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Abstract

Background: Accountable care organizations (ACOs) have increased their use of patient 

activation and engagement strategies, but it is unknown whether they achieve better outcomes for 

patients with comorbid chronic physical and mental health conditions.

Objectives: To assess the extent to which practices with patient-centered cultures, greater shared 

decision-making strategies, and better coordination among team members have better patient-

reported outcomes (PROs) for patients with diabetes and/or cardiovascular and comorbid mental 

health diagnoses.

Research Design: Sixteen practices randomly selected from top and bottom quartiles of a 39-

item patient activation/engagement implementation survey of primary care team members (n = 

411) to assess patient-centered culture, shared decision-making, and relational co ordination 

among team members. These data were linked to survey data on patient engagement and on 

emotional, physical, and social patient-reported health outcomes.

Subjects: Adult patients (n = 606) with diabetes, cardiovascular, and comorbid mental health 

conditions who had at least 1 visit at participating primary care practices of 2 ACOs.

Measures: Depression/anxiety, physical functioning, social functioning; patient-centered culture, 

patient activation/engagement implementation, relational coordination.

Results: Patients receiving care from practices with high patient-centered cultures reported better 

physical functioning (0.025) and borderline better emotional functioning (0.059) compared with 

less patient-centered practices. More activated patients reported better PROs, with higher 

activation levels partially mediating the relationship of patient-centered culture and better PROs.
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Conclusions: ACO patients with comorbid physical and mental health diagnoses report better 

physical functioning when practices have patient-centered cultures. More activated/engaged 

patients report better patient emotional, physical, and social health outcomes.

Keywords

accountable care organizations; patient-centered culture; patient activation; patient-reported 
outcomes; multiple chronic conditions

Mental health disorders, including depression, are common and associated with increased 

risk of onset of chronic physical conditions.1–4 Depression commonly co-occurs with a 

number of chronic conditions, including cardiovascular conditions and diabetes.3,5 Most 

depression is identified and treated in primary care settings.6 Patients with depression, 

however, are less likely to be engaged in their care. Better treatment of depression and other 

mental health conditions may help improve outcomes for those with co-occurring chronic 

conditions, but challenges remain in incorporating effective care strategies into primary care 

settings. Given risk-based incentives to lower costs, accountable care organizations (ACOs) 

are motivated to engage patients in their care. Yet, little is known about such engagement 

and whether these efforts are associated with better patient-reported outcomes (PROs) of 

care among patients with mental health conditions co occurring with cardiovascular 

conditions or diabetes.7 These patients may benefit from ACO-affiliated practices’ use of 

patient engagement strategies more than other patients because of their extensive use of the 

health care system.7

Higher levels of engagement are associated with better adherence and health outcomes,8,9 so 

an important way to improve PROs is to more effectively engage patients in their care. 

Models of care that incorporate important patient engagement capabilities such as patient 

self-management support, decision-support for providers, and team-based care have shown 

effectiveness in improving outcomes for depression10 and other mental health conditions.
11,12 Team-based care is also cost-effective.13

In this study, we examine the extent to which practices with patient-centered cultures, 

greater use of shared decision making, and better relational coordination (RC) achieve better 

PROs. Further, we examine how patient activation, measured by the patient activation 

measure (PAM-13),14 mediates the relationship between practice capabilities and PROs for 

people with co-occurring mental health conditions. Specifically, we hypothesize that patients 

with diabetes and/or cardiovascular disease (CVD) with comorbid mental health conditions 

who receive care from more patient-centered practices, with greater use of shared decision-

making, and with greater RC, will report less depression and better physical and social 

functioning, controlling for patient demographic characteristics and confounding variables. 

We also hypothesize that the relationship of greater practice capabilities and better PROs 

will be partially mediated by PAM-13.
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METHODS

Study Design and Data Sources

The study examines differences in adoption and use of patient engagement strategies in 16 

practices of 2 large ACOs— Advocate Health Care (AHC) in Chicago, Illinois, and DaVita 

HealthCare Partners (HCP) Medical Group headquartered in Los Angeles, California. Both 

are large well-established organizations, with risk-bearing contracts that create incentives to 

achieve better care outcomes, reduce costs, and improve patient experiences via improved 

involvement of patients in their care.

We identified 39 patient activation and engagement (PAE) strategies that organizations could 

implement, based on previous literature, to include in a standardized baseline survey.15 

Surveys were completed by a clinician or administrative leader from each of the 71 

practices. Practices were scored using responses from the 39-item survey (Supplemental 

Digital Content, http://links.lww.com/MLR/B581) which assessed the extent of 

implementation of each PAE strategy.15 To maximize variance in PAE adoption and 

implementation when comparing practices, we randomly sampled 16 practices; 4 from the 

top quartile and 4 from the bottom quartile in each ACO.

Random samples of 273 adult patients with cardiovascular conditions and/or diabetes were 

sampled from each of the 16 practices, using the inclusion criteria shown in Table 1. 

Encounter-level data on blood pressure, hemoglobin A1c, low-density lipoprotein, comorbid 

conditions, sociodemographics, and insurance status were available for each patient in 

clinical and administrative data. Data for patients with a codiagnosis of depression 

[International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) 

codes: 311, 296], anxiety (300), and a number of other mental health conditions (295–299, 

309) were analyzed. Substance abuse disorders were excluded from the analysis due to 

confidentiality concerns of the ACOs. Patient surveys assessed PROs and patient activation 

from a multimode patient survey administered in English and Spanish. Sampled patients 

were mailed surveys with a $10 gift card incentive at first mailing. Nonrespondents received 

telephone followup. Respondents were mailed a second $10 for survey completion. The 

survey obtained a 51% completion rate, with completion rates somewhat higher for females 

than males, for those 65+, and for those with both diabetes and CVD.7 The analytic sample 

includes 606 adult patients who have comorbid mental health conditions (n = 606 of 2176 

respondents; 27.8%).

Practice-level data were collected from clinicians and staff of the 16 practices on the extent 

to which each had a patient-centered culture, used shared decision-making, and scored high 

RC among physicians, nurses, medical assistants, diabetes nurse educators, nutritionists, and 

receptionists.16 An overall 86% response rate was obtained (n = 411). The study was 

approved by the University of California, Berkeley, Committee for Protection of Human 

Subjects.

Measures

PROs—PROs included the 4-item PHQ-4 depression and anxiety scale as a measure of 

patient-reported emotional functioning (α = 0.85); the 12-item physical functioning form 
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[Patient-Reported Outcomes Measurement Information System (PROMIS) short form 12a; 

α = 0.86]; and the 8-item social functioning form (PROMIS short form 8a; α = 0.85).17–20

Practice Capabilities and Patient Engagement Strategies—The practice-reported 

patient engagement in decisionmaking was measured by a 7-item subscale (Cronbach α: 

0.89) from the 39-item scale (Table 2 and Supplemental Digital Content, http://

links.lww.com/MLR/B581). The response categories were “yes, fully implemented”; “yes, 

partially implemented,” “yes, but not regularly,” and “no.” This patient engagement 

composite was then scored on a scale from 0 to 7, with 1 point if fully implemented. The 

patient-centeredness measure, adapted from the Malcolm Baldrige National Quality Award 

criteria,21 was a 5-item scale (α = 0.92) used previously22 (Table 2). The response categories 

were “disagree,” “somewhat disagree,” “neutral,” “somewhat agree,” and “agree,” 1 being 

“disagree” and 5 being “agree.” The patient-centeredness composite was the average of the 5 

items on a 1–5 scale. The 7-item RC measure (α = 0.87) assessed frequency, timeliness, 

accuracy, and problem-solving focus of communication with each other team member with 

whom they interacted, in addition to the degree of shared goals, shared knowledge, and 

mutual respect that team members had with each other16,23,24 (Table 2). RC has been found 

to be positively associated with patient outcomes in previous studies.16,17 All of the practice 

measures were aggregated to the practice level and then attributed to all patients receiving 

care at that site.

Patient-reported Measures—The PAM-13 was a 13-item measure developed by 

Hibbard et al25 (α = 0.90). Sample questions appear in Table 2. The PAM-13 has been 

associated with healthy behaviors, more favorable emotional health, and lower costs of care.
8,9,26

Control Variables—Clinical and administrative data about the presence or absence of 18 

medical conditions in addition to a set of diabetes and cardiovascular diagnoses were 

analyzed. The total number of included comorbidities in addition to diabetes, cardiovascular, 

and depression for each patient was calculated. We also adjusted for patient age, sex, 

education, race/ethnicity, employment status, marital status, and English proficiency.

Statistical Analyses—Hierarchical linear regression models (HLM) separately estimated 

the association of patient-centered culture, practice-reported shared decision-making 

activities, and RC, with each of the PROs of physical, emotional, and social functioning, 

controlling for the earlier noted patient characteristics and accounting for clustering of 

patient observations within practices using practice site random effects. The grouped 

structure of data, patients nested within 16 practices, supported our choice of HLM.27 The 

mediating effect of the PAM-13 on the relationship of practice variables and each of the 

PROs was examined using multilevel mediation models. All analyses were conducted using 

Stata 14.0 (StataCorp LP, College Station, TX). Significance values for regression 

coefficients were considered at a level of ≤ 0.05. Borderline values were reported for P-

values in the P = 0.05–0.10 range.
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RESULTS

Table 3 shows descriptive statistics for all patients in the analytic sample (n = 606). Table 4 

shows the HLM regression results for PROs of emotional, physical, and social function. 

Model 1 indicates that higher education was generally positively associated with better 

emotional, physical, and social function in these patients with co-occurring chronic medical 

and mental health conditions. This was particularly true for those patients with > 4 years of 

college education for emotional (β = 0.48, P = 0.011), physical (β = 0.51, P = 0.007), and 

social (β = 0.53, P= 0.020) functioning. As expected, additional comorbidities were 

associated with worse PROs for emotional (β = −0.06, P < 0.001), physical (β = −0.12, P < 

0.001), and social (β = −0.07, P = 0.001) functioning.

Patient-centered practice culture was positively associated with physical functioning (β = 

0.35, P= 0.025), and borderline positively associated with the PHQ-4 for emotional function 

(β = 0.29, P = 0.059), but patient-centered practice culture was not significantly associated 

with social functioning (β = 0.23, P = 0.222). Model 2 of Table 4 examines the mediating 

effect of PAM-13. The PAM-13 score is positively associated with the PROs of emotional (β 
= 0.33, P ≤ 0.001), physical (β = 0.42, P ≤ 0.001), and social (β = 0.62, P ≤ 0.001) 

functioning. PAM-13 partially mediates the association of patient-centered culture with 

PROs of emotional (β = 0.24, P = 0.160), physical (β = −0.07, P = 0.672), and social (β = 

−0.14, P = 0.477) functioning.

We conducted sensitivity analyses involving intermediate outcomes: blood pressure, 

hemoglobin A1c, low-density lipoprotein-C; we found no relationship to PROs. A 

modification of our RC composite to reflect all team members also was not associated with 

PROs. The regression coefficient for RC was consistent irrespective of whether the core 

team versus full team was included (data not shown).

DISCUSSION

Adult patients with comorbid chronic disease and mental health conditions receiving care 

from practices with more patient-centered cultures reported better physical functioning, and 

to a lesser extent emotional functioning. However, they did not report better social 

functioning. Given the challenges of working with diabetes and cardiovascular patients who 

also have a comorbid mental health condition, having an organizational culture that is 

responsive to these patients seems particularly important. Contrary to our hypothesis, neither 

shared decision-making nor RC were associated with any of the PROs. The finding 

regarding shared decision-making may be due to the greater difficulty involved in engaging 

and communicating with patients who have comorbid mental health conditions.

As hypothesized, the relationship of patient-centered culture and PROs of physical and 

emotional health are partially mediated or accounted for by patient activation (PAM-13). It 

may be that patients with co-occurring mental health conditions who are more activated ask 

more questions of their care team, resulting in more practice efforts to improve patient-

centeredness of care, such as proactively collecting information about patients’ preferences, 

complaints, and experiences. Longitudinal study designs are needed to establish temporal 
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ordering and address the possibility that complex patients stimulate patient-centeredness in 

practices with supportive organizational cultures. Recent studies indicate patient activation 

may be central to improving patient and clinical outcomes for those with comorbid 

conditions,28 highlighting the potential of better integration of behavioral health into 

primary care settings.

Study findings must be considered within the context of limitations. Most importantly the 

data are cross-sectional and the temporal ordering of the relationships assessed cannot be 

established. Also, the findings cannot be generalized to all ACO-affiliated primary care 

practices. Examining a wider range of ACOs, particularly those located in areas serving a 

relatively high percentage of vulnerable patients with mental health conditions, will be 

important to assess the generalizability of our findings. Although response rates were high 

for the patient experience surveys, there were small differences in survey response rates 

between responding patients and nonresponding patients on sex, age, and having both 

diabetes and CVD (vs. only one or the other condition). Further, our measure for patient 

activation focused on chronic conditions broadly and did not contain items focused 

specifically on what might better engage patients with mental health conditions. For 

example, patients with comorbid chronic disease and mental health conditions sometimes 

require care from mental health professionals outside of ACO practice settings. Future 

studies of RC might include such an expanded group of caregivers and mental health 

professionals as part of clinician and staff surveys for RC assessment.

In conclusion, we found that patients receiving care from practices having more patient-

centered cultures reported better physical functioning and, to a lesser extent, emotional 

functioning. To our knowledge, the study is the first to examine efforts ACOs make to 

engage patients, many of whom have comorbid chronic physical and mental health 

conditions, and to examine the impact on outcomes of care that matter to these complex 

patients. Further study of patient engagement strategies for patients with mental health 

conditions is needed and new care models should draw on evidence-based practices that 

better integrate behavioral health into primary care.29–31 This progress will depend 

importantly on new value-based payment models that encourage integration and greater use 

of PROs by diminishing fee-for-service payment, as implemented in the Medicare Access 

CHIP Reauthorization Act.32

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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TABLE 1.

Inclusion Criteria for Patients With Mental Health Conditions

Age (18–82 y) as of December 31, 2014

Patient language preference of English, Spanish, or not known

Patient receiving care at 1 of 8 primary care practice sites selected for participation at each Accountable Care Organization (at least 1 visit to the 
practice in 2014)

Patient has at least one of the following ICD-9-CM diagnosis codes in the electronic health record or has filled a prescription within the past 
year for a medication used to treat diabetes or cardiovascular disease in year 2014

 (NCQA)

 Diabetes mellitus, 250

 Ischemic heart disease, 410–414

 Other forms of heart disease, 426–429

 Cerebrovascular disease, 430–438

Patients having at least one of the following ICD-9-CM diagnosis codes in the electronic health record between January 1, 2012 and December 
31, 2014 will be identified as the ones with mental health conditions (NCQA)

 Depression, 311, 296.2, 296.3

 Anxiety and related disorders, 300

 Other mental health disorders, 295–299, 309

ICD-9-CM indicates International Classification of Diseases, Ninth Revision, Clinical Modification; NCQA, National Committee for Quality 
Assurance.
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TABLE 2.

Sample Questions of Patient Activation and Engagement, Patient-Centeredness, Relational Coordination, and 

PAM Instruments

Name of
Instruments No. Items

Cronbach
α Example Items

Patient Activation and 
Engagement—7-item 
Subscale

7 0.89 (1) “clinicians consistently encourage patients to discuss their work, home life, and 
social situation” (2) “staff note patient preferences for treatment in the patient’s 
record”; (3) “clinicians consistently involve patients in developing treatment goals”; 
(4) “physicians have follow-up discussions with patients regarding their treatment 
options and preferences”; (5) “clinicians discuss the importance of patientadvanced 
directives”; (6) “clinicians discuss the hospice care options with patients”; and (7) 
“clinicians discuss the availability of hospital-based and community-based palliative 
care”

Patient-Centeredness 5 0.92 (1) “The practice does a good job of assessing current patient needs and 
expectations”; (2) “staff promptly resolve patient complaints”; (3) “patients’ 
complaints are studied to identify patterns and prevent the same problems from 
recurring”; (4) “the organization uses data from patients to improve services”; and (5) 
“the organization uses data on customer expectations and/or satisfaction/experiences 
when designing new services.”

Relational Coordination 7 0.87 Examples are asked such as: “how frequently do people in each of these groups 
communicate with you about patients with diabetes and/or cardiovascular disease?” 
In regard to shared knowledge, each team member is asked “do people in each of 
these groups know about the work you do with patients with diabetes and/or 
cardiovascular disease?”

PAM-13 13 0.90 Sample questions include: “when all is said and done, I am the person who is 
responsible for managing my health condition”; “I am confident that I can take 
actions that will help prevent or minimize some symptoms or problems associated 
with my health condition”; and “I am confident that I can follow through on medical 
treatments I need to do at home.”

PAM indicates patient activation measure.
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TABLE 3.

Descriptive Statistics for Key Study Variables

Patient measures (median) (IQR, SD)

 Emotional functioning (N = 602) 3.25 (1.5–0.88)

 Physical functioning (N = 606) 3.8 (1.4–0.94)

 Social functioning (N = 602) 3.17 (1.5–1.04)

 Total count of comorbidities (disease burden) (N=606) 6 (3–2.55)

 PAM (N = 602) 3.15 (0.69–0.46)

 Age (N = 606) [n (%)]

  18–44 48 (7.92)

  45–64 219 (36.14)

  65+ 339 (55.94)

 Sex (N=606) [n (%)]

  Male 209 (34.49)

  Female 397 (65.51)

 Education (N = 592) [n (%)]

  8th grade or less 84 (14.19)

  GED or some high school 172 (29.05)

  Four-year college degree or some college 273 (46.11)

  > 4y college degree 63 (10.64)

 English proficiency (N = 596) [n (%)]

  Good (well/very well) 470 (78.86)

  Poor (not well/not at all) 126 (21.14)

 Race/ethnicity (N = 599) [n (%)]

  White 259 (43.24)

  Hispanic/Latino 245 (40.90)

  African American 43 (7.18)

  Other 52 (8.68)

 Marital status (N=599) [n (%)]

  Married 302 (50.42)

  Unmarried 297 (49.58)

 Employment (N = 576) [n (%)]

  Unable to work 96 (16.67)

  Unemployed: able to work 51 (8.85)

  Employed 160 (27.78)

  Retired 269 (46.70)

 Practice variables (N = 606) (median) (IQR, SD)

  Relational coordination 4.1 (0.18–0.22)

  Patient-centeredness 4.23 (0.41–0.28)

  Practice-reported shared decision-making 3 (5–2.58)

GED indicates graduate equivalency degree; IQR, interquartile range; PAM, patient activation measure
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TABLE 4.

Hierarchical Linear Models for Patient-Reported Outcomes for Emotional, Physical, and Social Function

Emotional Function 
[Coefficient (P)]

Physical Function [Coefficient 
(P)]

Social Function [Coefficient 
(P)]

Model 1
(n = 584)

Model 2
(n = 551)

Model 1
(n = 587)

Model 2
(n = 554)

Model 1
(n = 583)

Model 2
(n = 554)

Constant 2.58 (0.002) 1.32 (0.115) 3.76 (< 0.001) 3.04 (< 0.001) 3.20 (0.001) 1.86 (0.050)

Age (vs. 18–44) (y)

 45–64 0.07 (0.620) −.02 (0.867) −.18 (0.214) −.18 (0.159) −.18 (0.283) −.19 (0.229)

 65+ 0.27 (0.055) 0.08 (0.598) −.31 (0.025) −.43 (0.002) −.11 (0.519) −.27 (0.114)

Female (vs. male) −.11 (0.150) −.07 (0.362) −.13 (0.078) −.12 (0.078) −.01 (0.895) 0.00 (0.980)

Education (vs. 8th grade or less)

 GED or some high school 0.25 (0.085) 0.18 (0.201) 0.17 (0.264) 0.08 (0.567) 0.24 (0.180) 0.13 (0.426)

 Four-year college degree or some 
college

0.37 (0.023) 0.21 (0.183) 0.19 (0.240) 0.06 (0.670) 0.34 (0.076) 0.20 (0.275)

 > 4-year college degree 0.48 (0.011) 0.30 (0.107) 0.51 (0.007) 0.33 (0.051) 0.53 (0.020) 0.33 (0.110)

Poor English proficiency (vs. good) 0.11 (0.399) 0.20 (0.136) 0.01 (0.945) 0.10 (0.441) 0.36 (0.024) 0.42 (0.006)

Total count of comorbidities (disease 
burden)

−.06 (< 0.001) −.03 (0.094) −.12 (< 0.001) −.08 (< 0.001) −.07 (0.001) −.02 (0.271)

Patient-centeredness of practice 0.29 (0.059) 0.24 (0.160) 0.35 (0.025) −.07 (0.672) 0.23 (0.222) −.14 (0.477)

Practice-reported shared decision-making −.01 (0.661) −.01 (0.578) −.02 (0.282) 0.02 (0.257) 0.01 (0.546) 0.04 (0.060)

Relational coordination of practice −.15 (0.441) −.11 (0.529) −.10 (0.592) −.09 (0.606) −.17 (0.463) −.18 (0.374)

Race/ethnicity (vs. white)

 Hispanic/Latino — −.25 (0.016) — 0.02 (0.830) — 0.01 (0.914)

 African American — −.14 (0.361) — −.13 (0.347) — 0.08 (0.624)

 Other — −.11 (0.405) — 0.02 (0.865) — −.05 (0.723)

Married (vs. unmarried) — −.05 (0.522) — −.07 (0.296) — −.08 (0.321)

Employment (vs. unable to work)

 Retired — 0.54 (< 0.001) — 0.94 (< 0.001) — 0.92 (< 0.001)

 Unemployed: able to work — 0.28 (0.056) — 1.01 (< 0.001) — 0.77 (< 0.001)

 Employed — 0.58 (< 0.001) — 1.10 (< 0.001) — 0.99 (< 0.001)

Patient activation measure — 0.33 (< 0.001) — 0.42 (< 0.001) — 0.62 (< 0.001)

Akaike Information Criterion 1488.2 1347.9 1517.2 1281.2 1694.7 1502.6

Bayesian Information Criterion 1549.4 1442.7 1578.5 1376.2 1755.9 1597.6
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