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Patient Activation as a Pathway to Shared Decision-making
for Adults with Diabetes or Cardiovascular Disease
Bing Ying Poon, PhD , Stephen M. Shortell, PhD, MPH, MBA, and Hector P. Rodriguez,
PhD, MPH

School of Public Health, University of California Berkeley, Berkeley, CA, USA.

BACKGROUND: Shared decision-making (SDM) is widely
recognized as a core strategy to improve patient-centered
care. However, the implementation of SDM in routine care
settings has been slow and its impact mixed.
OBJECTIVE:We examine the temporal association of pa-
tient activation and patients’ experience with the SDM
process to assess the dominant directionality of this
relationship.
DESIGN: Patient activation, or a patients’ knowledge,
skills, and confidence in self-management, was assessed
using the 13-item Patient Activation Measure (PAM).
Patient-reported assessment of the SDM process was
assessed using the 3-item CollaboRATE measure. Pa-
tients at 16 adult primary care practices were surveyed
in 2015 and 2016 on PAM (α = 0.92), CollaboRATE (α =
0.90), and demographics. The relationship between PAM
and CollaboRATE was estimated using a cross-lagged
panel model with clustered robust standard errors and
pract ice f ixed effects, control l ing for pat ient
characteristics.
PARTICIPANTS: 1222 adult patients with diabetes and/
or cardiovascular disease with survey responses at base-
line (51% response rate) and a 1-year follow-up (73%
response rate).
RESULTS: PAM (mean 3.27 vs 3.28 on a range of 1 to 4;
p = 0.082) and CollaboRATE (mean 3.62 vs 3.63 on a
range of 1 to 5; p = 0.14) did not change significantly over
time. In adjusted analyses, the path from baseline PAM to
follow-up CollaboRATE (β = 0.35; p < 0.0001) was stronger
than the path from baseline CollaboRATE to follow-up
PAM (β = 0.04; p = 0.001).
CONCLUSIONS: The relationship between patient activa-
tion and patients’ experiences of the SDM process is bidi-
rectional, but dominated by baseline patient activation.
Rather than promoting the use of SDM for all patients,
healthcare organizations should prioritize interventions
to promote patient activation and engage patients with
relatively high activation in SDM interventions.
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making; patient-physician communication; patient-physician

relationship.
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INTRODUCTION

Cardiovascular disease (CVD) is the leading cause of death
in the USA and often co-occurs with diabetes. These
two conditions account for 17% and 24% of national ex-
penditures1–3. The effective management of diabetes and
CVD depends crucially on treatment adherence4–7, but
many patients with diabetes and/or CVD are not adherent
to prescribed treatment plans. The mean medication adher-
ence rate among patients with cardiovascular disease
across 129 studies was 76.6% while the mean medication
adherence rate among adult patients with diabetes across
23 studies was 67.5%8.
Shared decision-making (SDM) is a collaborative pro-

cess in which patients and physicians exchange informa-
tion about patient preferences and treatment options and
tradeoffs to arrive at treatment decisions9, 10. SDM for
patients with diabetes and/or CVD has the potential to
improve adherence because patients are better able to ad-
here to treatment plans that were collaboratively developed
with their physicians, and are more likely to reflect their
motivations, abilities, and physical environment11. Despite
SDM’s potential for improving care, not all patients want to
engage in medical decision-making12. Older, less healthy,
and less educated patients tend to prefer less active roles in
medical decision-making13 but these same patients are also
most likely to benefit from engaging in shared decisions
with physicians14.
Patient preferences for engaging in treatment decisions

are dynamic and can increase with improved knowledge
and self-efficacy, where self-efficacy is confidence in one’s
capabilities 15, 16. Patient activation, or a patient’s self-
assessment of knowledge, skills, and confidence to manage
their own health17, may be an important precursor to SDM.
Patient activation and SDM have both been associated with
improved outcomes among patients with diabetes and/or
cardiovascular disease11, 18, 19. Patient activation and pa-
tients’ experiences of SDM are known to be associated, but
the dominant direction of this association is unclear20, 21. In
this study, we aim to untangle the temporal relationship
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between patient activation and SDM among adult patients
with diabetes and/or CVD.
We developed hypotheses about the connections between

patient activation and patients’ experiences of SDM using an
interactionist perspective on communication, which stipulates
that the clinical encounter is jointly produced by the patient
and the physician in a bidirectional relationship22. Specifical-
ly, we used survey data from adult patients with diabetes and/
or CVD to examine the following three hypotheses:

1. Better baseline experiences of SDM are associated with
higher patient activation at follow-up.

2. Higher baseline patient activation is associated with
better experiences of SDM at follow-up.

3. The relationship between patient activation and experi-
ences of SDM is dominated by baseline patient
activation.

METHODS

Data

Patient survey and clinical data linked to practice survey
data from the ACTIVATE study21 were analyzed. Two
large accountable care organizations (ACOs) participated
in the ACTIVATE study: Advocate Health Care in the
greater Chicago, IL, area and HealthCare Partners in the
greater Los Angeles, CA, area. Both are large healthcare
systems that participated in the Medicare Shared Savings
program, which provides incentives for increasing patient
involvement in care to reduce costs and improve outcomes.
A 39-item survey on organizational practices of patient
involvement was developed based on prior research and a
review of the literature23. The survey was administered to
the clinical or practice leader at each of the 44 practices at
Advocate and 27 practices at HealthCare Partners. Respon-
dents indicated the extent to which the physicians practiced
each of the 39 activities, from not at all (0%) to all physi-
cians always (100%). Eight practices from each ACO were
randomly selected for the primary study based on results
from this survey: four from the top quartile of the distribu-
tion of adoption of organizational practices and four from
the bottom quartile. Differences in the characteristics of
practices with high vs low adoption of patient engagement
strategies have been previously described24.
Within each of the 16 practice sites, adult patients were

sampled if they had at least one visit to the site in the year
before each survey, if they had a diagnosis of diabetes and/
or CVD, if they were over 18 years old, and if they spoke
English and/or Spanish for the purposes of completing the
patient survey. Patients were surveyed between April and
September 2015 (baseline) and again between May and
August 2016 (follow-up). The institutional review board

of the University of California, Berkeley approved the
study protocol prior to data collection.

Sample

From an initial sampling frame of 4368 patients, there was a
51% response rate at baseline with 2192 non-respondents and
2176 respondents. Of the 2176 baseline respondents, 400
switched health plans or passed away, so were excluded.
Another 485 patients did not respond to the follow-up survey
for a response rate of 73% with 1291 respondents. The range
of baseline patient survey response rates across 16 sites is 38 to
62%with a median of 51% at low adoption sites and a median
of 52% at high adoption sites. Among baseline respondents,
the follow-up response rates ranged from 68 to 80% with a
median of 75% at low adoption sites and a median of 73% at
high adoption sites. Of the 1291 respondents, 69 were exclud-
ed for missing key study variables. The final analytic sample
includes 1222 patients with baseline and follow-up surveys
and data for key study variables. Electronic health record
(EHR) data on patient demographics, insurance status, and
comorbidities were integrated with the survey data. The flow-
chart for this sample selection process is shown in Appendix
Table 3.

Measures

The main independent variable is the short-form 13-item
Patient Activation Measure (PAM), a measure of patients’
skill, knowledge, and confidence in self-management. Pa-
tients were asked to indicate their level of agreement with
13 statements, such as “I am confident that I can take
actions that will help prevent or minimize some symptoms
or problems associated with my health condition,” “I un-
derstand the nature and causes of my health condition,” and
“I know the different medical treatment options available
for my health condition.” See Appendix for a full descrip-
tion of this measure. Patient responses varied from (1)
Strongly disagree to (4) Strongly agree. As PAM has been
well validated as a unidimensional measure17, 25–30, a com-
posite PAM score (α = 0.92) was calculated based on the
half-scale rule, where at least half of the items comprising
the measure have to be complete in order for a score to be
calculated 31.
The outcome measure is patients’ experiences of SDM

using Elwyn’s CollaboRATE measure. Patients were asked
to indicate the level of effort made in response to three
questions: “How much effort was made to help you under-
stand your health issues,” “How much effort was made to
listen to things that matter most to you about your health
issues,” and “How much effort was made to include what
matters most to you in choosing what to do next.” Patient
responses varied from (1) No effort to (5) Every effort. A
composite CollaboRATE score (α = 0.90) was calculated
based on the average of responses to these three questions
using the half-scale rule.
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While CollaboRATE had a high reliability in our sample
and is a “fast and frugal” measure that can be easily imple-
mented in practice32, we also assessed our model using the 11-
item Patient Assessment of Chronic Illness Care (PACIC)
because PACIC is a general measure of the quality of chronic
illness care and is more widely used33. Of the 11 items, it
includes three items on SDM: “I was helped to set specific
goals to improve my eating or exercise,” “I was helped to
make a treatment plan that I could carry out in my daily life,”
and “I was helped to plan ahead so I could take care of my
condition even in hard times.” Patient responses varied from
(1) Never to (4) Always. A composite PACIC score (α = 0.91)
was calculated based on the half-scale rule.
A comorbidity count (range = 0 to 15) was calculated as a

sum of the number of comorbidmedical conditions document-
ed in the EHR data, including health failure, atherosclerosis,
aortic aneurysm, aortocoronary bypass, hypertension, asthma,
emphysema, chronic obstructive pulmonary disease, mood
disorders, other nonorganic psychoses, anxiety, adjustment
reaction, and depression. English language proficiency was
self-assessed in patient surveys.

Statistical Analyses

We compared patients included and excluded from the analyt-
ic sample using Wilcoxon rank-sum tests for categorical var-
iables and chi-square tests for continuous variables. Changes
over time in patient activation and patients’ experience of
SDM were assessed in the final sample using chi-square tests.
The relationship between patient activation and patients’

experience of SDM was examined as a cross-lagged panel
model consisting of simultaneous multivariable linear regres-
sions34, 35. This approach allows for the simultaneous estima-
tion of the association between patient activation at baseline
and patients’ experience of SDM at follow-up and the associ-
ation between patients’ experience of SDM at baseline and
patient activation at follow-up. At baseline, the correlation
between PAM and CollaboRATE was assessed through a
latent variable. At follow-up, the correlation between PAM
and CollaboRATE was assessed through residuals. We con-
trolled for patient age, race, sex, education, insurance, English
proficiency, and number of comorbidities. The model was fit
using quasi-maximum likelihood estimation to account for
non-independence of errors within practice clusters36 and
practice fixed effects were included to account for time invari-
ant differences between practices. The analyses were conduct-
ed using the gsem command on Stata 15.0 (Stata Corp.,
College Station, TX).

Sensitivity Analyses

We assessed the robustness of our results by restricting the
sample to patients who answered all PAM and CollaboRATE
items at both baseline and follow-up and re-estimating the
model. To check for nonlinearity in relationships conditional
on baseline patient activation, we re-estimated the model

assessing the moderation of PAM on the path from PAM on
CollaboRATE, the path from CollaboRATE on PAM, and the
paths connecting baseline values and follow-up values for
patient activation and SDM. To assess the robustness of our
results when considering multiple dimensions of patients’
experiences of chronic care beyond SDM, we re-estimated
the model using PACIC in place of CollaboRATE.

RESULTS

Patients included in the sample were more likely to be over 65
(58% vs 51%; p = 0.0001) and female (57% vs 52%; p =
0.018) with more comorbidities (mean 5.9 vs 5.5; p =
0.0005) compared with excluded patients (Table 1). PAM
levels (baseline mean = 3.27; standard deviation (SD) = 0.45,
and follow-up mean = 3.28; SD = 0.45) were high, given a
range of 1 to 4. On a scale of 1 to 5, CollaboRATE was also
high (baseline mean = 3.62; SD = 1.10, and follow-up mean =
3.63; SD = 1.07).
We find evidence supporting all three hypotheses (Table 2).

1. Higher baseline CollaboRATE is associated with higher
PAM at follow-up (β = 0.04; 95% CI = 0.02, 0.07; p =
0.001).

2. Higher baseline PAM is associated with higher Collab-
oRATE at follow-up (β = 0.35; 95% CI = 0.26, 0.44;
p < 0.0001).

3. The relationship between patient activation and the SDM
process is bidirectional, but it is dominated by baseline
patient activation, i.e., the association between baseline
PAM and follow-up CollaboRATE is much stronger than
the association between baseline CollaboRATE and
follow-up PAM.

The path from PAM at baseline to CollaboRATE at follow-
up (solid black) is much stronger than the path from Collab-
oRATE at baseline to PAM at follow-up (dashed black)
(Fig. 1). Taking into account the PAM range of 1 to 4 and
the CollaboRATE range of 1 to 5, the path from PAM to
CollaboRATE is approximately 4 times stronger than the path
from CollaboRATE to PAM.]–>
Among control variables, Hispanic ethnicity was associated

with lower CollaboRATE scores compared with non-Hispanic
white patients (β = − 0.23; 95% CI = − 0.44, − 0.03; p =
0.028).
Results of our sensitivity analyses indicate the main results

are robust to alternate analytic decisions (Appendix, Tables 4–
6). First, in analyses restricted to patients with complete PAM
and CollaboRATE data, the association between PAM at base-
line and CollaboRATE at follow-up remains stronger (β =
0.31; 95% CI 0.21, 0.40; p < 0.0001) than the association
between CollaboRATE at baseline and PAM at follow-up
(β = 0.04; 95% CI 0.01, 0.06; p = 0.013). Second, the nonlin-
ear relationship between patient activation and SDM was not
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Table 2 Adjusted Cross-Lagged Panel Model Results for Patient Activation (PAM) and Patients’ Experiences of Shared Decision-making
(CollaboRATE) at Follow-up

PAM at follow-up CollaboRATE at follow-up

β (95% CI) p value β (95% CI) p value

PAM at baseline 0.55 (0.49, 0.62) < 0.0001 0.35 (0.26, 0.44) < 0.0001
CollaboRATE at follow-up 0.04 (0.02, 0.07) 0.001 0.42 (0.37, 0.48) < 0.0001
Age
Under 44 0.07 (− 0.04, 0.18) 0.2 0.13 (− 0.11, 0.36) 0.3
45–54 − 0.08 (− 0.17, 0.01) 0.095 − 0.13 (− 0.31, 0.05) 0.2
55–64 − 0.05 (− 0.11, 0.02) 0.14 − 0.04 (− 0.2, 0.12) 0.6
65–74 Referent Referent
Over 75 0.001 (− 0.04, 0.04) 1 0.08 (− 0.05, 0.21) 0.2

Race/ethnicity
White Referent Referent
Hispanic − 0.04 (− 0.11, 0.04) 0.3 − 0.23 (− 0.44, − 0.03) 0.028
Black 0.06 (− 0.03, 0.14) 0.2 − 0.05 (− 0.25, 0.16) 0.7
Other 0.03 (− 0.04, 0.11) 0.4 − 0.06 (− 0.23, 0.12) 0.5

Sex
Male − 0.05 (− 0.1, 0.001) 0.054 − 0.02 (− 0.12, 0.07) 0.7
Female Referent Referent

Insurance
Private 0.08 (− 0.01, 0.16) 0.065 0.09 (− 0.11, 0.3) 0.4
Medicaid 0.04 (− 0.21, 0.3) 0.7 − 0.14 (− 0.62, 0.34) 0.6
Medicare Referent Referent
Medicare-Medicaid − 0.01 (− 0.09, 0.07) 0.9 − 0.05 (− 0.25, 0.15) 0.6

Education
Less than high school 0.03 (− 0.06, 0.11) 0.5 − 0.05 (− 0.35, 0.25) 0.7
High school − 0.03 (− 0.08, 0.017) 0.2 − 0.01 (− 0.14, 0.13) 0.9
College Referent Referent
More than college − 0.03 (− 0.08, 0.01) 0.2 − 0.02 (− 0.15, 0.11) 0.8

Difficulty with English 0.05 (− 0.04, 0.13) 0.3 0.03 (− 0.22, 0.29) 0.8
Comorbidities − 0.01 (− 0.02, 0.002) 0.13 0.01 (− 0.01, 0.02) 0.5

Practice fixed effects not shown for ease of presentation

Table 1 Patient Characteristics at Baseline

Analytic sample
(n = 1222; 56%)

Not in analytic sample
(N = 954; 44%)

p value

Age, n (%)
Under 45 61 (5.0) 95 (10) 0.0001
45–54 151 (12) 127 (13)
55–64 308 (25) 235 (25)
65–74 473 (39) 325 (34)
Over 74 229 (19) 164 (17)

Gender, n (%)
Male 526 (43) 459 (48) 0.018
Female 696 (57) 495 (52)

Race/ethnicity, n (%)
White 520 (43) 376 (40) 0.12
Hispanic 390 (32) 342 (36)
Black 145 (12) 117 (12)
Other 167 (14) 109 (12)

Education, n (%) (N = 2154)
Less than high school 139 (11) 129 (14) 0.3
High school 365 (30) 252 (27)
College 560 (46) 431 (46)
More than college 158 (13) 120 (13)

Difficulty with English, n (%) (N = 2161) 204 (17) 173 (18) 0.3
Insurance, n (%) (N = 2064)
Private 473 (39) 358 (43) 0.3
Medicaid 21 (1.7) 14 (1.7)
Medicare 638 (52) 403 (48)
Medicare-Medicaid 90 (7.4) 67 (8.0)

Number of comorbidities, mean (SD) 5.9 (2.6) 5.5 (2.7) 0.0005
Patient activation (PAM) at baseline, mean (SD)
(N = 2164)

3.27 (0.45) 3.26 (0.44) 0.3

Patient activation (PAM) at follow-up, mean (SD)
(N = 1283)

3.28 (0.45) 3.32 (0.40) 0.8

Patients’ experiences of shared decision-making (CollaboRATE)
at baseline, mean (SD)
(N = 1283)

3.62 (1.10) 3.47 (1.14) 0.002

Patients’ experiences of shared decision-making (CollaboRATE)
at follow-up, mean (SD) (N = 1265)

3.63 (1.07) 3.16 (1.13) 0.005
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statistically significant. Finally, baseline PAMwas significant-
ly associated with follow-up PACIC (β = 0.17; 95% CI = 0.08,
0.26; p < 0.0001) and baseline PACIC was significantly asso-
ciated with follow-up PAM (β = 0.07; 95% CI = 0.05, 0.10;
p < 0.0001). The difference in effect sizes between PAM and
PACIC, however, is not as large as the difference in effect sizes
between PAM and CollaboRATE.

DISCUSSION

We found evidence supporting all three hypotheses: patients’
experience of SDM is associated with greater patient activa-
tion 1 year later, patient activation is associated with patients’
experience of SDM 1 year later, and the relationship is dom-
inated by baseline patient activation.
While we examine patient activation as a precursor to SDM,

prior studies have primarily focused on the impact of partici-
patory decision-making on patient activation20, 37. In an ob-
servational survey study on 1314 patients with diabetes across
25 Veterans Affairs medical centers, Heisler et al. found evi-
dence that a more participatory decision-making style on the
part of the physician can improve patient self-management,
mediated by patient confidence in self-management, i.e., self-
efficacy37. Similarly, in an observational survey study on 236
patients with diabetes across 5 family physician offices, a
physician’s participatory decision-making style was associat-
ed with patient’s active participation in follow-up visits 20. Our
results are consistent with this prior literature as patients’
experiences of SDM were positively associated with patient
activation approximately 1 year later.
There is widespread interest in establishing SDM as standard

practice, with some calling SDMan “ethical imperative” and “the
pinnacle of patient-centered care.”38, 39 Accordingly, many deci-
sion aids have been developed to encourage patient-centered care
by facilitating SDM40, 41. Models of SDM have also been
developed with distinct steps and examples to be used in medical
education42. However, the routine use of SDMhas been slow and
its impact mixed43–46. Though sharing in decision-making may

increase patient readiness for a more engaged role, patients are
not all equally prepared to engage in SDM. Our results suggest
that SDM requires personalization in its implementation.
Our results expand evidence about the connections between

patient activation and patient engagement in shared medical
decision-making. SDM requires the active consent of both
patients and physicians9 and medical communication in the
chronic care context is jointly produced by patients and phy-
sicians in multiple encounters over time. Physicians cannot
simply impose a participatory decision-making style on pa-
tients. Rather, patient engagement in medical decisions shapes
and is shaped by their level of activation. Our study is the first
to establish the dominant importance of patient activation in
this bidirectional relationship between patient activation and
patients’ experiences of SDM.
This finding is of practical importance to healthcare orga-

nizations with interest in improving SDM. Given limited
resources, our results suggest that health systems should pri-
oritize patient activation initiatives and target SDM interven-
tions for patients who are relatively activated. SDM is associ-
ated with increased patient activation, but some patients may
be more ready to engage than others at a given point in time.
To activate patients less ready, healthcare organizations should
consider less intensive patient engagement strategies. For ex-
ample, patients can be coached to recognize medical decisions
and identify the issues that matter most to them in making
those decisions. Deen et al. developed this approach and found
it to effectively improve activation even among patients with
low baseline levels47. Educational interventions may also be
relevant to physicians. Greene et al. found that physicians with
the greatest increase in activation among their patients identi-
fied small steps for change and scheduled frequent follow-up
visits.48. These techniques were predominantly discovered by
trial and error as very few physicians had received training in
patient activation approaches. Given the inefficiency of trial
and error and the time pressure on physicians, healthcare
organizations might consider offering educational interven-
tions to more systematically provide physicians with the skills
to support their patients in managing their care.

Figure 1 Cross-lagged panel model of patient activation (PAM) and patients’ experiences of shared decision-making (CollaboRATE) (adjusted
for patient age, race, sex, education, insurance, English proficiency, and number of comorbidities, with fixed effects for practice sites. Path

magnitudes are standardized and relative to coefficients).
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There are important study limitations to consider. First, cross-
lagged panel models have been previously used to examine
causal predominance49–52, but claims of causality are not defin-
itive, especially with only two survey waves35, 53. Second, the
two participating ACOs in this study may not generalize to other
practices. Future research should examine whether the domi-
nance of patient activation on SDM is consistent in other clinical
settings. Third, we were unable to collect data on physician
characteristics, in particular race/ethnicity. Race concordance
between patients and physicians is known to impact the commu-
nication45, which could alter these results. Fourth, patient-
reported experiences of SDMmay reflect their relationships with
clinicians other than their primary care physician, as Collabo-
RATE and PACIC assess patient experiences without specifying
specific clinicians. Finally, recorded clinical interactions may
provide more detailed information on patient activation-SDM
relationship54 but such an approach is less practical for examining
variation across 16 practices.
In conclusion, healthcare organizations seeking to encourage

SDM will likely need to broadly invest in improving patient
activation and target SDM interventions toward patients with
relatively high activation. Educational interventions may hold
promise for improving patient activation and, ultimately, readi-
ness for SDM, but additional development, testing, and refine-
ment of patient activation interventions are needed.
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Figure 2 Cohort chart.
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Table 3 Measure Items for the Patient Activation Measure (PAM), CollaboRATE, and Patient Assessment of Chronic Illness Care (PACIC).

Measures Measure items

PAM: For patient-reported activation, we used Hibbard’s validated 13-item
patient activation measure (alpha = 0.92) from (1) strongly disagree to (4)
strongly agree on the following statements.

1. When all is said and done, I am the person who is responsible for
managing my health condition.
2. Taking an active role in my own health care is the most important
factor in determining my health and ability to function.
3. I am confident that I can take actions that will help prevent or
minimize some symptoms or problems associated with my health
condition.
4. I know what each of my prescribed medications does.
5. I am confident that I can tell when I need to go get medical care and
when I can handle a health problem myself.
6. I am confident that I can tell my health care provider concerns I have
even when he or she did not ask.
7. I am confident that I can follow through on medical treatments I need
to do at home.
8. I understand the nature and causes of my health condition.
9. I know the different medical treatment options available for my health
condition
10. I have been able to maintain the lifestyle changes for my health that I
have made.
11. I know how to prevent further problems with my health condition.
12. I am confident I can figure out solutions when new situations or
problems arise with my health condition.
13. I am confident that I can maintain lifestyle changes like diet or
exercise even during times of stress.

CollaboRATE: For patient-reported assessment of the shared decision-
making process, we used Elwyn’s validated 3-item CollaboRATE (alpha =
0.90) where patients report their providers’ effort from (1) no effort to (5)
every effort.

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

PACIC: For patient-reported assessment of their chronic illness care, we
used Glasgow’s validated 7-item PACIC (alpha = 0.91) using the following
criteria from (1) never to (4) always.

1. I was given choices about treatments to think about.
2. I was satisfied that my care was well-organized.
3. I was helped to set specific goals to improve my eating or exercise.
4. I was given a copy of my treatment plan.
5. I was encouraged to get a specific group or class to help me cope with
my chronic condition.
6. I was asked questions, either directly or on a survey, about my health
habits.
7. I was helped to make a treatment plan that I could carry out in my
daily life.
8. I was helped to plan ahead so I could take care of my condition even
in hard times.
9. I was asked how my chronic conditions affects my life.
10. I was contacted after a visit to see how things were going.
11. I was told how my visits with other types of doctors, like an eye
doctor or surgeon, helped my treatment.
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Table 4 Adjusted Cross-Lagged Panel Model Results for Patient Activation (PAM) and Patients’ Experiences of Shared Decision-making
(CollaboRATE) at Follow-up Among Patients Who Responded to All Items of the PAM and CollaboRATE Measures (Practice Fixed Effects

Not Shown for Ease of Presentation)

PAM at follow-up CollaboRATE at follow-up

β (95% CI) p value β (95% CI) p value

PAM at baseline 0.56 (0.50, 0.63) < 0.0001 0.31 (0.21, 0.40) < 0.0001
CollaboRATE at baseline 0.04 (0.01, 0.06) 0.013 0.43 (0.36, 0.50) < 0.0001
Age
Under 44 0.07 (− 0.02, 0.16) 0.13 0.09 (− 0.15, 0.34) 0.5
45–54 − 0.06 (− 0.14, 0.03) 0.2 − 0.1 (− 0.27, 0.06) 0.2
55–64 − 0.05 (− 0.11, 0.017) 0.2 − 0.03 (− 0.20, 0.14) 0.7
65–74 Referent Referent
Over 75 − 0.02 (− 0.06, 0.03) 0.5 0.09 (− 0.07, 0.25) 0.3

Race/ethnicity
White Referent Referent
Hispanic − 0.05 (− 0.12, 0.02) 0.2 − 0.19 (− 0.38, 0.01) 0.063
Black 0.07 (0.01, 0.13) 0.015 0.02 (− 0.15, 0.19) 0.8
Other 0.04 (− 0.03, 0.11) 0.2 − 0.06 (− 0.23, 0.11) 0.5

Sex
Male − 0.06 (− 0.1, − 0.02) 0.006 − 0.03 (− 0.13, 0.07) 0.5
Female Referent Referent

Insurance
Private 0.09 (0.01, 0.18) 0.033 0.10 (− 0.10, 0.30) 0.3
Medicaid 0.01 (− 0.27, 0.28) 1 − 0.22 (− 0.76, 0.33) 0.4
Medicare Referent Referent
Medicare-Medicaid − 0.04 (− 0.10, 0.02) 0.2 − 0.03 (− 0.22, 0.16) 0.8

Education
Less than high school 0.04 (− 0.05, 0.13) 0.4 − 0.01 (− 0.36, 0.35) 1
High school − 0.03 (− 0.07, 0.01) 0.11 − 0.02 (− 0.16, 0.13) 0.8
College Referent Referent
More than college − 0.02 (− 0.07, 0.03) 0.5 − 0.03 (− 0.16, 0.10) 0.7

Difficulty with English 0.04 (− 0.05, 0.12) 0.4 − 0.06 (− 0.32, 0.19) 0.6
Comorbidities − 0.002 (− 0.01, 0.004) 0.4 0.0001 (− 0.02, 0.02) 1

Table 5 Adjusted Cross-Lagged Panel Model Results for Patient Activation (PAM) and Patients’ Experiences of Shared Decision-making
(CollaboRATE) at Follow-up with PAM Moderated Paths (Practice Fixed Effects Not Shown for Ease of Presentation)

PAM at follow-up CollaboRATE at follow-up

β (95% CI) p value β (95% CI) p value

PAM at baseline 0.12 (− 0.81, 1.06) 0.8 − 0.04 (− 1.26, 1.19) 1
PAM × PAM at baseline 0.08 (− 0.06, 0.23) 0.3 0.12 (− 0.07, 0.32) 0.2
CollaboRATE at baseline 0.15 (− 0.02, 0.31) 0.08 0.80 (0.35, 1.25) < 0.0001
PAM × CollaboRATE at baseline − 0.03 (− 0.08, 0.02) 0.2 − 0.12 (− 0.26, 0.02) 0.1
Age
Under 44 0.07 (− 0.04, 0.18) 0.2 0.12 (− 0.12, 0.35) 0.3
45–54 − 0.08 (− 0.17, 0.01) 0.081 − 0.13 (− 0.32, 0.05) 0.2
55–64 − 0.05 (− 0.11, 0.02) 0.14 − 0.04 (− 0.20, 0.12) 0.6
65–74 Referent Referent
Over 75 0.001 (− 0.04, 0.04) 0.9 0.08 (− 0.04, 0.21) 0.2

Race/ethnicity
White Referent Referent
Hispanic − 0.04 (− 0.12, 0.04) 0.3 − 0.23 (− 0.44, − 0.02) 0.03
Black 0.06 (− 0.03, 0.14) 0.2 − 0.06 (− 0.26, 0.15) 0.6
Other 0.04 (− 0.04, 0.11) 0.3 − 0.05 (− 0.24, 0.13) 0.6

Sex
Male − 0.05 (− 0.10, − 0.001) 0.047 − 0.03 (− 0.12, 0.07) 0.6
Female Referent Referent

Insurance
Private 0.08 (− 0.004, 0.16) 0.064 0.1 (− 0.11, 0.3) 0.3
Medicaid 0.04 (− 0.21, 0.29) 0.8 − 0.16 (− 0.60, 0.29) 0.5
Medicare Referent Referent
Medicare-Medicaid − 0.01 (− 0.09, 0.07) 0.8 − 0.05 (− 0.26, 0.16) 0.6

Education
Less than high school 0.03 (− 0.05, 0.11) 0.5 − 0.05 (− 0.36, 0.25) 0.7
High school − 0.03 (− 0.07, 0.02) 0.2 − 0.01 (− 0.13, 0.12) 0.9
College Referent Referent
More than college − 0.03 (− 0.08, 0.01) 0.2 − 0.02 (− 0.15, 0.11) 0.7

Difficulty with English 0.05 (− 0.04, 0.13) 0.3 0.03 (− 0.23, 0.29) 0.8
Comorbidities − 0.01 (− 0.02, 0.003) 0.2 0.01 (− 0.01, 0.02) 0.5
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Table 6 Adjusted Cross-Lagged Panel Model Results for Patient Activation (PAM) and Patients’ Assessments of Chronic Illness Care (PACIC)
at Follow-up (Practice Fixed Effects Not Shown for Ease of Presentation)

PAM at follow-up PACIC at follow-up

β (95% CI) p value β (95% CI) p value

PAM at baseline 0.54 (0.47, 0.61) < 0.0001 0.17 (0.08, 0.26) < 0.0001
PACIC at baseline 0.07 (0.05, 0.10) < 0.0001 0.55 (0.51, 0.59) < 0.0001
Age
Under 44 0.07 (− 0.04, 0.18) 0.2 0.10 (− 0.12, 0.32) 0.4
45–54 − 0.08 (− 0.17, 0.01) 0.095 − 0.06 (− 0.2, 0.09) 0.4
55–64 − 0.05 (− 0.11, 0.01) 0.12 − 0.04 (− 0.14, 0.06) 0.5
65–74 Referent Referent
Over 75 − 0.003 (− 0.04, 0.04) 0.9 0.04 (− 0.03, 0.12) 0.3

Race/ethnicity
White Referent Referent
Hispanic − 0.05 (− 0.13, 0.03) 0.2 − 0.05 (− 0.13, 0.03) 0.2
Black 0.06 (− 0.03, 0.14) 0.2 0.1 (− 0.09, 0.28) 0.3
Other 0.02 (− 0.05, 0.09) 0.6 0.13 (0.03, 0.22) 0.007

Sex
Male − 0.05 (− 0.1, − 0.005) 0.031 0.04 (− 0.04, 0.12) 0.3
Female Referent Referent

Insurance
Private 0.08 (− 0.002, 0.16) 0.059 0.06 (− 0.09, 0.22) 0.4
Medicaid 0.03 (− 0.23, 0.29) 0.8 − 0.07 (− 0.37, 0.22) 0.6
Medicare Referent Referent
Medicare-Medicaid − 0.01 (− 0.09, 0.07) 0.8 0.05 (− 0.13, 0.23) 0.6

Education
Less than high school 0.02 (− 0.07, 0.10) 0.7 0.11 (− 0.06, 0.28) 0.2
High school − 0.03 (− 0.08, 0.01) 0.15 0.03 (− 0.07, 0.13) 0.6
College Referent Referent
More than college − 0.03 (− 0.08, 0.02) 0.2 0.04 (− 0.04, 0.12) 0.3

Difficulty with English 0.04 (− 0.04, 0.13) 0.3 0.08 (− 0.03, 0.19) 0.2
Comorbidities − 0.01 (− 0.02, 0.002) 0.11 0.01 (− 0.01, 0.02) 0.4
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