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Abstract
The Shared Decision-Making (SDM) Process scale (scored 0-4) uses 4 questions about decision-making behaviors: discussion of

options, pros, cons, and preferences. We use data from mail surveys of patients who made surgical decisions at 9 clinical sites and

a national web survey to assess the reliability and validity of the measure to assess shared decision-making at clinical sites. Patients

at sites using decision aids to promote shared decision-making for hip, knee, back, or breast cancer surgery had significantly higher

scores than national cross-section samples of surgical patients for 3 of 4 comparisons and significantly higher scores for both

comparisons with “usual care sites.” Reliability was supported by an intra-class correlation at the clinical site level of 0.93 and

an average correlation of SDM scores for knee and hip surgery patients treated at the same sites of 0.56. The results document

the reliability and validity of the measure to assess the degree of shared decision-making for surgical decisions at clinical sites.
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Introduction
Shared decision-making (SDM) is consistently listed as one
essential part of good quality medical care. The Patient-
Centered Primary Care Collaboration, for example, lists
SDM as a key element of the Patient-Centered Medical
Home (PCMH) (1). The National Quality Forum (NQF)
touts informing patients so they can actively participate in
decision-making as a high priority and has worked to
develop standards for decision aids to inform patients (2).
Legal scholars King and Moulton argue that shared decision-
making is essential to moving toward truly informed consent
(3). Most concretely, the U.S. National Learning Consortium
promotes shared decision-making as an essential component
of quality medical care (4).

The Shared Decision-Making (SDM) Process scale is
designed to assess the extent to which there was an interac-
tion between provider and patient that would meet standards
for shared decision-making (5–8). Based on an extensive
body of evaluation, this measure has been endorsed by the
National Quality Forum (NQF) to be used to assess the
quality of interactions between patients and providers when
surgical decisions are made (9).

One set of analyses on which the endorsement was based
looked at its reliability. For example, breast cancer patients’

answers to the SDM Process items were compared with
responses from independent staff who observed the interac-
tions between patients and physicians, and there was evi-
dence of good agreement (10). Short term (∼4 weeks) test–
retest reliability with a sample of hip and knee osteoarthritis
patients was 0.64 (11).

Other published studies have found consistent evidence of
its construct validity. Higher SDM Process scores have been
associated with high decision quality, as measured by
informed patients who received treatment consistent with
their goals and concerns (11), less reported regret (12), and
lower decision dissonance (where dissonance reflected lack
of alignment with patients’ goals and concerns (13).
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In addition to evidence of reliability and validity at the indi-
vidual patient level, there is the further question of how well the
measure works as a measure of the performance of clinical sites
in providing shared decision-making to their patients facing sur-
gical decisions (14). Because one of the important uses of a
measure like this is as a measure of clinical site quality, it is
crucial to document that the measure does produce reliable
and valid information about decision-making at a site. The
main goal of this paper is to present evidence about how well
this measure performs when used to evaluate the extent to
which clinical practices are practicing shared decision-making.

Methods
Data Sources
A fundamental premise of our analysis is that sites that give
high-quality decision aids to patients when decisions are
made will do more shared decision-making than sites that
do not routinely use decision aids.

The analyses presented in this paper are derived from the
following sources, all of which collected data from patients
using the SDM Process questions.

1. SDM Demonstration sites (SDM Demo sites): A
number of clinical sites across the country were part
of an experiment in integrating decision aids into
routine clinical sites. Two of those sites surveyed
patients who received a decision aid. Decisions for
which they have data include knee and hip replace-
ment and surgery for lower back pain. The surveys
of patients from the SDM Demo sites were conducted
by mail, with at least one follow-up mailing and often
a reminder phone call. The surveys were done within
6 months of the decision. The data collection was
carried out between 2009 and 2014 (15).

2. Decision Quality Field Tests were set up to establish the
reliability and validity of decision quality measures.
Two field tests provide data for the current analyses.

(a) The first field test was a retrospective, mailed
survey in 2009 among adults 40 years of age
and older with hip or knee osteoarthritis who
made a decision about total hip or knee replace-
ment with their physician in the prior 2 years
(11). Briefly, participants were enrolled from 3
academic hospitals and self-identified via news-
paper advertisements. At one hospital, patients
were recruited from a sample that had received
a video decision aid for treatment for knee or
hip osteoarthritis prior to meeting with a
surgeon. This group was categorized as a “DQ
(Decision Quality) SDM site.” The other respond-
ents were categorized as a “DQ usual care site.”

(b) The second field test was a prospective, longitu-
dinal survey of breast cancer patients and was

conducted at 4 cancer centers from February
2010 through February 2011. One of the
centers had a formal decision support system
that provided patient decision aids and decision
coaching and was categorized as a “DQ SDM
site.” The others did not and were categorized
as “DQ usual care sites.” Data collection, by
mail and phone, with a small gift incentive,
took place about 4 weeks after a treatment deci-
sion was made.

3. MOORE SDM Study: Surveyed patients in 2014 to
2015 at a single site who met with a specialist to
discuss treatment for hip or knee osteoarthritis.
Some patients received a decision aid as part of
their care. The assessment of the decision process
was done by mail approximately 6 months after the
visit or 6 months after surgery for those who had
surgery (11).

4. DECIDE OA (osteoarthritis) STUDY: This 3-site
study in 2016 to 2017 randomly assigned patients to
1 of 2 decision aids before meeting with a surgeon
to discuss total knee or hip replacement. Data were
collected from patients by mail survey about 6
months after their visit or 6 months after surgery
(for those who had surgery) (16).

5. The TRENDS survey data: This 2012 survey used an
online Internet panel maintained by Knowledge
Networks. Panel members were recruited from a
national probability sample of households that were
provided with Internet equipment and service if
they lacked it. A cross-section sample of adults 40
or older were asked to participate in the TRENDS
survey, first by reporting whether or not they had
made one or more of 10 common decisions in the pre-
ceding 2 years and then answering questions about
their interactions with providers around those deci-
sions (17). These data gave us another set of estimates
of SDM Process scores for cross-sections of patients
for 3 surgical decisions: knee and hip replacement
and surgery for low back pain. The overall response
rate was 59%.

A summary of the various data sources used in the analyses is
included in Table 1.

Measures
The SDM Process score consists of 4 questions that can be
tailored to a specific intervention or treatment:

1. How much did a doctor (or health care provider) talk
with you about the reasons you might want to (HAVE
INTERVENTION)? with responses of a lot, some, a
little, or not at all.
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2. How much did a doctor (or other health care provider)
talk with you about reasons you might not want to
(HAVE INTERVENTION)? with responses of a lot,
some, a little or not at all.

3. Did any of your doctors (or health care providers) ask
you if you wanted to (HAVE INTERVENTION)?
with responses of yes or no.

a. Did any of your doctors (or health care providers)
explain that you could choose whether or not to (HAVE
INTERVENTION)? with responses of yes or no.

OR

b. Did any of your doctors (or health care providers)
explain that there were choices in what you could do to
treat your [condition]? with responses of yes or no.

OR

c. Did any of your doctors (or health care providers) talk
about (ALTERNATIVE INTERVENTION) as an option
for you? with responses of yes or no.

The questions used in the various settings from which data
were drawn used the first 3 questions nearly exactly as
worded. An example of a slight variation on question 3
was asking whether patients wanted to have a “lumpectomy
or mastectomy.”With respect to the issue of whether patients
were told there were options or alternatives, the exact ques-
tions asked have varied more across the various settings in
which this series has been used (see item 4a, b, and c).

Analysis
SDM process score. Responses of “a lot” to items 1 and 2
receive 1 point; answers of “some” to items 1 and 2

receive 0.5 points; and answers of “yes” to items 3 and 4
receive 1 point. All other responses receive 0 points. A
total score is calculated by summing up the points, with a
range from 0 to 4. Note this scoring approach is slightly dif-
ferent from some previously published studies, based on a
recent analysis showing that using 0.5 instead of 1 for a
“some” response has some psychometric advantages (18).
A total score is only calculated when all questions are
answered.

Reliability at clinical site level. For this analysis, we used data
from 7 sites in the various DQ Field tests. All the patients
had undergone either knee or hip replacements. Patients at
4 of the sites had all been offered decision aids, patients at
2 sites had not, and at the seventh site, patients had been ran-
domized to seeing a decision aid or not. In the last site, the
patients who had and had not been offered decisions aids
were treated as having had care at different sites (because
the decision protocols were clearly different), producing an
effective number of 8 sites.

Within each of the sites, random groups of patients who
were making the same decision were created, with a
minimum size of 25 patients. In all, 54 patient groups were
created, based on answers from 1701 patients, and the
mean SDM process score was calculated for each group.

The reliability of the measure of patient decision-making
experience was calculated in 2 ways. First, using perhaps
the most common approach to reliability, we calculated the
intra-class correlation coefficient by dividing the between-
site variance by the total variance (19). Second, another,
though less commonly used, way to assess reliability is to
see how consistent the estimates are from different groups
of patients who received care from the same site for the
same decision. Each group from a site was paired with
another group from that same site that had made the same

Table 1. Summary of Data Sources Used in the Validity and Reliability Analyses.

Data source Clinical areas included Timing of survey

#

Responses

Validity analysis: SDM sites

compared with “Usual Care”
Used in clinic-level

reliability analysis?

1. SDM Demo

Sites

Knee and Hip

Osteoarthritis; Low

back pain

≤6 months after decision 397 2 of 2 sites had SDM; used in

validity analysis

No

2. DQ Field

Tests

Knee and Hip

Osteoarthritis

≤2 years after visit with

surgeon

318 1 of 3 sites had SDM; used in

validity analysis

Yes

Breast Cancer About 4 weeks after

surgery

248 1 of 4 sites had SDM; used in

validity analysis

No

3. MOORE

SDM Study

Knee and Hip

Osteoarthritis;

About 6 months after visit

with surgeon or after

surgery

637 1 site, subset of patients had

SDM; not used in validity

analysis

Yes

4. DECIDE

OA Study

Knee and Hip

Osteoarthritis

About 6 months after visit

with surgeon or after

surgery

944 3 of 3 sites had SDM; not

used in validity analysis

Yes

5. TRENDS Knee and Hip

Osteoarthritis; Low

back pain

≤2 years after visit 370 No SDM; used in validity

analysis

No
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decision (a total of 27 pairs). The Pearson correlation coeffi-
cient of the average scores from the patient group pairs across
all the sites was calculated (20). This process of randomly
assigning participants to groups and calculating the correla-
tion was repeated 10,000 times so that a mean and 95% con-
fidence interval (CI) could be calculated.

Validity at clinical site level. We assessed whether or not clinical
sites that were making a special effort to implement shared
decision-making (SDM Demo sites and DQ Field Test sites
that were routinely having patients review decision aids prior
to making a surgical decision) had higher SDM Process
scores than sites practicing “usual care” (DQ Usual care) or
than cross-sections of patients (TRENDS survey) who faced
the same decision. We used t tests to compare mean SDM
Process scores from different settings, using a Welch’s correc-
tion when needed. We also calculated Cohen’s d effect sizes
for all comparisons. This effect size indicates the difference
between groups in terms of their standard deviations where a
d of 0.2 would indicate a small effect, a d of 0.5 indicates a
medium effect and a d of 0.8 indicates a large effect.

All the data collection protocols for results reported in this
paper were overseen by the appropriate Institutional Review
Boards. None of the data used in this paper are in publicly
available repositories, but potentially they are available by
making specific request to the authors or their collaborators.

Results
Reliability at the Clinical Site Level
The more traditional measure of reliability, the intra-class
correlation coefficient (proportion of the total variance
accounted for by the between-site variance), was 0.93.
When we calculated the correlations of the average SDM
Process scores of 27 random pairs of patient groups that
had made the same decisions at the same sites across 8 clin-
ical sites, the average Pearson correlation coefficient from
10,000 samples was 0.56 (95% CI 0.56, 0.56; P< .001).

Validity at the Clinical Site Level
In Table 2, for osteoarthritis of the knee and hip, patients in
the SDM Demo sites where decision aids were used reported
significantly better decision processes than a cross-section
sample of adults who faced the same decisions (2.92 vs.
2.47, P< .001, d= 0.49 and 2.93 vs. 2.12, P< .001, d=
0.84 respectively). The difference in SDM Process Scores
for patients making decisions about lower back pain (2.98
vs. 2.75, P= .12, d= 0.22) was in the expected direction
but was not large enough to reach statistical significance.

Table 3 presents the data from the Decision Quality Field
Tests comparing the SDM Process scores for patients who
were treated in the site encouraging shared decision-making
with patients from the 3 usual care sites for which knee and
hip surgery decisions were made. We also have comparable

TRENDS data for comparison. The DQ SDM site had signif-
icantly better SDM Process scores than usual care sites with
no formal shared decision-making (2.80 vs 243, P< .001, d=
0.42). The DQ SDM site scores were better than the national
TRENDS sample as well (2.80 vs. 2.38, P< .001, d= 0.41).

Table 4 shows that the site-level SDM Process Scores
from breast cancer patients surveyed shortly after the deci-
sion in the Decision Quality Field Tests were significantly
better than scores from clinical sites where there was no inter-
vention to promote shared decision-making (2.74 vs 2.32, P
< .05, d= 0.47).

Sample characteristics for each data source used in Tables
2 to 4 are provided in Tables A to C in the Appendix.

Discussion
These findings are an important addition to the published lit-
erature on measurement because of the growing interest in
the use of shared decision-making as one way to assess the
quality of care at clinical sites (1,4). For decisions to have
hip and knee surgery, the ICC showed excellent reliability
of the SDM Process scale (0.93) (22). A reliability measure
that is perhaps less familiar, Pearson correlation coefficient,
found that randomly paired groups of patients getting their
care at the same sites had reasonably consistent average
scores (0.56) (19). Further, there was good evidence of con-
struct validity, as practices that are making a special effort to
do shared decision-making, in the form of providing patient
decision aids, get higher scores in all of our 6 comparisons,
5 being clearly statistically significant and the sixth being
in the expected direction, though falling short of statistical
significance (P= .12).

We make 2 recommendations about how to use this
measure to evaluate clinical practice: First, there is marked
variation in decision-making processes across different
types of decisions (17,21). Although one could argue that
shared decision-making standards should be the same regard-
less of the decision, we think fair comparisons among clinical
sites should be for the same procedures or set of options.
Second, the questions apply equally well to patients who
do and do not decide to have the intervention. However, in
clinical practice, we have found that it is very difficult to reli-
ably and consistently identify patients who discuss a decision
with a doctor but do not have the intervention. For comparing
sites, we recommend sampling only those who actually
received the interventions, based on medical records.

There are limits to the data we currently have. The data on
the reliability are only from 2 decisions. Larger samples and
testing across more decisions and more sites would provide a
stronger basis for assessing reliability.

Another potential concern is that the period of time
between the time the decision was made and the questions
were answered varied, from shortly after the decision was
made up to 2 years. While one study has shown that the
lag time does not affect results (22), we hope future studies
can strengthen the data.
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Finally, the TRENDS data were collected on the web and
the other surveys were done using paper. Since both
approaches are self-administered, effects of mode on
answers are likely minimal, but we did not have a way to
test for mode effects.

Of course, there are a number of other measures that have
been used to attempt to measure shared decision-making. A
recent review looked at psychometric evidence for the valid-
ity of 40 different measures (23). However, none of those
measures stood out as having a particularly strong psycho-
metric profile. Meanwhile, another study compared this
SDM Process scale with the SURE (24) scale and
CollaboRATE (25), 2 measures that have been widely used
to assess shared decision-making. Although they both are
used to measure the decision-making process, SURE mea-
sures how patients feel about how prepared they are to
make a decision and CollaboRATE is a sum of 3 patient
ratings of the physician’s effort to involve the patient.

Despite the differences in approach, the 3 measures were
found to produce similar substantive results (26). The
SURE and SDM Process measures, in particular, showed
strong evidence of validity (26). The SDM Process Scale
has demonstrated strong psychometric properties, as good
or stronger than other available measures.

In summary, some key strengths of this measure are that it
is short, easy to complete, and easy to tailor to almost any
decision context or medical intervention. It focuses on
patient descriptions of their interactions, rather than their
ratings, which our testing suggests is an asset in obtaining
meaningful patient reports about their interactions with
their providers. It has been translated into Spanish and was
shown to work well with Spanish speakers (12). We have
presented a generic version of the questions, but slight
wording changes to fit different situations do not appear to
affect the validity so long as the basic target of the questions
is maintained. Moreover, because the questions focus on

Table 2. Mean Shared Decision-Making Process Scores at SDP Demo Sites and From a National Sample of Patients (TRENDS) for 3

Orthopedic Procedures.

Data source Decision topic N
Mean decision

process score

SD decision

process score

t comparing SDM demo sites

with TRENDSa P d

TRENDS Surgery: Knee Pain 160 2.47 1.11

SDM Demo

Sites

Knee Osteoarthritis 224 2.92 0.783 4.46 <.001 0.49

TRENDS Surgery: Hip Pain 56 2.12 1.276

SDM Demo

Sites

Hip Osteoarthritis 123 2.93 0.786 4.39 <.001 0.84

TRENDS Surgery: Low Back Pain 154 2.75 1.101

SDM Demo

Sites

Herniated Disc+ Spinal

Stenosis

50 2.98 0.802 1.58 .118 0.22

aAll analyses used a Welch’s 2-sample t test as the homogeneity of variance assumption was not met.

Table 3. Mean Shared Decision-Making Process Scores From DQ SDM Site, DQ Usual Care Sites, and a Cross-Section Sample of Adults

(TRENDS) Who Made Decisions for How to Treat Osteoarthritis of the Hip or Knee.

Data source N
Mean decision

process score

SD decision

process score

t comparing DQ SDM site with

usual care sites and TRENDSa P d

DQ SDM site 147 2.8 0.81

DQ Usual Care Sites 171 2.43 0.95 3.7 <.001 0.42

TRENDS National survey of adults who

made decisions about knee or hip

replacementa

216 2.38 1.16 4.12 <.001 0.41

aAnalysis used a Welch’s 2-sample t test as the homogeneity of variance assumption was not met.

Table 4. Mean Shared Decision- Making Process Scores From DQ Field Test With One SDM Site, 3 “Usual Care” Sites for Decisions for
Surgical Treatment for Early Stage Breast Cancer.

Data source N Mean decision process score SD decision process score

t comparing DQ SDM Site with

usual care sites I d

DQ SDM Site 33 2.74 0.78

DQ Usual Care Sites 227 2.32 0.92 2.5 0.013 0.47

Fowler et al 5



behaviors, the results provide a clear direction for clinicians
interested in improving their practice. It is available for use
at no charge upon request to the authors.

Conclusions
This paper presents evidence documenting the reliability and
validity of the SDM Process score, a short, patient-reported
survey that can be used to assess the extent to which
shared decision-making is being used in clinical sites
across a range of health care decisions. This NQF-endorsed
measure can make an important contribution to evaluating
the extent to which clinical care is meeting standards for
patient-centered care.

Appendix: Demographic Characteristics of
Samples

Authors’ Note
All of the data used in this paper were reviewed and the protocols
approved by the appropriate Institutional Review Boards (IRB).
The New England IRB oversaw the protocols for the TRENDS
survey and deemed the project exempt because respondents could
not be identified, either directly or by links, by the investigators.
The Partners Human Research Committee at Massachusetts
General Hospital (now Massachusetts General Brigham) reviewed
and approved the protocols for Demo Site data (2006P002025),
the Decision Quality Field Tests (2008P02488), the Moore SDM
Study (2013P001794), and the DECIDE OA Study
(2016P00229). All the protocols for collecting data for these
studies were approved by the appropriate Institutional Review
Boards as listed above. Except for the TRENDS study, which was
declared “exempt,” all the subjects whose survey responses are
reported in this study were provided with information that was
reviewed and approved by the appropriate Institutional Review
Board. In all cases, because participating in the surveys was

Table A. Demographic Characteristics of Respondents in Table 2.

Demographic

characteristics

Demo site, knee

osteoarthritis

TRENDS knee

pain decision

Demo site, hip

osteoarthritis

TRENDS hip

pain decision

Demo site, back

disc or stenosis

decision

TRENDS low

back pain

decision

Percent male 39% 48% 46% 57% 48% 52%

Age <40 2% 0 2% 0 28% 0

Age 40-64 52% 52% 52% 48% 44% 63%

Age 65+ 45% 48% 46% 52% 28% 37%

Education HS

graduate or less

28% 43% 23% 34% 40% 43%

Education some

college

27% 19% 25% 25% 26% 23%

Education college

graduate or more

45% 38% 52% 41% 34% 34%

Ethnicity, white

non-Hispanic

97% 80% 99% 79% 92% 82%

Table B. Demographic Characteristics of Respondents in Table 3.

Demographic

characteristics

DQ SDM site,

osteoarthritis

hip or knee

DQ usual

care site,

osteoarthritis,

hip or knee

TRENDS,

knee or hip

replacement

decision

Percent male 40% 50% 50%

Age <40 0 1 0

Age 40-64 58% 61% 51%

Age 65+ 42% 38% 49%

Education HS

graduate or

less

20% 18% 41%

Education some

college

23% 25% 20%

Education

college

graduate or

more

57% 57% 39%

Ethnicity, white

non-Hispanic

99% 92% 80%

Table C. Demographic Characteristics of Respondents in Table 4.

Demographic

characteristics

DQ SDM Site,

early stage breast

cancer

DQ Usual Care site,

early stage breast

cancer

Percent female 100% 100%

Age <40 6% 7%

Age 40-64 79% 65%

Age 65+ 15% 27%

Education HS

graduate or less

16% 11%

Education some

college

28% 31%

Education college

graduate or more

56% 58%

Ethnicity, white

non-Hispanic

78% 92%
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deemed minimal risk, the IRBs ruled that the act of completing the
self-administered survey, on paper or on the web, implied giving
informed consent.
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