270)

(n=443)

(n=425)

(n=203)

Provider with patient input

17 (6.3)

22 (5.0)

17 (4.0)

11 (5.4)

67 (5.0)

–

Provider alone

14 (5.2)

18 (4.1)

21 (4.9)

4 (2.0)

57 (4.2)

–

Frequencies may not sum to the total due to missing data.

b

Gender and age data were taken from the 2010 Census [42], educational attainment data correspond to the population aged ≥25 years and were taken
from the Current Population Survey 2012 Annual Social and Economic Supplement [31], ethnicity and race data were taken from 2010 Census [43],
and language data were taken from the 2006-2008 American Community Survey [33].
Table 4. Discriminative validity of CollaboRATE, the 9-item Shared Decision Making Questionnaire (SDM-Q-9), and the 5-item Doctor Facilitation
subscale of the Perceived Involvement in Care Scale (PICS-DFS).
Discriminative validity

Contrasts between dimensionsa

Number of dimensions
0

1

2

3

(n=270)

(n=443)

(n=425)

(n=203)

0 vs 1

t (df)

a

Validb

1 vs 2

χ21

P

t (df)

2 vs 3

χ21

P

t (df)

χ21

P

CollaboRATE-10,
mean (SD)

46.0
(29.9)

69.6
(26.2)

82.0
(21.6)

85.8
(19.1)

–10.68
(505.1)

<.001 –7.58
(844.1)

<.001 –2.25
(447.7)

.01

Yes

CollaboRATE-5, mean
(SD)

5.2 (3.4)

7.8 (3.1)

9.4 (2.6)

10.0 (2.3) –10.15
(525.2)

<.001 –8.37
(845.0)

<.001 –2.66
(435.3)

.008

Yes

CollaboRATE-10 top
score, n (%)

13 (4.9)

79 (17.9)

131
(31.1)

81 (39.9)

24.9

<.001

20.5

<.001

4.7

.03

Yes

CollaboRATE-5 top
score, n (%)

16 (6.0)

76 (17.2)

136
(32.2)

85 (42.3)

18.4

<.001

26.0

<.001

6.1

.01

Yes

SDM-Q-9, mean (SD)

37.1
(27.9)

63.2
(23.4)

75.1
(19.8)

82.0
(16.0)

–12.85
(490.6)

<.001 –8.09
(852.9)

<.001 –4.69
(484.6)

<.001 Yes

PICS-DFS, mean (SD)

1.60 (1.9) 3.2 (1.7)

3.9 (1.2)

4.3 (0.9)

–11.64
(510.8)

<.001 –7.07
(798.2)

<.001 –4.64
(496.4)

<.001 Yes

Two-sample t test with unequal variances for contrasts of means.

b

Yes=psychometric property found in this sample; no=psychometric property not found in this sample.
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Table 5. CollaboRATE scores by item.
CollaboRATE items

Number of dimensions
0

1

2

3

(n=270)

(n=443)

(n=425)

(n=203)

Item 1 (information)

4.50 (2.76)

6.63 (2.36)

7.48 (1.94)

7.70 (1.86)

Item 2 (preference)

4.19 (2.83)

6.25 (2.49)

7.36 (2.07)

7.69 (1.75)

Item 3 (integration)

3.77 (2.96)

5.94 (2.74)

7.32 (2.16)

7.80 (1.73)

Item 1 (information)

1.98 (1.10)

2.74 (1.02)

3.18 (0.85)

3.34 (0.84)

Item 2 (preference)

1.73 (1.21)

2.58 (1.31)

3.14 (0.95)

3.27 (0.83)

Item 3 (integration)

1.51 (1.33)

2.49 (1.25)

3.13 (1.02)

3.39 (0.82)

Item 1 (information)

22 (8.2)

117 (26.5)

175 (41.4)

97 (47.8)

Item 2 (preference)

20 (7.5)

103 (23.4)

172 (40.6)

95 (46.8)

Item 3 (integration)

23 (8.6)

98 (22.1)

180 (42.6)

99 (48.8)

Item 1 (information)

26 (9.7)

109 (24.6)

175 (41.3)

104 (51.5)

Item 2 (preference)

24 (8.9)

111 (25.2)

184 (43.3)

95 (47.0)

Item 3 (integration)

24 (9.0)

111 (25.1)

194 (45.8)

112 (55.2)

CollaboRATE-10, mean (SD)

CollaboRATE-5, mean (SD)

CollaboRATE-10 top score, n (%)

CollaboRATE-5 top score, n (%)

Concurrent Validity, Divergent Validity, and
Intrarater Reliability
The concurrent validity of CollaboRATE was demonstrated
with moderate to strong positive correlations between the 2
other measures of SDM for both response scales and both
scoring methods (see Table 6). Divergent validity of
CollaboRATE was not demonstrated, with moderate to strong
positive correlations also observed with the clinician technical
skills rating for both response scales and both scoring methods.
Intrarater reliability of CollaboRATE mean scores was
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demonstrated for both response scales, with excellent intraclass
correlations observed between Time 1, initial survey completion,
and Time 2, resurvey, scores. Intrarater reliability of
CollaboRATE top scores was also demonstrated for both
response scales, with moderate agreement observed between
Time 1 and Time 2 scores (Table 6).

Sensitivity to Change
Sensitivity to change of CollaboRATE was demonstrated with
significant differences observed between scores for encounters
with zero and 3 dimensions of SDM (within participants) for
both response scales and both scoring methods (Table 7).

J Med Internet Res 2014 | vol. 16 | iss. 1 | e2 | p. 8
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

Barr et al

Table 6. Concurrent validity, divergent validity, and intrarater reliability of CollaboRATE.
Statistic

95% CI

P

Relationship

Valid/reliablea

CollaboRATE-10 mean

r=0.79

0.77, 0.81

<.001

Strong, positive

Yes

CollaboRATE-5 mean

r=0.80

0.78, 0.82

<.001

Strong, positive

Yes

CollaboRATE-10 top score

rpb=0.49

0.45, 0.53

<.001

Moderate, positive

Yes

CollaboRATE-5 top score

rpb=0.50

0.46, 0.54

<.001

Strong, positive

Yes

CollaboRATE-10 mean

r=0.67

0.64, 0.70

<.001

Strong, positive

Yes

CollaboRATE-5 mean

r=0.68

0.65, 0.71

<.001

Strong, positive

Yes

CollaboRATE-10 top score

rpb=0.36

0.31, 0.41

<.001

Moderate, positive

Yes

CollaboRATE-5 top score

rpb=0.37

0.32, 0.42

<.001

Moderate, positive

Yes

CollaboRATE-10 mean

rpb=0.42

0.37, 0.46

<.001

Moderate, positive

No

CollaboRATE-5 mean

rpb=0.46

0.42, 0.51

<.001

Moderate, positive

No

CollaboRATE-10 top score

Agreement=83.4

0.48, 0.59

<.001

Moderate

No

0.50, 0.60

<.001

Moderate

No

Psychometric properties of CollaboRATE
Concurrent validity (with SDM-Q-9)

Concurrent validity (with PICS-DFS)

Divergent validity (with clinician technical skills
rating)

% Kappa= 0.53
CollaboRATE-5 top score

Agreement=83.8
% kappa=0.55

Intrarater reliability (Time 1 to Time 2)
CollaboRATE-10 mean

ICC (2,2)=0.86

0.82, 0.90

<.001

Excellent

Yes

CollaboRATE-5 mean

ICC (2,2)=0.82

0.76, 0.87

<.001

Excellent

Yes

CollaboRATE-10 top score

Agreement=84.7

0.42, 0.70

<.001

Moderate

Yes

0.44, 0.72

<.001

Moderate

Yes

% kappa=0.56
CollaboRATE-5 top score

Agreement=82.4
% kappa=0.58

a

Yes=psychometric property found in this sample; no=psychometric property not found in this sample.

Table 7. Sensitivity to change of CollaboRATE.
CollaboRATE

Time 1 to Time 2 (n=29)
Dimensions

a

Time 1 to Time 2 (n=33)

Statistic

0

3

t 28

CollaboRATE-10 mean, mean (SD)

38.0
(29.0)

78.9
(28.0)

CollaboRATE-5 mean,a mean (SD)

4.5 (3.2)

9.0 (3.8)

CollaboRATE-10 top score, n (%)

1 (3.5)

12 (41.4)

CollaboRATE-5 top score, n (%)

1 (3.5)

13 (44.8)

Dimensions
2

χ 1

Statistic
χ21

P

3

0

t (df)

P

–6.75

<.001

82.2
(18.3)

66.3
(25.5)

3.58
(32)

–5.87

<.001

9.7 (2.6)

7.4 (3.2)

4.73
(31)

11.0

.001

11 (33.3)

3 (9.1)

8.0

.008

12.0

<.001

13 (39.4)

5 (15.2)

6.4

.02

<.001

<.001

1 missing response for CollaboRATE-5 Time 1 (3 dimensions) to Time 2 (0 dimensions).

Discussion
Principal Findings
In simulated patient-clinician encounters, CollaboRATE, a
patient-reported measure of the SDM process, demonstrated
http://www.jmir.org/2014/1/e2/
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discriminative validity, concurrent validity, intrarater reliability,
and sensitivity to change. Divergent validity was not
demonstrated. Although further testing in real-world clinical
care is needed, these results provide a solid foundation on which
to consider this measure a fast and frugal measure of the SDM
process.
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CollaboRATE discriminated between all levels of SDM. It was
particularly effective when discriminating between the absence
and presence of any level of SDM. Although the discriminative
ability of CollaboRATE was evident between moderate and
high SDM encounters, the magnitude of differences was smaller.
A greater number of recordings would be required to detect
differences between moderate and high SDM in real-world
settings.
CollaboRATE performed as well as the 2 most-commonly used
patient-reported measures of SDM process. All 3 measures
(CollaboRATE, SDM-Q-9, and the PICS-DFS) demonstrated
excellent psychometric qualities, including discriminative
validity (previously unreported for both SDM-Q-9 and the
PICS-DFS). CollaboRATE scores remained consistent when
retested over a 1- to 2-week period. CollaboRATE was also
capable of detecting a change on resurvey in the level of SDM
when participants viewed a clinical encounter with a different
number of core dimensions.
There was little difference in the psychometric properties of
CollaboRATE when a 10-point anchored scale or 5-point Likert
response scale was used. Further discussion and testing with
patients and clinicians, in real clinics is required to decide which
is preferred. In addition, top score analysis was also conducted
as part of our analysis and mirrored the psychometric properties
of CollaboRATE when treated as a continuous outcome, with
the exception of reduced intrarater reliability.

Strengths and Limitations of the Study Method
A strength of our method is that the use of simulated encounters,
delivered via the Internet, allowed us to examine discriminative
validity in ways that are not possible in clinical settings. The
use of simulated medical encounters in this manner has been
used successfully in previous studies and is deemed an important
intermediary step to real-world testing [10,44-46]. It could be
argued that assessing a measure under idealized circumstances
is highly desirable because it is less time consuming, less
intrusive for participants, and less costly. Moreover, if a measure
cannot perform under ideal and controlled circumstances, it is
unlikely to succeed in the mire of clinical practice. In addition,
we have successfully demonstrated that the Internet can be used
to successfully deliver and conduct this type of psychometric
assessment in the field of SDM. We hope to encourage other
measure development researchers to consider this approach in
the future before testing in the clinical setting. Our choice of
animated characters rather than real-life video recordings was
to avoid potential rater bias that has been commonly reported
with the latter [47]. The simulated encounters are freely
available for use as teaching or research resources (Multimedia
Appendices 1-6).
A limitation is potential confounding because of the differing
durations of the simulated encounters, which increased as more
dimensions of SDM were included. However, we argue that
this is also likely reflective of how SDM might increase in the
clinical setting. In addition, the varying length of times across
each of the 6 scenarios could not be standardized without
introducing more bias. We plan to assess the impact of
consultation length on SDM in usual care. We were also limited
http://www.jmir.org/2014/1/e2/
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to creating encounters that dealt with only 1 health issue. This
may be reflective of specialist care, but it is less reflective of
primary care. Our choice of clinician technical skills as measure
of divergent validity appeared inadequate as none of the
measures could meet this criteria using this question in the
current sample. Finally, there was the potential of introducing
selection bias, as approximately 35% of participants were
excluded for not taking the minimal required time to view the
encounter and complete the survey. However, we feel this risk
was low as are use of quotas ensured a representative sample
of the US population.

Results in Context
Our findings contribute further evidence that short
patient-reported measures can produce valid and reliable results
[19,22,48,49] and we believe that CollaboRATE addresses this
gap in the field of SDM process measurement [7]. The
psychometric qualities of CollaboRATE in the current study
compare well with the reported psychometric properties of
existing measures [6,7]. We demonstrated intrarater reliability,
as has been shown for the Facilitation of Patient Involvement
in Care Scale [11]. We also demonstrated CollaboRATE’s
discriminative validity and sensitivity to change. To our
knowledge, this is the first time these aspects of validity have
been demonstrated in a measure of the SDM process. Although
short whole-encounter measures of the SDM process exist
currently [11,14], we believe CollaboRATE is more
understandable for patients because it avoids explicit reference
to decisions made within the encounter [15,16].

Implications
To date, measures of the SDM process are not routinely
implemented in clinical practice. We believe that CollaboRATE
can assist in this effort because it is easy to understand and
allows for uncomplicated analysis. Our previous work
demonstrates that CollaboRATE is also easily administered to
patients and has high face validity [24]. In addition there are
practical benefits of short tools for both research (eg, reduced
respondent burden), and policy (eg, ease of interpretation,
implementation, and cost) [20,21]. The potential of
CollaboRATE to assess SDM generically increases the potential
scope of its use, whether patients seek help for long-term
conditions or in situations where alternative treatments need to
be compared. Although lengthier observer- and patient-reported
measures of the SDM process can provide more detail about
the consultation, CollaboRATE is better positioned to be used
on a larger scale to produce valid and reliable measurement of
the SDM process while also enabling faster feedback to clinics
and clinicians. This patient-reported feedback can have positive
effects on clinical practice [50] and patient participation in
medical care associated with a range of positive health outcomes
[51].

Conclusion
We have developed a fast and frugal measure of the SDM
process that has sound psychometric properties when tested in
a simulated setting. Stage 3 evaluation of CollaboRATE in
real-world clinical settings, including its psychometric properties
and feasibility, is now required.
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Multimedia Appendix 1
Simulated doctor-patient encounter with no attempt at shared decision making.
[MP4 File (MP4 Video), 6MB-Multimedia Appendix 1]

Multimedia Appendix 2
Simulated doctor-patient encounter with a low level of shared decision making: detailed Information on health issue provided,
no preference elicitation or integration.
[MP4 File (MP4 Video), 17MB-Multimedia Appendix 2]

Multimedia Appendix 3
Simulated doctor-patient encounter with a low level of shared decision making: preference elicitation, little information on health
issue provided and no preference integration.
[MP4 File (MP4 Video), 11MB-Multimedia Appendix 3]

Multimedia Appendix 4
Simulated doctor-patient encounter with a moderate level of shared decision making: detailed Information on health issue provided
and preferences elicited, no preference integration.
[MP4 File (MP4 Video), 22MB-Multimedia Appendix 4]

Multimedia Appendix 5
Simulated doctor-patient encounter with a moderate level of shared decision making: preferences elicited and integrated, little
information on health issue provided.
[MP4 File (MP4 Video), 14MB-Multimedia Appendix 5]

Multimedia Appendix 6
Simulated doctor-patient encounter with a high level of shared decision making: detailed Information on health issue provided,
preferences elicited and integrated.
[MP4 File (MP4 Video), 25MB-Multimedia Appendix 6]

References
1.
2.

3.

4.

Coulter A, Edwards A, Elwyn G, Thomson R. Implementing shared decision making in the UK. Z Evid Fortbild Qual
Gesundhwes 2011 Jan;105(4):300-304. [doi: 10.1016/j.zefq.2011.04.014] [Medline: 21620325]
Frosch DL, Moulton BW, Wexler RM, Holmes-Rovner M, Volk RJ, Levin CA. Shared decision making in the United
States: policy and implementation activity on multiple fronts. Z Evid Fortbild Qual Gesundhwes 2011;105(4):305-312.
[doi: 10.1016/j.zefq.2011.04.004] [Medline: 21620326]
Härter M, van der Weijden T, Elwyn G. Policy and practice developments in the implementation of shared decision making:
an international perspective. Z Evid Fortbild Qual Gesundhwes 2011 Jan;105(4):229-233. [doi: 10.1016/j.zefq.2011.04.018]
[Medline: 21620313]
Barry MJ, Edgman-Levitan S. Shared decision making--pinnacle of patient-centered care. N Engl J Med 2012 Mar
1;366(9):780-781. [doi: 10.1056/NEJMp1109283] [Medline: 22375967]

http://www.jmir.org/2014/1/e2/

XSL• FO
RenderX

J Med Internet Res 2014 | vol. 16 | iss. 1 | e2 | p. 11
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
5.

6.
7.

8.
9.

10.
11.
12.
13.

14.
15.
16.

17.

18.

19.

20.
21.
22.

23.

24.

25.
26.

27.

Gravel K, Légaré F, Graham ID. Barriers and facilitators to implementing shared decision-making in clinical practice: a
systematic review of health professionals' perceptions. Implement Sci 2006 Jan;1:16 [FREE Full text] [doi:
10.1186/1748-5908-1-16] [Medline: 16899124]
Simon D, Loh A, Härter M. Measuring (shared) decision-making--a review of psychometric instruments. Z Arztl Fortbild
Qualitatssich 2007 May;101(4):259-267. [Medline: 17601182]
Scholl I, Koelewijn-van Loon M, Sepucha K, Elwyn G, Légaré F, Härter M, et al. Measurement of shared decision making
- a review of instruments. Z Evid Fortbild Qual Gesundhwes 2011 Jan;105(4):313-324. [doi: 10.1016/j.zefq.2011.04.012]
[Medline: 21620327]
Légaré F, Witteman HO. Shared decision making: examining key elements and barriers to adoption into routine clinical
practice. Health Aff (Millwood) 2013 Feb;32(2):276-284. [doi: 10.1377/hlthaff.2012.1078] [Medline: 23381520]
Elwyn G, Scholl I, Tietbohl C, Mann M, Edwards A, Clay K, et al. “Many miles to go …”: a systematic review of the
implementation of patient decision support interventions into routine clinical practice. BMC Med Inform Decis Mak
2013;13(Suppl 2):S14. [doi: 10.1186/1472-6947-13-S2-S14]
Melbourne E, Sinclair K, Durand MA, Légaré F, Elwyn G. Developing a dyadic OPTION scale to measure perceptions of
shared decision making. Patient Educ Couns 2010 Feb;78(2):177-183. [doi: 10.1016/j.pec.2009.07.009] [Medline: 19647970]
Martin LR, DiMatteo MR, Lepper HS. Facilitation of patient involvement in care: development and validation of a scale.
Behav Med 2001 Jan;27(3):111-120. [doi: 10.1080/08964280109595777] [Medline: 11985184]
Lerman CE, Brody DS, Caputo GC, Smith DG, Lazaro CG, Wolfson HG. Patients' Perceived Involvement in Care Scale:
relationship to attitudes about illness and medical care. J Gen Intern Med 1990;5(1):29-33. [Medline: 2299426]
Kriston L, Scholl I, Hölzel L, Simon D, Loh A, Härter M. The 9-item Shared Decision Making Questionnaire (SDM-Q-9).
Development and psychometric properties in a primary care sample. Patient Educ Couns 2010 Jul;80(1):94-99. [doi:
10.1016/j.pec.2009.09.034] [Medline: 19879711]
Degner LF, Kristjanson LJ, Bowman D, Sloan JA, Carriere KC, O'Neil J, et al. Information needs and decisional preferences
in women with breast cancer. JAMA 1997 May 14;277(18):1485-1492. [Medline: 9145723]
Entwistle VA, Skea ZC, O'Donnell MT. Decisions about treatment: interpretations of two measures of control by women
having a hysterectomy. Soc Sci Med 2001 Sep;53(6):721-732. [Medline: 11511048]
Entwistle VA, Watt IS, Gilhooly K, Bugge C, Haites N, Walker AE. Assessing patients' participation and quality of
decision-making: insights from a study of routine practice in diverse settings. Patient Educ Couns 2004 Oct;55(1):105-113.
[doi: 10.1016/j.pec.2003.08.005] [Medline: 15476997]
Hauer KE, Fernandez A, Teherani A, Boscardin CK, Saba GW. Assessment of medical students' shared decision-making
in standardized patient encounters. J Gen Intern Med 2011 Apr;26(4):367-372 [FREE Full text] [doi:
10.1007/s11606-010-1567-7] [Medline: 21108048]
Weiss MC, Peters TJ. Measuring shared decision making in the consultation: a comparison of the OPTION and Informed
Decision Making instruments. Patient Educ Couns 2008 Jan;70(1):79-86. [doi: 10.1016/j.pec.2007.09.001] [Medline:
17942270]
de Boer AG, van Lanschot JJ, Stalmeier PF, van Sandick JW, Hulscher JB, de Haes JC, et al. Is a single-item visual analogue
scale as valid, reliable and responsive as multi-item scales in measuring quality of life? Qual Life Res 2004
Mar;13(2):311-320. [Medline: 15085903]
Bowling A. Just one question: If one question works, why ask several? J Epidemiol Community Health 2005
May;59(5):342-345 [FREE Full text] [doi: 10.1136/jech.2004.021204] [Medline: 15831678]
Littman AJ, White E, Satia JA, Bowen DJ, Kristal AR. Reliability and validity of 2 single-item measures of psychosocial
stress. Epidemiology 2006 Jul;17(4):398-403. [doi: 10.1097/01.ede.0000219721.89552.51] [Medline: 16641618]
Lindberg P, Josephson M, Alfredsson L, Vingård E. Comparisons between five self-administered instruments predicting
sick leaves in a 4-year follow-up. Int Arch Occup Environ Health 2009 Jan;82(2):227-234. [doi: 10.1007/s00420-008-0326-0]
[Medline: 18408948]
DeSalvo KB, Jones TM, Peabody J, McDonald J, Fihn S, Fan V, et al. Health care expenditure prediction with a single
item, self-rated health measure. Med Care 2009 Apr;47(4):440-447. [doi: 10.1097/MLR.0b013e318190b716] [Medline:
19238099]
Elwyn G, Barr PJ, Grande SW, Thompson R, Walsh T, Ozanne EM. Developing CollaboRATE: a fast and frugal
patient-reported measure of shared decision making in clinical encounters. Patient Educ Couns 2013 Oct;93(1):102-107.
[doi: 10.1016/j.pec.2013.05.009] [Medline: 23768763]
CollaboRATE. URL: http://www.collaboratescore.org/collaborate.html [accessed 2013-12-18] [WebCite Cache ID
6Ly0pLKdC]
File T. Computer and Internet use in the United States: Population characteristics. Washington, DC: US Census Bureau;
2013 May. URL: http://www.census.gov/hhes/computer/files/2011/p20-568.pdf [accessed 2013-11-04] [WebCite Cache
ID 6Kt1Dibjn]
Liu H, Cella D, Gershon R, Shen J, Morales LS, Riley W, et al. Representativeness of the Patient-Reported Outcomes
Measurement Information System Internet panel. J Clin Epidemiol 2010 Nov;63(11):1169-1178 [FREE Full text] [doi:
10.1016/j.jclinepi.2009.11.021] [Medline: 20688473]

http://www.jmir.org/2014/1/e2/

XSL• FO
RenderX

Barr et al

J Med Internet Res 2014 | vol. 16 | iss. 1 | e2 | p. 12
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
28.

29.
30.
31.
32.

33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.

44.
45.

46.

47.

48.

49.
50.

51.

Barr et al

Elwyn G, Hutchings H, Edwards A, Rapport F, Wensing M, Cheung WY, et al. The OPTION scale: measuring the extent
that clinicians involve patients in decision-making tasks. Health Expect 2005 Mar;8(1):34-42. [doi:
10.1111/j.1369-7625.2004.00311.x] [Medline: 15713169]
Shields CG, Franks P, Fiscella K, Meldrum S, Epstein RM. Rochester Participatory Decision-Making Scale (RPAD):
reliability and validity. Ann Fam Med 2005;3(5):436-442 [FREE Full text] [doi: 10.1370/afm.305] [Medline: 16189060]
Rubin HR, Gandek B, Rogers WH, Kosinski M, McHorney CA, Ware JE. Patients' ratings of outpatient visits in different
practice settings. Results from the Medical Outcomes Study. JAMA 1993 Aug 18;270(7):835-840. [Medline: 8340982]
US Census Bureau. 2012. Annual social and economic supplement URL: http://www.census.gov/hhes/socdemo/education/
data/cps/ [accessed 2013-11-04] [WebCite Cache ID 6Kt2r0UWz]
Office of Management and Budget. Federal Register Notice. Washington, DC: The White House; 1997 Oct 30. Revisions
to the Standards for the Classification of Federal Data on Race and Ethnicity URL: http://www.whitehouse.gov/omb/
fedreg_1997standards [accessed 2013-11-04] [WebCite Cache ID 6Kt3743VT]
Shin HB, Kominski RA. Language Use in the United States: 2007. Washington, DC: US Census Bureau; 2010 Apr. URL:
http://www.census.gov/hhes/socdemo/language/data/acs/ACS-12.pdf [accessed 2013-11-04] [WebCite Cache ID 6Kt3LUgOz]
CAHPS Clinician & Group Surveys: Supplemental Items for the Adult Surveys 2.0. 2012 May 01. URL: https://cahps.
ahrq.gov/surveys-guidance/docs/2357a_Adult_Supp_Eng_20.pdf [accessed 2013-12-20] [WebCite Cache ID 6M0uPqWq5]
Walker A, Maher J, Coulthard M, Goddard E, Thomas M. Living in Britain: Results from the 2000/01 General Household
Survey. London: Office for National Statistics; 2001. URL: http://www.ons.gov.uk/ons/rel/ghs/general-household-survey/
2001-edition/index.html [accessed 2013-12-20] [WebCite Cache ID 6M0vTJqfl]
Degner LF, Sloan JA, Venkatesh P. The Control Preferences Scale. Can J Nurs Res 1997;29(3):21-43. [Medline: 9505581]
Streiner DL, Norman GR. Health Measurement Scales: A Practical Guide to Their Development and Use. Oxford: Oxford
University Press; 2008.
Cohen J. A power primer. Psychol Bull 1992 Jul;112(1):155-159. [Medline: 19565683]
Acock A. A Gentle Introduction to Stata, Revised Third Edition. College Station, TX: Stata Press; 2012.
Landis JR, Koch GG. The measurement of observer agreement for categorical data. Biometrics 1977 Mar;33(1):159-174.
[Medline: 843571]
Liang MH. Longitudinal construct validity: establishment of clinical meaning in patient evaluative instruments. Med Care
2000 Sep;38(9 Suppl):II84-II90. [Medline: 10982093]
Howden L, Meyer J. Age and Sex Composition: 2010. Washington, DC: US Census Bureau; 2011 May. URL: http://www.
census.gov/prod/cen2010/briefs/c2010br-03.pdf [accessed 2013-11-04] [WebCite Cache ID 6KsrcT4Gu]
Humes K, Jones N, Ramirez R. Overview of Race and Hispanic Origin: 2010. Washington, DC: US Census Bureau; 2011
Mar. URL: http://www.census.gov/prod/cen2010/briefs/c2010br-02.pdf [accessed 2013-11-04] [WebCite Cache ID
6KsqkEgl9]
Schnabl GK, Hassard TH, Kopelow ML. The assessment of interpersonal skills using standardized patients. Acad Med
1991 Sep;66(9 Suppl):S34-S36. [Medline: 1930521]
Cohen DS, Colliver JA, Marcy MS, Fried ED, Swartz MH. Psychometric properties of a standardized-patient checklist and
rating-scale form used to assess interpersonal and communication skills. Acad Med 1996 Jan;71(1 Suppl):S87-S89. [Medline:
8546794]
van Zanten M, Boulet JR, McKinley D. Using standardized patients to assess the interpersonal skills of physicians: six
years' experience with a high-stakes certification examination. Health Commun 2007 Jan;22(3):195-205. [doi:
10.1080/10410230701626562] [Medline: 17967142]
Winterbottom AE, Bekker HL, Conner M, Mooney AF. Patient stories about their dialysis experience biases others' choices
regardless of doctor's advice: an experimental study. Nephrol Dial Transplant 2012 Jan;27(1):325-331. [doi:
10.1093/ndt/gfr266] [Medline: 21642512]
DeSalvo KB, Jones TM, Peabody J, McDonald J, Fihn S, Fan V, et al. Health care expenditure prediction with a single
item, self-rated health measure. Med Care 2009 Apr;47(4):440-447. [doi: 10.1097/MLR.0b013e318190b716] [Medline:
19238099]
Littman AJ, White E, Satia JA, Bowen DJ, Kristal AR. Reliability and validity of 2 single-item measures of psychosocial
stress. Epidemiology 2006 Jul;17(4):398-403. [doi: 10.1097/01.ede.0000219721.89552.51] [Medline: 16641618]
Ivers N, Jamtvedt G, Flottorp S, Young JM, Odgaard-Jensen J, French SD, et al. Audit and feedback: effects on professional
practice and healthcare outcomes. Cochrane Database Syst Rev 2012 Jan;6:CD000259. [doi:
10.1002/14651858.CD000259.pub3] [Medline: 22696318]
Griffin SJ, Kinmonth AL, Veltman MW, Gillard S, Grant J, Stewart M. Effect on health-related outcomes of interventions
to alter the interaction between patients and practitioners: a systematic review of trials. Ann Fam Med 2004;2(6):595-608
[FREE Full text] [doi: 10.1370/afm.142] [Medline: 15576546]

Abbreviations
CPHS: Committee for the Protection of Human Subjects
http://www.jmir.org/2014/1/e2/

XSL• FO
RenderX

J Med Internet Res 2014 | vol. 16 | iss. 1 | e2 | p. 13
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

Barr et al

ICC: intraclass correlation
IP: Internet Protocol
IRB: Institutional Review Board
PICS-DFS: 5-item Doctor Facilitation subscale of the PICS
PICS: Perceived Involvement in Care Scale
RPAD: Rochester Participatory Decision-Making Scale
SDM-Q-9: 9-item Shared Decision Making Questionnaire
SDM: shared decision making

Edited by G Eysenbach; submitted 05.11.13; peer-reviewed by A Giguere, E Micaiah, L Kriston; comments to author 26.11.13;
accepted 14.12.13; published 03.01.14
Please cite as:
Barr PJ, Thompson R, Walsh T, Grande SW, Ozanne EM, Elwyn G
The Psychometric Properties of CollaboRATE: A Fast and Frugal Patient-Reported Measure of the Shared Decision-Making Process
J Med Internet Res 2014;16(1):e2
URL: http://www.jmir.org/2014/1/e2/
doi: 10.2196/jmir.3085
PMID: 24389354

©Paul James Barr, Rachel Thompson, Thom Walsh, Stuart W Grande, Elissa M Ozanne, Glyn Elwyn. Originally published in
the Journal of Medical Internet Research (http://www.jmir.org), 03.01.2014. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet
Research, is properly cited. The complete bibliographic information, a link to the original publication on http://www.jmir.org/,
as well as this copyright and license information must be included.

http://www.jmir.org/2014/1/e2/

XSL• FO
RenderX

J Med Internet Res 2014 | vol. 16 | iss. 1 | e2 | p. 14
(page number not for citation purposes)

