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Abstract

The Impacts of Team-Based Care on Primary Care Quality:
Evaluating Evidence from the
State Innovation Model (SIM) Program in Connecticut

Emily Boudreau

2022

In 2013, CMMI awarded Connecticut a $45 million State Innovation Model (SIM) grant
to support healthcare payment and delivery model reforms aimed at improving health system
performance, increasing quality of care, and decreasing costs. In the five years that followed, the
Office of Healthcare Strategy led care delivery changes across the state with an emphasis on
bolstering the role of primary care. In particular, many of these efforts centered on furthering team-
based, patient-centered models, such as the patient-centered medical home (PCMH). In this
dissertation, I use physician, patient, clinical outcome, and organizational data from the SIM
project to explore the impact of team-based primary care on three areas of healthcare quality.

In the first paper of this dissertation, I explore the relationship between team-based care
and physician burnout using physician-reported survey data. I hypothesized that primary care
physicians would exhibit greater levels of burnout compared to specialists, and that those
physicians who were practicing under team-based models would be less likely to report burnout. I
conducted both multivariate linear regression analyses and inverse probability weighting with
regression adjustment to test this hypothesis, evaluating the impact of care teams, PCMH-
designation, and ACO-designation on burnout. Primary care physicians were more burnt out than
specialists. In addition, I found that while care teams did reduce physician burnout, models that

encouraged the use of care teams, including PCMHs and ACOs, did not. In addition to informing



the literature on team-based primary care, this paper advances the evidence base on physician
burnout, an increasingly critical area to understand given the COVID-19 pandemic and its
exacerbation of existing physician burnout challenges.

In the second paper, I assess the relationship between four medical home organizational
characteristics — organization size & affiliation, payment reform experience, team-based care, and
patient tracking and reporting — and antihypertensive medication monitoring using fuzzy set
Qualitative Comparative Analysis (QCA). I hypothesized that team-based care would be positively
associated with antihypertensive treatment monitoring. However, I found that primary care
organizations that had a commitment to IT programs, care management protocols, and policies to
track their patient populations were most likely to perform antihypertensive monitoring. This
chapter used data from an organizational-level practice survey and clinical outcome data, and
served to assess clinical quality among organizations participating in the SIM project.

In the third chapter of this dissertation, I assess the impact of team-based care on four
summary measures of patient experience: timely care, communication, coordination, and
courteous staff. In addition, I explore whether the relationship between care teams and patient
experience differed by a patient’s health status. I hypothesized that team-based models of primary
care would be positively associated with all four domains of patient care experiences, with the
strongest effects observed for the domains of communication and courteous staff. I found that
teams had a small, but statistically significant, impact on both the communication and courteous
staff measures, with the strongest association between teams and courteous staff. In addition, I
observed that teams had the largest impact on patients in poor health for the courteous staff
measure; however, I did not have observe differential effects of teams among chronically ill

patients for the other three outcomes.
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Taken together, the papers presented in this dissertation serve three purposes; they 1)
evaluate key metrics for policymaking purposes in the state of Connecticut; 2) inform the evidence
base around the impact of delivery reform on physicians, patients, and other key stakeholders and;

3) contribute to the peer-reviewed literature on team-based care.
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Introduction

Primary care has been referred to as the “cornerstone” of the healthcare system.! Primary
care organizations have been described as “complex adaptive systems,” often serving a wide
variety of patient needs and diseases.? Given their importance to the overall healthcare system and
their influence in managing patients over time, primary care organizations have been a focus of
delivery reform efforts. Since 2010, CMS has supported the development of innovative payment
and delivery models through the Center for Medicare & Medicaid Innovation (CMMI). In 2013,
CMMI awarded Connecticut a $45 million State Innovation Model (SIM) grant to support
healthcare payment and delivery model reforms aimed at improving health system performance,
increasing quality of care, and decreasing costs. A central tenet of the SIM program in Connecticut
was to promote and evaluate team-based, patient-centered medical home models (PCMHs) for
primary care.

A medical home is “a model or philosophy of primary care that is patient-centered,
comprehensive, team-based, coordinated, accessible, and focused on quality and safety.”> PCMH
models promote interdisciplinary teams as a means of achieving many of these goals.* As such,
primary care transformation initiatives similar to the SIM project have led to the addition of new
staff roles at participating practices, such as care managers and behavioral health clinicians.’

Healthcare “teams” have been described and defined in a variety of different ways.b
According to the Institute of Medicine, “team-based care” refers to “the provision of health

services to individuals, families, and/or their communities by at least two health providers who



work collaboratively with patients and their caregivers—to the extent preferred by each patient—
to accomplish shared goals within and across settings to achieve coordinated, high-quality care.”’

Although the importance of primary care has long been recognized, assessing primary care
quality has been an ongoing challenge among practitioners and policymakers.?®°® Using data from
the SIM project in Connecticut, this dissertation focuses on assessing the relationship between
team-based primary care and quality across three key domains: physician burnout, medication
monitoring, and patient experience.

The SIM project team collected data from physicians, primary care organizations, patients,
and payers. It is thus a unique opportunity to evaluate primary care quality across a range of
outcomes and from a variety of stakeholder perspectives. This dissertation explores several

questions across three Aims; these are as follows:

Aim 1 Physician Burnout: Were primary care physicians more burned out than specialists
in Connecticut at the beginning of the SIM transformation project? Are team-based models of care

associated with reductions in physician burnout?

Aim 2 Medication Monitoring: Which organizational characteristics (among organization
size & affiliation, payment reform experience, team-based care, and patient tracking and reporting)

are related to higher rates of annual monitoring for chronic antihypertensive medications?

Aim 3 Patient Experience: Is team-based primary care positively associated with patient

care experiences? Does this relationship differ by the patient’s health status?



Chapter 1 (Aim 1) analyzes the association between team-based care and physician
burnout, a pervasive challenge across the healthcare workforce. This analysis seeks to understand
whether teams have a protective effect on burnout. Though the primary goal of this chapter is to
serve as a baseline for understanding physician burnout at the beginning of the SIM project in
2014, it may also inform future efforts to reduce physician burnout, a critical challenge following
the global COVID-19 pandemic. Chapter 2 (Aim 2) assesses the relationship between four PCMH
organizational characteristics — organization size & affiliation, payment reform experience, team-
based care, and patient tracking and reporting — and antihypertensive medication monitoring. This
chapter serves to assess clinical quality among organizations participating in the SIM project.
Chapter 3 (Aim 3) assesses the impact of team-based care on patient experiences of care, an
increasingly important measure of quality. Further, it seeks to investigate whether patients with
chronic illnesses are impacted differently than healthier patients by team-based primary care.

Others have noted that efforts to transform primary care delivery are in their infancy, and
primary care performance measures will continue to evolve.”® Primary care organizations are
heterogeneous and challenging to study, and successful delivery models are hard to replicate.!!
This dissertation contributes to the growing literature on primary care delivery models and policy-
led reform. This research is necessary to inform effective health system design, generating an
evidence base that future policy- and practice-led reform efforts can build upon to improve clinical

quality, support the healthcare workforce, and provide exceptional patient experiences.



Chapter 1

Do team-based models of primary care

reduce rates of physician burnout?

Introduction

According to the Institute of Medicine, “team-based care” refers to “the provision of health
services to individuals, families, and/or their communities by at least two health providers who
work collaboratively with patients and their caregivers—to the extent preferred by each patient—
to accomplish shared goals within and across settings to achieve coordinated, high-quality care.”!?
The implementation of team-based care is an important tenet of comprehensive care models, such
as the patient-centered medical home (PCMH), which seek to improve care coordination and
quality.?

Organizational quality assessment and improvement efforts that evaluate such models have
traditionally emphasized patient-related outcomes (e.g., clinical health or patient experiences).!*: 13
While these data are critical for policymakers, healthcare organizations, and patients, fewer
analyses have focused on the effects on physicians and other caregivers.!° However, the health and
satisfaction of clinicians are increasingly viewed as important indicators of organizational
quality.!” This is especially true in primary care.'

The concept of “physician burnout” was introduced in the 1970’s to describe the
professional and personal exhaustion that could result from the stresses of providing medical

care.!” Since that time, there have been multiple efforts to define, measure, and reduce physician



burnout.?’ There are multiple definitions of burnout, but most include three interrelated concepts,
identified by Maslach et al in the 1980°s: emotional exhaustion, depersonalization, and low
personal achievement.”!

Physician burnout is an ongoing and pervasive challenge across the healthcare workforce.
Nearly half of the physician workforce in the US reports at least one symptom of burnout. >
Physicians display greater rates of burnout when compared to other US workers with similar levels
of education and professional degree attainment.?* The COVID-19 pandemic has emphasized and
exacerbated these challenges by placing strain on the healthcare system, and on primary care
clinicians in particular.?*

The consequences of burnout are serious for physicians, healthcare organizations, and
patients. Physician burnout has been associated with reduced productivity, lower work satisfaction,
and higher rates of depression among physicians.?> Burnout has also been associated with increased
risk of substance abuse among physicians.?¢

Physician burnout also negatively affects healthcare organizations. Turnover negatively
affects organizational culture and morale among remaining physicians and healthcare workers.?’
It has been estimated that replacing a primary care physician can cost an organization $400,000'
per physician.”®

In some respects, the consequences of burnout among physicians do not differ from
burnout among professionals in other fields. Chronic workplace stress in any industry can
negatively impact both workers and organizations. However, workplace stress and its effects are
of particular concern in healthcare settings because physician burnout negatively affects patient

care and outcomes. Increases in depersonalization among physicians has been associated with

! Estimate published in 1995; adjusted for inflation in 2020.



lower patient satisfaction and longer post discharge recovery time, after controlling for severity of
illness and other demographic factors.?® Physician burnout has been associated with increases in
medical errors within surgical disciplines.*

Interventions to reduce burnout include both physician-directed approaches and
organization-directed approaches. Physician-directed approaches focus on improving mindfulness
and personal coping strategies in physicians, while organization-directed approaches emphasize
changes to the work environment.*! A recent systematic review and meta-analysis found that
organization-directed approaches were more likely to reduce burnout than individual physician-
direct interventions.’? Initial evidence suggests that implementing a team-based care model is one
strategy organizations can use to improve the work environment, and researchers have called for
additional analyses on the association between team-based care and physician burnout. *?

In 2013, the Center for Medicare & Medicaid Innovation (CMMI) awarded Connecticut a
$45 million State Innovation Model (SIM) grant to support healthcare payment and delivery model
reforms aimed at improving health system performance, increasing quality of care, and decreasing
costs. A central tenet of the SIM program in Connecticut was to promote, advance, and evaluate
patient-centered care services in the state, including patient-centered medical home models
(PCMH). A medical home is “a model or philosophy of primary care that is patient-centered,
comprehensive, team-based, coordinated, accessible, and focused on quality and safety.”** All data
for this study come from the SIM project.

The physician-level data evaluated in this analysis was collected in 2014, at the beginning
of the SIM program. Since then, the state implemented numerous interventions and programs to

support value-based payment and delivery reform. This analysis provides a baseline for



policymakers and clinical leaders against which future transformation initiatives can be compared

to.

Research Questions

This analysis will explore two research questions: Were primary care physicians more
burned out than specialists in Connecticut at the beginning of this transformation project? And,
are team-based models of care associated with reductions in physician burnout?

Although numerous interventions to reduce physician burnout have been suggested, few
have been systematically studied.* Efforts to improve physician burnout have been varied in their
structure and success. Addressing physician burnout should be an important component of care
transformation efforts. Evidenced-based solutions to mitigate burnout will lead to a more

sustainable healthcare system for physicians, healthcare organizations, and patients.

Hypotheses & Rationale

Hypothesis 1: Primary care physicians will exhibit greater levels of burnout than

specialist physicians in Connecticut.

Rationale: In national studies, rates of physician burnout are higher among physicians on
the “front lines” of care, including those in emergency medicine, general internal medicine, and
family medicine.’®* While largescale, national studies are useful, healthcare care delivery differs
widely across the United States.*” Therefore, research that analyzes state-level data is necessary

for designing and directing state-led policies.



The causes for greater burnout among physicians in these specialties are not fully
understood, though some have pointed to increased clerical work (as opposed to clinical) among

primary care physicians, heavy workloads, and feelings of undervaluation.®®

Hypothesis 2: Team-based models of care will be associated with reductions in physician

burnout.

Rationale: Teams have been studied extensively in the organizational literature, with
reviews finding that, in general, there is evidence indicating that team-based forms of organizing
are often associated with better organizational effectiveness compared to more traditional (i.e.,
siloed) forms of organizing.’* The presence of teams can reduce stress for team members,
particularly for highly complex tasks.** Working on care teams in physician organizations may
reduce physician burnout through improved workflows, relief of simple physician tasks, and

increase the physicians’ abilities to focus on higher acuity patients.*!

Methods
Data Source

The data for these analyses were collected by a State Innovation Model (SIM) 2014
Physician Survey. In 2014, the SIM team conducted a survey of licensed physicians in
Connecticut. The physician survey was conducted with a stratified sample of primary care and
specialist physicians in November-December 2014. The sample included physicians in the
following specialties, which were chosen based on their role in managing patients with chronic

disease: Cardiology, Endocrinology, Gastroenterology, OB/GYN, Pulmonology, Family



Medicine/Internal Medicine, and General Pediatrics. The breakdown of physician specialties that
received the mailing were are shown in Table 1.1.

The State Comptroller’s Office provided a sample of Connecticut physicians in selected
specialties actively practicing in the State, and indicated whether they were affiliated with one of
the state’s advanced networks in which physicians bore some degree of financial risk for a portion
of the patient care they provided (e.g., shared savings programs, ACOs). This sample was then
matched with a list of member physicians from the Connecticut State Medical Society to obtain
preferred mailing addresses and phone numbers. Physician records were matched using the Pi
algorithm developed by UConn Health’s Center for Public Health and Health Policy and the

UConn Department of Computer Science and Engineering.

Table 1.1 Physician Sample by Specialty

Specialty Sample that Received Mailing
Family Medicine / Internal Medicine 1,228

General Pediatrics 670

Cardiology 459

OB/GYN 419

Endocrinology 145

Gastroenterology 280

Pulmonology 204

The survey was mailed to 3,200 physicians in Connecticut with reminders conducted via
telephone. The survey yielded 1,082 completed responses (representing a 39% adjusted response

rate).



The topics asked about in the survey included: demographic characteristics, access to
information technology, practice ownership, affiliation status with larger care systems, physicians’
attitudes and concerns regarding care coordination, physician’s beliefs about which providers
comprise the care team, and physicians’ mental health status and challenges.*

The data were collected by the SIM evaluation team prior to my involvement on the project
team. The data had been published for a descriptive state report.** This analysis adds to the earlier
work, as the questions on team-based care and physician burnout had not been a focus of earlier
analyses. In addition, the earlier evaluation was primarily descriptive and did not include

regression modeling.

Key Measures
Independent Variables

Physician Specialty:  The specialties included in the physicians the sample were:

Cardiology, Endocrinology, Gastroenterology, OB/GYN, Pulmonology, Family Medicine,
Internal Medicine, and Pediatrics. This variable was coded as a binary variable (1/0). Primary Care
Physicians (including OB/GYN, Family Medicine, Internal Medicine, and Pediatrics) were coded
as 1, and Specialists (Cardiology, Endocrinology, Gastroenterology, Pulmonology) were coded as

0. Physicians were classified based on their response to the following question:

Q1: What is your primary area of practice?
o Answers: Family Medicine, General Internal Medicine, General Pediatrics, General Practice, OB-
GYN, Medical Subspecialty (Please Specify), Pediatrics Subspecialty (Please specify), Other
(Please specify)

Team-Based Care: Physicians that indicated that their organization used teams were coded

as 1. Physicians that did not indicate the presence of teams were coded as 0. Physicians were

10



classified as either participating or not participating in team-based care based on their response to

the following question:

Q20: “Primary care teams” are groups of physicians and other staff who meet with each other regularly to
discuss the care of a defined group of patients. Does your practice use primary care teams?
o Answers: Binary (Y/N)

PCMH-Designation: Physicians that indicated that their organization was a PMCH were

coded as a 1. Physicians that did not indicate that their organization was a PCMH were coded as
0. The PCMH model advocates for the use of patient-centered care teams. PCMH-designation was
used as measure of team-based care, as organizations that choose to adopt the PCMH model are

theoretically more likely to have care teams.

Q42: Is your practice a designated PCMH?
o Answers: Binary (Y/N)

ACO-Designation: Physicians that indicated that their organization was a ACO were coded

as a 1. Physicians that did not indicate that their organization was an ACO were coded as 0. The
ACO model also advocates for the use of patient-centered care teams (source). ACO-designation
was used as measure of team-based care, as organizations that choose to adopt an ACO model are

theoretically more likely to have care teams.

Q14: Does your practice participate in a Shared Savings Program or Accountable Care Organization
(ACO)?
o Answers: Binary (Y/N)

Dependent Variables

Physician Burnout: Self-reported physician burnout was assessed using physician

responses to four questions from the Physician Survey (Table 1.2). Three of the questions included
responses on a 6-point frequency scale, while one of the questions offered responses on a 4-point

frequency scale. These questions were:

11



Table 1.2 Physician Burnout Measures

Question

Answers (Score)

054: In the last 12 months, how often have you
considered leaving clinical practice?

055: In the last 12 months, how often have you
considered reducing your panel size?

056: In the last 12 months, how often have you felt
burned out from your work?

057: How often do you feel that you are more callous
toward people now than you were before you became
a doctor?

Never (1)

Once a month or less (2)
A few times a month (3)
Once a week (4)

A few times a week (5)
Every day (6)

Never (1)

Once a month or less (2)
A few times a month (3)
Once a week (4)

A few times a week (5)
Every day (6)

Never (1)

Once a month or less (2)
A few times a month (3)
Once a week (4)

A few times a week (5)
Every day (6)

Never (1)
Rarely (2)
Sometimes (3)
Often (4)

Covariates

A range of covariates were evaluated in this analysis. Physician-level covariates included
gender, years of physician practice, race, and hours a week spent on direct patient care.

Organizational-level covariates included organizational size and the presence of electronic health

records (EHRS).

12



Analysis

Descriptive statistics were used to describe physician and organization demographics, the
presence of team-based care, and burnout characteristics of the physician sample. T-tests were
used to compare primary care physicians to specialist physicians along burnout variables.

Multivariate linear regression analyses were conducted to evaluate the impact of care
teams, PCMH-designation, and ACO-designation on physician burnout. Regression analyses were
conducted on two burnout variables: self-reported physician burnout and increased callousness
towards patients compared to when one first became a doctor.

Covariates were selected based on variables’ relationships to both the predictor and
outcome variables (see Table 1.6), as well as the prior literature. The background literature showed
mixed evidence on the relationship between physician demographics and likelihood of physician
burnout. In one analysis, gender and physician age were evaluated. While physician age was
associated with burnout, with older age showing a weak but consistent association with reduced
burnout, physician gender was not associated with burnout.** In another study, female physicians
were shown to exhibit burnout at nearly double the rate of male physicians.*> Given this evidence,
both physician years of practice and gender were included. There is little evidence linking
physician race to differences in burnout, so this variable was excluded from the analysis.*
Whether a physician was a primary care physician or a specialist was included. Weekly patient
care hours were also included. Organizational variables included organizational size and EHR
adoption. Sensitivity analyses, including interactions between covariates, were evaluated.

To make stronger inferences regarding causality, a final set of models were constructed
using inverse probability weighting with regression adjustment. This method is doubly-robust, as

it combines outcome regression with a model for the exposure to estimate the causal effect of an

13



exposure on an outcome.*’” Inverse probability weighting uses the propensity score to the weight
subjects by their likelihood of receiving treatment, based on observed covariates. Weighting
subjects in this way creates a “synthetic sample” in which treatment assignment is independent of

the covariates included in the model 8

Results
Characteristics of Physicians & Organizations

Survey respondents were predominantly white (85%), male (62.5%) and from primary care
(68.7%). Physician age was not collected, but we used years in practice as a proxy for physician
age because physicians with more years in practice tend to be older than physicians with fewer
years in practice. The most frequent categories of practice years reported were “21-30 Years”
(27.6%) and “More than 30 Years” (39.8%). Table 1.3 reports the characteristics of responding

physicians.
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Table 1.3 Characteristics of Physicians

Characteristic n (%)
Gender (n = 1081)

Male 676 (62.5)

Female 155 (37.5)
Years in Practice (n = 1056)

1-10 86 (8.1)

11-20 259 (24.5)

21-30 291 (27.6)

More than 30 420 (39.8)
Race (n = 1043)

White 857 (82.1)

Non-White* 186 (17.83)
Specialty (n = 1078)

Primary Care 740 (68.7)

Specialist 338 (31.4)
Patient Care Hours Weekly (n = 1064)

1-20 144 (13.5)

21-40 573 (53.9)

41-60 316 (29.7)

More than 61 31(2.9)

*Non-white includes Hispanic, Black, Asian, Islander, and Indian Alaskan respondents

Physicians were also asked about characteristics of their organizations, including PCMH
status, ACO status, organizational size, and whether the practice had electronic health records
(EHRs). Results are given in Table 1.4. About a quarter (25.8%) of physicians reported that their
organizations participated in a PCMH, and 40.9% reported that their organizations were part of an
ACO. The most frequent organizational size was 2-10 physicians in a medical group (61.4%). A

majority of physicians reported that their organizations had an EHR (82.8%).

15



Table 1.4 Characteristics of Organizations

Question n (%)
Care Teams (n = 1034)

Yes 149 (14 4)

No 885 (85.6)
PCMH Designation (n = 1013)

Yes 251 (25.8)

No 762 (75.2)
ACO Designation (n = 979)

Yes 298 (40.9)

No 575 (59.1)
Organizational Size (n = 1044)

Small (1-30 MDs) 931 (89.2)

Large (31or more MDs) 113 (10.8)
Practice has EHR (n = 1076)

Yes 891 (82.8)

No 185 (17.2)

Presence of Care Teams & Organizational Delivery Models that Promote Team-Based Care

A minority (14.4%) of respondents reported the use of care teams in their organizations.
Among those who reported care teams, the most frequent care team members were Nurse Care
Managers and Care Coordinators. Teams were more commonly reported by primary care
physicians (16% reported care teams) compared to specialists (10% reported care teams).

ACO designation (40.9%) was more commonly reported than PCMH designation (25.8%).
Among physicians who reported ACO designation, a minority (19.1%) reported care teams.
Among respondents who reported organizational PCMH designation, a larger share (31.7%)

reported care teams.

16



Burnout Among All Physicians

Responses to the four burnout variables are presented in Table 1.5. Around a third of
physicians (33.2%) reported that they felt burned out at least once a week. Around a quarter
(25.8%) reported that they felt more callous towards patients compared to when they first became
a doctor at least once a week. 17.4% of physicians reported that they considered leaving practice
at least once a week, and 13.3% reported that they considered reducing their patient panel size at
least once a week.

Older physicians might be more likely to consider scaling back or leaving their practice
hours if they are close to retirement age. Because the physician sample included a large number of
physicians with many years of practice, we evaluated the association between each of the burnout
variables and years of practice. These analyses indicated that physician age was a significant
predictor of these two variables. Therefore “leaving practice” and “panel size reduction” were not
used in subsequent analyses.

Self-reported “burnout” and “callousness” were selected as they key outcome variables of
interest to assess physician burnout for multivariate analyses, as they were not associated with
physician years of practice.

Correlations between all study variables are reported in Table 1.6.

17



Table 1.5 Reported Burnout

Characteristic n (%)
Leaving (n=1067)
Never 478 (44.8)
1x/mo or less 264 (24.7)
Few times/mo 139 (13.0)
1x/week 41 (3.8)
Few times/week 71 (6.7)
Everyday 74 (6.9)
Panel Size Reduction (n=1059)
Never 612 (57.8)
1x/mo or less 188 (17.8)
Few times/mo 118 (11.1)
1x/week 39 (3.7)
Few times/week 48 (4.5)
Everyday 54 (5.1)
Self-Reported Burnout (n=1068)
Never 183 (17.1)
1x/mo or less 290 (27.15)
Few times/mo 240 (22.5)
1x/week 117 (11.0)
Few times/week 149 (14.0)
Everyday 89 (8.33)
More Callous (n=1067)
Never 454 (42.55)
Rarely 338 (31.68)
Sometimes 221 (20.71)
Often 54 (5.06)

18



Table 1.6 Correlation Matrix between All Study Variables

1 2 3 4 5 6 7 8 9 10 11 12
1. BURNED OUT 1.00
2. MORE CALLOUS 37* 1.00
3. CARE TEAMS | -.06* -02 1.00
PRESENT
4. MALE GENDER -08* -.08* 03 1.00
5. PRACTICE YEARS -04 -.16* -01 33% 1.00
6. WHITE RACE 05 -03 -03 d2% 14* 1.00
7. PRIMARY CARE | .08* 04 08* -22% -02 -02 1.00
SPECIALTY
8.  PATIENT CARE | .09* 07* -07* 22% 05 -02 -09* 1.00
HOURS
9.PCMH STATUS d1% 01 28% -01 -04 00 27* -.10* 1.00
10. ACO STATUS 02 00 d1% 04 -06 03 -01 00 32% 1.00
11. ORGANIZATIONAL | .02 -03 07* 07* 00 05 -.12% -02 d2% 09%* 1.00
SIZE
12. PRACTICE HAS EHR | .09* 03 10* -01 -.12% -03 -09* 01 24* 5% 22% 1.00

* p<.05
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Burnout Differences Between Primary Care Physicians and Specialists

Next, differences between primary care and specialist physicians were assessed using t-

tests. Means and confidence intervals are reported for both questions in Table 1.7. There is a

statistically significant difference between the two groups, with primary care physicians reporting

more frequent burnout, but not callousness.

Table 1.7 Comparing Primary Care Physicians and Specialists on Burnout Variables

Primary Care Specialist Difference

(N=730) (3349
Variables Mean [95% CI] Mean [95% CI] Mean [95% CI]
Burned 3.10 2.99-3.22 2.85 [2.69,3.00] -25 [-.45,-.06]*
Out
More 1.91 1.84-1.97 1.83 [1.73,1.93] -.08 [-.19, .04]
Callous

* p<.05

Association between Team-Based Care and Physician Burnout

Multivariate linear regressions were used to evaluate the relationship between team-based

care measures and physician burnout measures, self-reported burnout and callousness towards

patients. Table 1.8 shows the results from the two models. The first model included the outcome

variable, burnout, while the second model included the outcome variable, callousness.
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Table 1.8 Multivariate Linear Regression Results

Model 1: Model 2:
Burnout More Callous
Coefficient (SE) p-value Coefficient (SE) p-value
Teams Present -.309 (.152) 0.043* 02 (.090) 0.806
Male Gender -424 (.119) 0.000* -.12 (.070) 0.085
Years in Practice (ref: 1-10)
11-20 254 (.210) 0.228 05 (.124) 0.686
21-30 398 (.210) 0.059 -08 (.125) 0.549
More than 30 233 (.210) 0.267 -28 (.124) 0.025*
Primary Care Physician 112 (121) 0.355 08 (.072) 0.292
Patient Care Hours Weekly
(ref: 1-20)
21-40 547 (.160) 0.001* 28 (.096) 0.004
41-60 790 (.174) 0.000* 42 (.103) 0.000*
More than 61 562 (.341) 0.100 06 (.202) 0.769
Large Organizational Size 066 (.167) 0.692 05 (.099) 0.621
PCMH Designation 455 (.138) 0.001* 01 (.082) 0.898
ACO Designation -151 (.111) 0.172 -.03 (.065) 0.648
EHRs Present 32 (.140) 0.022* 04 (.083) 0.638
Constant 2.137 (277) 0.000 1.74 (.164) 0.000
* p<.05

In Model 1, the following variables were shown to significantly decrease self-reported
burnout: care teams present and male gender. Conversely, the following variables were shown
significantly increase self-reported burnout: patient care hours weekly (including 21-40 hrs/wk
and 41-60 hrs/wk), PCMH designation, and EHRs present. In Model 2, years in practice (more
than 30 years) was shown to significantly decrease callousness, while patient care hours weekly
(41-60 hours) was shown to significantly increase callousness.

Sensitivity analyses were conducted. This included multivariate linear models with
interactions between gender and physician specialty, and gender and patient care hours. These

were analyzed in two separate models with burnout as the outcome. Neither model was statistically
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significant. In addition, organizational size was re-categorized such that a “small” organization
was defined as less than 10 physicians. This did not change the direction or significance of the

results.

Inverse Probability Weighting with Regression Adjustment

Models using inverse probability weighting with regression adjustment were used to
further evaluate the relationship between care teams and physician burnout, controlling for
observed covariates and yielding the average treatment effect (ATE) of care teams. Six models
were created.

In Models 1 and 2, the main independent variable was team-based care. The covariates that
informed the propensity score weighting were gender, years of practice, primary care specialty,
hours of patient care weekly, physician race, organizational size, PCMH-designation, ACO-
designation, and the presence of EHRs. The linear regression outcome model was adjusted for:
gender, years of practice, primary care specialty, PCMH-designation, and organizational size. The
model was conducted for both outcome variables, burnout and callousness. Balance checks were

conducted. Table 1.9 shows the results.

Table 1.9 Inverse Probability Weighting with Regression Adjustment (Teams)

Variables ATE (SE) [95% CI] p-value
Teams
Model 1: Burnout -.286 (.128) [-.534,-.037] 024*
Model 2: More Callous -.027 (.085) [-.193, .139] 749
* p<.05
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Models 3 and 4 evaluated the average treatment effect of PCMH-designation on burnout
and callousness. The covariates that informed the propensity score weighting were gender, years
of practice, primary care specialty, hours of patient care weekly, physician race, organizational
size, team-based care, ACO-designation, and the presence of EHRs. The linear regression outcome
model was adjusted for: gender, years of practice, primary care specialty, team-based care, and

organizational size. Table 1.10 shows the results for Models 3 and 4.

Table 1.10 Inverse Probability Weighting with Regression Adjustment (PCMH-Designation)

Variables ATE (SE) [95% CI] p-value
PCMH-Designation
Model 3: Burnout 266 (.157) [-.041, .573] 090
Model 4: More Callous -.118 (.038) [-.302, .066] 209
* p<.05

Models 5 and 6 evaluated the average treatment effect of ACO-designation on burnout and
callousness. The covariates that informed the propensity score weighting were gender, years of
practice, primary care specialty, hours of patient care weekly, physician race, organizational size,
team-based care, PCMH-designation, and the presence of EHRs. The linear regression outcome
model was adjusted for: gender, years of practice, primary care specialty, team-based care, and

organizational size. Table 1.11 shows results for Models 5 and 6.
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Table 1.11 Inverse Probability Weighting with Regression Adjustment (ACO-Designation)

Variables ATE (SE) [95% CI] p-value
ACO-Designation
Model 5: Burnout -.167 (.106) [-.375, .041] 116
Model 6: More Callous -.015 (.066) [-.144 .114] 821
* p<.05
Discussion

In this state-wide study of physician burnout, we found that burnout was a substantial issue
across the physician population in Connecticut at the onset of the SIM program in 2014, with more
than a third of physicians self-reporting that they had felt burned out at least once a week within
the past 12 months. We also evaluated callousness towards patients as a second measure of burnout
and found that this was less common, with only a small portion (5%) of physicians reporting that
they often felt more callous towards patient than when they first became a physician.

Our findings indicated that self-reported burnout, but not callousness towards patients, was
significantly higher among primary care physicians compared to specialists. Physician
participation in care teams was significantly associated with a reduction in self-reported burnout,
but not with self-reported callousness towards patients. Organizational models that encourage the
use of care teams, including PCMHs and ACOs, do not appear to reduce burnout or callousness
among physicians in those practices. Contrary to what we hypothesized, PCMH designation may
actually have the opposite effect for physicians and increase rates of physician burnout.

There were several potential limitations to this study. First, analytical plans for this study

originally included a comparative analysis of the 2014 SIM Physician Survey to a follow-up survey
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with the same set of questions, which was planned for 2020. This type of analysis would have
yielded insight into changes related to the SIM program during this time period. However, the
2020 survey was in the field when the COVID-19 pandemic occurred in March 2020 and had to
be cancelled. This limited analyses to cross-sectional evaluations of the 2014 data, which
represented the beginning of the SIM intervention period. Therefore, this analysis is most useful
for understanding baseline characteristics of physician burnout prior to many of the SIM programs
and interventions. Compared to 2014, primary care practices may be more skilled at operating and
succeeding under new care delivery models, which would likely reduce burnout among physicians.
At the same time, burnout among clinical providers has notably increased during the COVID-19
pandemic, which has reinforced the importance of implementing solutions to address burnout.*
Therefore, although dated, the findings from this analysis may inform current burnout strategies
in the pandemic-era.

A second limitation of this study was that it was difficult to assess the nature and extent of
interactions among team members. The survey question related to care teams asked physicians
whether there were teams at their organizations; however, it did not ask about the quality or
effectiveness of those teams. Team culture, dynamics, and leadership affect the effectiveness of
collaboration in healthcare settings, and greater visibility into these relationships would have
improved the interpretation of our results.>

In light of these findings, solutions to address burnout should consider the role of teams in
supporting physicians. Care teams were shown to significantly reduce self-reported burnout, but
not callousness towards patients, in both our adjusted multivariate analyses and in a follow up

model using inverse probability weighting with regression adjustment.
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However, this issue may be complex, as unexpectedly, our multivariate analysis showed
that PCMH designation significantly increased — rather than decreased — the likelihood of
physician burnout. These findings differed from earlier analyses on the Comprehensive Primary
Care (CPC), a federally-led multi-payer initiative designed to strengthen primary care, which
found that practice transformation did not have negative effects on physician satisfaction.”!

PCMH models encourage the use of care teams and coordinated patient care, so it was
hypothesized in this study that PCMH designation would reduce physician burnout. Although a
second model using inverse probability weighting with regression adjustment evaluated the
average treatment effect of PCMH designation and did not find that it significantly increased
burnout among physicians, the relationship was directionally consistent with the multivariate
model. It is possible that PCMH models, which promote the use of care teams, may also increase
administrative responsibilities for physicians. This relationship should be further evaluated in
future studies.

Notably, only a small portion of physicians reported that they were considering leaving
practice or reducing their panel sizes, meaning that many physicians were struggling with
symptoms of burnout while continuing to treat patients. These challenges were particularly
concerning among primary care physicians, as consistent with national-level analyses, primary
care physicians were found to report at higher levels than specialists in the state. Finally, while it
was not the focus of this analysis, we also found that female physicians were more likely to
experience burnout, but not callousness compared to male physicians. Organizations may need
programs and policies to specifically support female physicians.

This study has implications for both physician practice organizations and policymakers.

Although the data analyzed in this analysis come from 2014, the current healthcare workforce and
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burnout challenges related to the COVID-19 pandemic have highlighted that burnout remains a
pervasive challenge throughout the healthcare system. Physician practice organizations should
design structures and interventions to reduce burnout, including interventions that encourage team-
based care.

However, policymakers should use caution when advocating for broad-based policies that
promote new organizational models, such as PCMHs and ACOs. While these models do encourage
the use of team-based care, implementing them may have both positive and negative effects on
physician burnout. Therefore, a more nuanced understanding of how to support physicians under

these models is necessary for optimal health system design.
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Chapter 2

Which organizational characteristics

are associated with better medication monitoring in primary care?

Introduction

Pharmaceutical drugs for the prevention and treatment of clinical conditions are an
increasingly common component of chronic disease management.> According to a survey
conducted by the Centers for Disease Control and Prevention (CDC), 48.9% of the general
population report taking at least one prescription drug in the prior 30 days, and 24% report taking
three or more medications.’* Furthermore, nearly three-quarters of all physician office visits
involve drug therapy.>*

While medications are an integral part of treatment, they have risks. Adverse drug events,
such as harmful drug reactions or drug-drug interactions, can occur when drugs are prescribed
inappropriately by clinicians or not adequately monitored over time. The prevalence of preventable
adverse drug events in ambulatory care settings has been estimated to be 16.5%.%

The Primary Care Collaborative, a not-for-profit organization dedicated to advancing the
patient-centered medical home in primary care, defines comprehensive medication management
as “the standard of care that ensures each patient’s medications (whether they are prescription,
nonprescription, alternative, traditional, vitamins, or nutritional supplements) are individually
assessed to determine that each medication is appropriate for the patient, effective for the medical
condition, safe given the comorbidities and other medications being taken, and able to be taken by

the patient as intended.”®
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Appropriately managing patients’ medication needs is challenging, and as a result, primary
care organizations use a variety of strategies to prevent medication-related problems.’” Managing
patients’ medications may include assessing therapeutic effectiveness and cost, as well as
evaluating a patient’s likelihood of adherence with the medication regimen.>® This is particularly
important for chronic conditions, such as diabetes, COPD, and hypertension.> Primary care teams
— particularly those that incorporate pharmacists — may be better equipped to identify and prevent
medication-related problems.%

In 2013, the Center for Medicare & Medicaid Innovation (CMMI) awarded Connecticut a
$45 million State Innovation Model (SIM) grant to support healthcare payment and delivery model
reforms aimed at improving health system performance, increasing quality of care, and decreasing
costs. A central tenet of the SIM program in Connecticut was to promote, advance, and evaluate
patient-centered care services in the state, including medical home models. A medical home is “a
model or philosophy of primary care that is patient-centered, comprehensive, team-based,
coordinated, accessible, and focused on quality and safety.”!

Approximately 47% of adults nationwide and 30.4% of adults in Connecticut have
diagnosed high blood pressure (i.e., hypertension).>¢3 Antihypertensive medications, including
thiazide-type diuretics, angiotensin-converting enzyme inhibitors (ACElIs), angiotensin-receptor
blockers (ARBs), calcium-channel blockers, and -blockers, are commonly used as treatment for
hypertension, in conjunction with lifestyle modifications.** Monitoring of antihypertensive
treatment can identify potential adverse drug events, including increased risk of ED visits;
however, researchers have found that antihypertensive medication monitoring is not routinely

conducted .36 67
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Research Question

Using data from organizational-level surveys and other data that were collected as part of
the SIM project, we investigate the following research question: Are certain organizational
characteristics related to higher rates of annual monitoring for chronic antihypertensive
medications?  Specifically, we assess the relationship between four PCMH organizational
characteristics — organization size & affiliation, payment reform experience, team-based care, and
patient tracking and reporting — and rates of annual monitoring for antihypertensive medications

in primary care organizations in Connecticut.

Hypothesis & Rationale
Hypothesis: Team-based care will be positively associated with monitoring of

antihypertensive treatment.

Rationale: Team-based care is an important component of medical home models of
primary care.®® “Team-based care” is defined by the Institute of Medicine as, “the provision of
health services to individuals, families, and/or their communities by at least two health providers
who work collaboratively with patients and their caregivers—to the extent preferred by each
patient—to accomplish shared goals within and across settings to achieve coordinated, high-
quality care.”® Teams have been studied extensively and the research indicates that teams are often
more effective than when clinician and staff work without formal means of coordinating.”
Provider teams have been shown to outperform solo practitioners in managing chronic diseases in

terms of process-based and/or clinical outcome-based measures of chronic disease management.”!
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In primary care, integrated team-based care has been associated with a significantly higher
proportion of patients with controlled hypertension.”

The team-based care measure used in this study indicates whether there was pharmacy
involvement on the care team. Although pharmacists have traditionally focused primarily on
medication dispensing, they are increasingly involved in a wider range of clinical activities aimed
at optimizing drug therapy.” 7* Research has shown that physician-pharmacist collaboration in
primary care has the potential to improve blood pressure, cholesterol, and glucose control in
patients with chronic conditions (e.g., hypertension, diabetes, or asthma).”-7¢77-78 In a review and
meta-analysis of clinical trials that evaluated the role of team-based care involving a pharmacist
or nurse, researchers found that team-based care was associated with improved blood pressure

control.”

Methods
Data

The data for these analyses were responses to a Primary Care Organization Survey and
clinical measures that were compiled by the SIM evaluation team. These are described below.

The SIM evaluation team developed and administered the 2019 Primary Care Organization
Survey, a 40-question survey instrument that evaluated four aspects of primary care organizations:
1) organizational characteristics and governance; 2) health information technology; 3) quality
improvement; and 4) clinical care delivery.

The Connecticut Office of Health Strategy (OHS), which ran the SIM project,
commissioned the survey in early 2019. OHS was interested in evaluating primary care

organizations that had participated in SIM programs during the CMMI grant test period (2013-
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2019) to understand the organizational changes they had made to achieve success under state-led
quality improvement and payment reform initiatives.

To develop the survey, we first compiled a list of potential survey items based on a
literature review, conversations with state officials, and an in-depth review of The National Survey
of ACOs (NSACO), a longitudinal survey of ACOs first fielded in 2012.3° Because ACOs and the
medical home primary care organizations in the sample share similar goals (e.g., improved quality,
reduced costs, and patient-centered care), using these measures of organization attributes was a
useful starting point.

The survey items were refined through joint discussions with representatives from OHS,
Yale research team members, and researchers from University of Connecticut. The survey was
pilot tested with two organizations in September 2019 by conducting a 30-minute interview with
the organizations’ CEOs. Based on this feedback, our team made changes to the survey instrument
to improve ease of answering and interpretability for participants.

We invited primary care networks and providers in Connecticut that were participating in
one or more shared savings contracts with commercial, Medicare and/or Medicaid payers to
respond. This group included both Advanced Networks (ANs),> which predominantly serve
commercially-insured patients, and Federally Qualified Health Centers (FQHCs),> which
predominantly serve Medicaid patients. In October 2019, the survey was sent via email to all

primary care practices participating in the SIM transformation project, which was 20 ANs and 17

2 «Advanced network” means a provider organization or group of provider organizations that shall include primary care providers within one or
more practices with PCMH status or PCMH accreditation, as applicable, but not including a glide path practice, and that complies with the
composition specified in section 17b-262-1098 of the Regulations of Connecticut State Agencies. (Definition from eregulations.connecticut.gov)
3 Federally Qualified Health Centers are community-based health care providers that receive funds from the HRSA Health Center Program to
provide primary care services in underserved areas. They must meet a stringent set of requirements, including providing care on a sliding fee
scale based on ability to pay and operating under a governing board that includes patients. (Definition from
https://www.hrsa.gov/opa/eligibility-and-registration/health-centers/fghc/index.html)
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FQHCs in Connecticut. Individuals who were invited to complete the survey on behalf of their
organizations were typically CEOs, Chief Operating Officers, or Chief Quality Officers. The
practices were identified as participating in SIM by OHS, which provided all contact information
for these individuals.

Data were collected via the online survey platform, Qualtrics, from October 2019 to
January 2020. We telephoned practices to encourage them to complete the survey over the phone
in December 2019. 11 ANs and 12 FQHCs responded to the survey, totaling 23 respondent
organizations (62% response rate). Descriptive data were compiled for an internal OHS state report

in 2020.

Clinical Measures

Clinical quality data collected by the SIM evaluation team were also used in this study.
The SIM team collected clinical quality data from primary care ANs in Connecticutin 2017. These
21 measures include organizational-level, process-based measures of care (e.g., cervical cancer
screening, diabetic eye exams, and annual monitoring of antihypertensive medications). These data
were reported in a consumer-oriented online tool, “Healthscore CT,” to improve comparability of

primary care providers in the state.®!

AN Data Set

The survey data and clinical measures were linked to create the final dataset for these
analyses. Data collected from FQHCs for the state report using the Primary Care Organization
Survey were excluded. Only ANs were included for two reasons. First, ANs and FQHCs typically

serve distinct patient populations, and it was determined that these would not be comparable to
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one another. FQHCs, by definition, serve underserved areas or populations.®> We confirmed this
by analyzing the average payer mix for ANs and FQHCs reported in the survey. We found that,
on average, commercial insurance was the most common insurance type among ANs (55% of
payer mix), while Medicaid was the most common among FQHCs (70%). See Exhibit 2.1 for

average payer mix by organization type.

Exhibit 2.1 Average Payer Mix by Organization Type (AN vs. FQHC)

Payer Mix by Organization Type

AVERAGE PAYER MIX: AVERAGE PAYER MIX:
ANS FQHCS

10% 2% %

B MA M Medicare FFS M Commercial ™ Medicaid MOther

Second, the process-based quality outcome of interest in the SIM Summary Clinical
Measures was only available for ANs. The final dataset included 10 ANs, as one organization was

removed from the analysis due to missing data.

Measures
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Independent Variables: Four variables were used to define each study organization:
Organization Size and Affiliation, Payment Reform & Experience, Team-Based Care, and Patient
Tracking & Reporting (Table 2.1). Each variable was constructed using survey question responses
on the “Primary Care Organization Survey.” The process of combining survey questions to form
these independent variables followed the QCA process, and is described in the Analysis section

below.

Table 2.1 Independent Variables

Independent Variable & Survey Questions Used
Definition in Measurement

1. Organization Size & (Q2) Organization type:
Affiliation e  Primary care only

e Multi-disciplinary without hospital partners

This measure reflects a primary e Multi-disciplinary with hospital partners
care organization’s size and

affiliation status (Q5) Please indicate the number of providers employed and affiliated

within your network who are predominantly dedicated to providing
primary care:
e MD/DO

2. Payment Reform Experience | (Q7) With which of the following Connecticut payers do you currently
have a shared savings program? Check all that apply .*

This measure reflects a primary e Medicare FFS (MSSP/Next Gen)
care organization’s experience e Aetna
with value-based payment reform o  Anthem

e (igna

e Connecticare
Harvard Pilgrim Healthcare
e  United HealthCare
e Dept of Social Services/Medicaid

*For analysis, this was changed to “Number of SSP Payer Partners
(2019).”

(0Q8) When did your network first execute a shared savings program
contract in Connecticut?**
e 2012 or earlier

o 2013
o 2014
o 2015
e 2016
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o 2017
o 2018
e [do not know
**For analysis, this was changed to “Years of SSP Experience.”

(Q10) Please estimate the number of patients seen by PCPs within your
organization in the past year. Please DO NOT include patients included
by a partner organization.
o # of patients seen by PCPs/year (unduplicated) ___
o # of patients attributed to upside only SSP (or similar
agreement) ___
o # of patients attributed under upside and downside SSP (or
similar i.e., premium sharing) ___

3. Team-Based Care

This measure evaluates a primary
care organization’s commitment
to team-based care

(Q28) Please estimate the unduplicated number of staff members by
professional category dedicated to primary care. Where a staff member
falls into two professional categories (e.g., a CHW serving as Patient
Navigator), please attribute to only one.
o  Estimates given for: Care Management/Coordination
Registered Nurses (RNs) & Licensed Practical Nurses (LPNs),
Care Management/Coordination Social Workers or similar,
Licensed Practical Nurses (Clinical), Registered Nurses
(Clinical), Medical Assistant, Patient Navigators, Chronic
Disease Educator (e.g., Asthma, Diabetes)

(Q33) How many pharmacists and pharmacy techs (FTEs) are
dedicated to your primary care team(s)? Please enter “0” if no
pharmacists/pharmacy technicians are involved:

e  Pharmacists__

e  Pharmacy Technicians__

4. Patient Tracking & Reporting

This measure reflects a primary
care organization’s commitment
to electronically tracking patients
and quality measures within their
system

(Q21) For what percentage of your PCPs do you provide claims based
quality measures (e.g., AIC testing)
e  None, None to <25%, 25% to <50%, 50% to<75, >75%, I
don't know

(Q22) Electronic Admission, Discharge, and Transfer (ADT) alerts?
e  None, None to <25%, 25% to <50%, 50% to<75, >75%, I
don't know

(Q22) At least monthly reports of frequent utilizers or high risk
patients?
e None, None <25%, 25% to <50%, 50% to<75, >75%, I don't
know

Clinical Measures (Dependent Variable): Antihypertensive medication monitoring was

assessed using the organizational performance on the measure, “Annual Monitoring for Patients

on Persistent Medications (MPM).” It is defined by the National Quality Forum as:

36



“This measure assesses the percentage of patients 18 years of age and older who received a least
180 treatment days of ambulatory medication therapy for a select therapeutic agent during the
measurement year and at least one therapeutic monitoring event for the therapeutic agent in the
measurement year. Report the following [two] rates and a total rate:

- Rate 1: Annual Monitoring for patients on angiotensin converting enzyme (ACE) inhibitors
or angiotensin receptor blockers (ARB): At least one serum potassium and a serum creatinine
therapeutic monitoring test in the measurement year.

- Rate 2: Annual monitoring for patients on diuretics: At least one serum potassium and a
serum creatinine therapeutic monitoring test in the measurement year.

- Total rate (the sum of the two numerators divided by the sum of the two denominators)”’?

This is a process-based quality measure that evaluates monitoring in antihypertensive care.
Process-based measures in healthcare typically reflect provider actions and observance of accepted
recommendations for clinical practice.®* These data come from the SIM “Summary Clinical

Measures.”

Analysis

Descriptive analyses are reported for all survey questions. The main analysis strategy used
in this study was Qualitative Comparative Analysis (QCA). This method was used to evaluate
which organizational characteristics, or groups of characteristics, are associated with higher rates
of annual monitoring for antihypertensive medication. The QCA method is well-suited to this

project as it is designed for analyzing a relatively small number of in-depth cases (N=5-50).%°

Background on QCA

QCA was developed in the 1980s and 1990s by political scientists®*® because case study
methods often provide significant detail, but lack statistical power due to small sample sizes. The
method “enable[s] systematic cross-case comparisons, while at the same time attending to within-

case complexity, particularly in small- and intermediate-N research designs”.3” QCA has been used

37



primarily to evaluate social systems that are characterized by causal complexity, and in situations
where data may be both qualitative and quantitative.®

The method is one of a broader set of methods known as “Configurational Comparative
Methods,” which rely on set theory and logic for analysis, rather than statistics. Such methods are
particularly helpful for evaluating the types of complex relationships that are encountered in real-
world, dynamic settings and have been used in the field of implementation science.®

QCA uses Boolean algebra and formal logic to assess connections.”® Unlike regression
analysis, the method relies on the assumption that there are multiple pathways to the same
outcome, and that system characteristics may work in tandem to produce a given outcome.”! The
method requires the researcher to classify and describe cases based on both quantitative and
qualitative “causal conditions” (i.e., independent variables), and evaluate their relationship to an
outcome of interest through set membership connections. The method seeks to establish necessary
and sufficient conditions for the outcome.””

In 2013, the Agency for Healthcare Research & Quality (AHRQ) published a brief on the
use of the method to evaluate PCMH models of primary care, noting its benefits for evaluating
primary care organizations.”® There is growing recognition that QCA is a powerful tool for health

evaluation research, especially for mixed methods health research.*

Types of QCA

There are two primary types of QCA analysis: crisp set QCA and fuzzy set QCA. The
distinction between the two rests on how the researcher defines set membership for each causal
condition included in the analysis. In crisp set QCA, a case’s designation for set membership is

binary, either O (out of the set) or 1 (in the set) for each condition. For example, a political scientist
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might be interested in the relationship between democracy and a country’s economic growth rate.
To determine set membership for the condition “democracy,” the researcher would classify cases
(i.e., countries) as either a democracy (1) or not a democracy (0).

In fuzzy set analysis, cases may have varying degrees of membership in a set between 0
(fully out of the set) and 1 (fully in the set). For a given condition, a case may be fully in a set,
fully out of a set, or partially in a set. The AHRQ methodological brief used the following example
of the use of the method in this setting:

The fuzzy set of medical homeness may include practices that are fully in the set
of medical homes (membership = 1), some that are “almost medical homes” (membership
=0.9), some that are more in than out of the set of medical homes (membership = 0.67),
and so on, down to those that are fully out of the set of medical homes (membership = 0).
Similarly, practices can be classified according to membership in sets defined by
implementation components (such as high, medium, or low accessibility to patients);
practice characteristics (such as being an independent practice or part of a larger delivery
system); or patient characteristics (such as the proportion of low-, moderate-, and high-
income patients).”
For this analysis, the fuzzy set QCA methodology was selected, as the organizational
conditions analyzed (organization size & affiliation, payment reform experience, team-based care,

and patient tracking & reporting) did not lend themselves to simple, binary measurement.

QCA Analytical Process
Methodologically, this analysis follows the analytical process described by Ragin.”® The
accompanying fsQCA 3.0 Mac software, developed by Charles Ragin and Sean Davey, was used

to conduct this analysis.”’

Fuzzy set QCA analysis entails the following steps:?%:9%-100

1. Select Sample of Cases: First, a researcher must identify the relevant cases for the QCA
analysis. Cases must be similar enough to be compared, but differ enough to detect meaningful
variation.
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2. Identify Outcome Variable: Then, a researcher identifies the outcome variable of interest.

3. Identify Causal Conditions: Next, a researcher selects the “causal conditions,” or the
characteristics of each case. The researcher will evaluate the effect of these conditions on the
outcome of interest.

4. Create Macro Causal Conditions (i.e., independent variables): If several conditions
measure similar constructs, conditions may be combined to create “macro-conditions.” In
statistical analysis, these are called the independent variables.

5. Create the Raw Data Table: In the raw data table, each row is a case and each column is a
causal condition or the outcome variable. The researcher inputs raw data, both qualitative and
quantitative, into the table. The raw data table is typically created in Microsoft Excel and then
loaded into the fSQCA software for subsequent steps.

6. Calibrate Causal Conditions: Calibration is one of the most critical steps in any QCA
analysis. Ragin differentiates “calibration” from “measurement” in that the researcher creates

a scale by which to measure each causal condition between O and 1.

7. Evaluate Necessary and Sufficient Conditions: This step identifies the necessary and
sufficient conditions for the outcome, as well as causal recipes of combinations of conditions
through truth table analysis. This evaluative step using Boolean logic uses relationships
between conditions and outcomes to understand conditions’ impact on the outcome of interest.

QCA Model for Organizational Characteristics Associated with Antihypertensive Monitoring

In this section, we describe each of these steps in the present QCA analysis. The QCA
model included 10 Advanced Network (AN) primary care organizations in Connecticut that
responded to the 2019 Primary Care Network Survey. In this analysis, all participating primary
care organizations had a medical home designation in Connecticut. The dependent measure used
in this analysis was “Annual Monitoring for Patients on Persistent Medications (MPM),” was used
for all ANs.

Causal conditions were selected through a literature review in three areas: medical home
organization, ACO organization, and pharmacy organization. First, we reviewed the peer-
reviewed and gray literature related to medical home organizations. According to the National

Committee for Quality Assurance, there are six medical home program concept areas: team-based
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care and practice organization, knowing and managing your patients, patient-centered access and
continuity, care management support, care coordination and care transitions, performance
measurement and quality improvement.!°! Many of these themes were also prevalent in the peer-
reviewed papers analyzed.!02 103

Next, we reviewed the literature related to ACO organization. ACOs and medical homes
share similar goals (e.g., improved quality and reduced costs), and both models focus on
transforming primary care. In a taxonomy of ACOs that was published by Shortell et al. in 2014,
the researchers identified eight organizational attributes and used them to define 173 different
ACO organizations. ' These eight attributes were: size; breadth of provider group participation;
scope of services provided; integrated delivery system (IDS) participation; percent primary care
physicians; institutional leadership model; performance management accountability; and prior
payment reform experience. Although some of these were not relevant to the present study, size,
breadth of provider group participation, and prior payment reform experience were deemed
relevant for inclusion.

Lastly, we considered organizational characteristics that might be most salient for
antihypertensive medication monitoring by evaluating the pharmacy organization literature.
Pharmacists working on primary care teams can educate patients and clinical providers on
medication use, as well as improve workflows for medication optimization and relieve physicians
of medication-related tasks.'%

Based on this literature review, we compiled a list of 10 causal conditions that related to
the literature and were collected using the SIM 2019 Primary Care Organization Survey. These

are listed in Table 2.2. In a later step in this analysis, these 10 causal conditions were rolled up
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into the four macro-causal conditions (i.e., independent variables), previously defined in Table

2.1.

Table 2.2 Causal Conditions

Component Causal
Condition

Organizational Model

Organization Size (MDs
Employed & Affiliated)

Number of SSP Payer
Partners (2019)

Years of SSP Experience

Percent of Patients
Under Risk-Based
Agreement

Clinical Support Staff
Per PCP

Pharmacy Involvement
on Care Team

Offer Claims Based
Quality Measures to
PCPs

Electronic Admission,
Discharge, and Transfer
(ADT) alerts

Monthly Reports of
Frequent Utilizers or
High-Risk Patients

2019 Primary Care
Organization Survey
Question

Q2
Qs

Q7

Q8
Q10

Q5 & Q28

Q33

Q21

Q22

Q22

Inclusion Based On

ACO Organization Literature

ACO Organization Literature

ACO Organization Literature

ACO Organization Literature

ACO Organization Literature

PCMH Literature

Pharmacy Literature

PCMH Literature

PCMH Literature

PCMH Literature
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Several of the causal conditions measured similar constructs. Therefore, “macro-causal
conditions” were created, each consisting of 2-3 component causal conditions that measured
similar constructs. In statistical analyses, the macro-causal conditions are often called the
“independent variables.” The macro-causal conditions and their component causal conditions are

shown in Table 2.3.

Table 2.3 Macro-Causal Conditions

Macro-Causal Condition Component Causal Conditions Included
(i.e., Independent Variable)

1. Organization Size & Affiliation e  Organizational Model

e  Organization Size (MDs Employed & Affiliated)
This measure reflects a primary care

organization’s size and affiliation

status
2. Payment Reform Experience e  Number of SSP Payer Partners (2019)
. ) e  Years of SSP Experience
This measure reflects a primary care e Percent of Patients Under Risk-Based Agreement
organization’s experience with
value-based payment reform
3. Team-Based Care e  C(linical Support Staff Per PCP

e Pharmacy Involvement on Care Team
This measure evaluates a primary

care organization’s commitment to
team-based care

4. Patient Tracking & Reporting e Offer Claims Based Quality Measures to PCPs
) e Electronic Admission, Discharge, and Transfer (ADT) alerts
This measure reflects a primary care e  Monthly Reports of Frequent Utilizers or High Risk Patients

organization’s commitment to
electronically tracking patients and
quality measures within their system
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Next, a data table was created in Microsoft Excel. Each row in the raw data table
corresponded to an individual case, and each column represented a component causal condition
Table 2.4. Raw survey data was inputted into the table.* Next, the data table was analyzed using

the fSQCA software.

4 The fsQCA software cannot accept missing values in the raw data table. Missing values were estimated using secondary research and literature

reviews.
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Table 2.4 Data Table

Organization Size & Affiliation Payment Reform Experience Team-Based Care Patient-Tracking & Reporting Outcome
Monthly
Electronic Reports Annual
Offer Admission, | of Monitoring for
Number of | Number Percent of Claims Discharge, | Frequent | Anti-
PCPs of SSP Patients Pharmacy Clinical | Based and Utilizers | Hypertensive
(Employed | Payer Years of Under Involvement | Support | Quality Transfer or High Medications
Organizational & Partners SSP Risk-Based | on Primary Staff per | Measures | (ADT) Risk (Outcome
Model Affiliated) | (2019) Experience | Agreement | Care Team PCP to PCPs alerts Patients Variable)
Org. 1 Multi-disciplinary
without hospital 25% to 50% to
partners 360 1 7 0.15 Yes 0.31 <50% >75% <75% 87.9%
Org.2 Multi-disciplinary
with hospital 75% or
partners 65 4 2 0.30 Yes 048 more >75% >75% 84.5%
Org.3 75% or 50% to 50% to
Primary care only 285 7 7 0.84 Yes 1.08 more <75% <75% 88.1%
Org.4 Multi-disciplinary
with hospital 75% or
partners 166 6 6 0.67 Yes 041 more >75% >75% 83.1%
Org.5 Multi-disciplinary
with hospital 75% or
partners 300 4 6 0.38 Yes 0.09 more >75% >75% 83.2%
Org. 6 Multi-disciplinary
with hospital 75% or
partners 240 5 6 0.75 Yes 0.33 more >75% >75% 82.7%
Org.7 Multi-disciplinary
with hospital 75% or
partners 170 7 4 0.88 Yes 1.38 more >75% >75% 83.6%
Org.8 Multi-disciplinary
without hospital 75% or
partners 40 5 3 0.31 No 0.40 more >75% >75% 86.6%
Org.9 Multi-disciplinary
with hospital 75% or
partners 39 5 3 0.19 Yes 0.21 more >75% >75% 81.1%
Org.10 | Multi-disciplinary
without hospital 75% or
partners 88 6 6 0.63 No 1.25 more None <25% 84.0%
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Next, we calibrated the raw data according to Ragin’s fsQCA methodology. ! To do this,
the researcher selects three anchor points in the raw data for each condition: 1) Threshold for full
set membership (.95) 2) The cross-over point (.5); and 3) the threshold for full non-membership
(.05). Whenever possible, external standards should be used to define the anchor points. Calibrated
scores should reflect how cases relate to one another, as well as external standards or norms. If
there is no substantive knowledge base on a given measure, the statistical properties (i.e., mean,
standard deviation) of the researcher’s dataset may be used.

Using the fsQCA software, we transformed the raw data into scores from 0-1. Calibration
points were based on both extensive external research and internal data distribution in the raw data
if external data points were not available. Next, these calibrated scores were rolled up by macro-

condition, resulting in the calibrated data table shown in Table 2.5.

Table 2.5 Calibrated Macro-Condition Table

Payment Patient-

Organization Size Reform Team-Based | Tracking &

& Affiliation Experience Care Reporting Outcome
Org. 1 0.75 0.3367 0.52 0.5833 0.95
Org.2 0.805 02 0.805 1 0.38
Org.3 0.55 0.99 0.99 0.8333 0.96
Org.4 0.985 0.9333 0.755 1 0.13
Org.5 1 0.5267 0.55 1 0.14
Org. 6 1 091 0.535 0.9016 0.09
Org.7 0.985 0.8267 1 1 02
Org.8 0.41 0.35 0.23 1 0.83
Org.9 0.65 0.3367 0.55 0.9479 0.02
Org.10 063 0.9133 0.495 04167 027

The QCA method is designed to assess necessary and sufficient causal conditions, or
combinations of conditions, for the outcome of interest using the calibrated data. This is conducted

through truth table construction and analysis, which serves as a way to identify conditions, or
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combinations of conditions, that are sufficient for the outcome to occur. A truth table is a data
matrix with 2¥rows, where k is the number of macro-causal conditions. Rows of the truth table
reflect all possible combinations of conditions and their outcomes. The truth table analysis is
conducted in fSQCA software and evaluates set relationships between conditions and the outcome.

The QCA method uses two measures to assess goodness-of-fit, consistency and coverage.
Consistency refers to strength of the relationship between the causal condition and the outcome
across all cases. It is reported on a 0-1 scale. Coverage refers to the proportion of cases to which
that relationship applies. It is also reported on a 0-1 scale. Consistency and coverage are reported
for both necessary and sufficient conditions. Results from the truth table analysis are reported in

the results section.

Results

Descriptive analyses are reported for all survey questions used to inform the QCA model.
Mean and range are reported for continuous variables and counts with percentages were reported
for categorical variables in Tables 2.6 and 2.7. Given the small sample size (n=10), standard
deviations are not be reported.

Table 2.6 Continuous Variable Survey Questions

Condition Mean (Range)
Number of PCPs (Employed & Affiliated) 175.3 (39-360)
Number of SSP Partners (2019) 5@1-7)

Years of SSP Experience 5(2-7)

Clinical Support Staff per PCP .59 (.09-1.38)
Annual Monitoring for Anti-Hypertensive Medications 84.5% (81.1-88.1%)

(Outcome Variable)
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Table 2.7 Categorical Variable Survey Questions

Condition N (%)
Organizational Model
Primary care only 1 (10%)
Multi-disciplinary without hospital partners 3 (30%)
Multi-disciplinary with hospital partners 6 (60%)
Pharmacy Involvement on Care Team
Yes 8 (80%)
No 2 (20%)
Offer Claims Based Quality Measures to PCPs
None 0 (0%)
None to <25% 0 (0%)
25% to <50% 1 (10%)
50% to<75 0 (0%)
>75% 9 (90%)
I don't know 0 (0%)
Electronic Admission, Discharge, and Transfer (ADT)
alerts
None 1 (10%)
None to <25% 0 (0%)
25% to <50% 1 (10%)
50% to<75 1 (10%)
>75% 8 (90%)
I don't know 0 (0%)
Monthly Reports of Frequent Utilizers or High Risk
Patients
None 0 (0%)
None to <25% 1 (10%)
25% to <50% 0 (0%)
50% to<75 2 (20%)
>75% 7 (70%)
I don't know 0 (0%)
QCA Model Output

Using the calibrated data table, the truth table was constructed and analyzed in the fsQCA

software. Necessary conditions were evaluated first. The consistency and coverage scores to

evaluate the necessity of the macro-causal conditions are reported in Table 2.8.
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Table 2.8 Necessary Conditions for Medication Monitoring for Antihypertensive

Medications

A necessary condition is a condition that must be present for an outcome to occur; however, it does not necessarily
guarantee on its own that the outcome will be present

Macro-Condition Consistency Coverage
Organization Size & | .74 38
Affiliation

Payment Reform Experience | .68 42
Team-Based Care T4 45
Patient Tracking & Reporting | .88 40

We use 0.8 as the consistency level for necessity, as is commonly done in the literature.
107.198 There is no standard for coverage level. Patient tracking & reporting was the only necessary
condition identified for positive outcomes for medication monitoring for antihypertensive
conditions, meaning that this condition must be present for the outcome to occur at the .8
consistency level. Next, sufficiency was evaluated. At the .8 consistency level, no sufficient
conditions or combination of conditions were identified for positive antihypertensive monitoring
for persistent medications.

As a sensitivity analysis, the consistency level for sufficiency was reduced to .7, based on
recommendations in the literature.'? At the .7 level, two combinations of macro-causal conditions
were found to be sufficient for the outcome.!'® Using the QCA method, multiple pathways may be

found for the same outcome. These two solutions are listed in Table 2.9.

Table 2.9 Sufficiency for Antihypertensive Monitoring at .7 Consistency Level

A sufficient condition is a condition, or set of conditions, that will always produce the outcome
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Outcome Macro-Conditions | Consistency | Coverage | Interpretation

Identified
Antihypertensive | ~organization + 78 29 High antihypertensive
Monitoring for ~$Sp + ~team + monitoring is observed in
) trackin practices that have patient
Persistent g tracking & reporting, but do

Medications not have large networks,
shared savings program
experience, or team-based
care.

organization + ssp | .73 18 High antihypertensive

+ ~team + monitoring is observed in

~tracking practices that are large and
affiliated and have shared

savings program experience,
but do not have team-based
care or patient tracking &
reporting.

~ Denotes the absence of that condition

Discussion

This analysis evaluated the relationship between four organizational characteristics —
organization size & affiliation, payment reform experience, team-based care, and patient tracking
and reporting — and antihypertensive medication monitoring within 10 AN primary care
organizations in Connecticut. It was hypothesized that team-based care would be associated with
improved monitoring due to the addition of pharmacists, nurses, and other caregivers who could
support efforts to manage and evaluate patient medications.

Our QCA analysis revealed that team-based care was neither a necessary nor sufficient
condition for higher rates of antihypertensive medication monitoring. This finding differs from
earlier work in antihypertensive medication management, which has found that team-based care —
particularly when it includes pharmacists — is associated with improved hypertensive management
and patient outcomes.!'": "2 Our QCA model revealed one necessary condition, patient tracking

and reporting. Primary care organizations that had a commitment to IT programs, care
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management protocols, and policies to track their patient populations were most likely to perform
antihypertensive monitoring. This condition was also present in one of the sufficient solutions at
the .7 consistency level. This finding emphasizes the importance of systems for managing and
tracking patients within healthcare organizations.

There are several possible explanations for these results. First, this analysis was limited by the
lack of more specific information around the roles and responsibilities of non-physician caregivers,
particularly of pharmacists. The team-based care measure used in this analysis was informed by
two components: 1) support staff per physician; and 2) pharmacy involvement on the care team.
The survey questions did not ask participants about the quality or depth of those team member
collaborations, and few organizations provided information on collaborative practice agreements,
pharmacist workflows, and co-location despite survey questions on those topics. With a relatively
small number of organizations, it was therefore difficult to detect meaningful differences based on
the presence of a pharmacist team member alone.

Second, although team-based care did not influence rates of monitoring in our study,
medication monitoring is only one component of comprehensive medication management for
chronic conditions.'!® Future research could involve a wider range of medication therapy-related
outcome variables, including patient clinical outcomes or experience data, aimed at a more holistic
view of comprehensive medication management. It is encouraging that results indicated that those
provider organizations that invested in programs and policies to track patients did indeed
experience higher rates of monitoring within their organizations.

There were several additional limitations in this study. Inherent to QCA, and to most
qualitative methods, is the researcher’s subjective decision-making. Researchers select relevant

cases and set calibration points within the raw data based on theoretical reasoning and published
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results. For these reasons, this analysis should be considered descriptive and exploratory, rather
than causal.!'* All primary care organizations in the sample performed fairly well along the
antihypertensive monitoring measure, as seen in the raw data prior to QCA calibration. In the
descriptive analysis, we reported that variation in the outcome measure ranged from 81% to 88%.
It may be that most primary care organizations in this analysis are doing an adequate job of
monitoring their patients. Lastly, there was a 2-year gap between when the quality measures were
collected in 2017 and when the 2019 Primary Care Survey data was collected.

Despite its limitations, this study has implications for primary care organizations,
policymakers, and researchers. For primary care organizations and policymakers, this analysis
suggests that IT programs and policies to track patient care over time are worthy investments for
ensuring that patients receive evidence-based care, such as medication monitoring for
antihypertensive therapy. While these results suggest that team-based care may not be associated
with higher rates of medication monitoring, given the noted limitations, additional research is
necessary to analyze whether team-based care impacts other aspects of comprehensive medication
management. For researchers, this work highlights the importance of access to information on the
activities team members are responsible for and the structure of care teams. This is particularly
vital when using the QCA method, which requires in-depth knowledge about small number of

cases to detect meaningful difference among them.
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Chapter 3

Are team-based models of primary care
associated with better patient experiences?

Introduction

According to the Institute of Medicine, “team-based care” refers to “the provision of health
services to individuals, families, and/or their communities by at least two health providers who
work collaboratively with patients and their caregivers—to the extent preferred by each patient—
to accomplish shared goals within and across settings to achieve coordinated, high-quality care.”!!
Healthcare teams are a way of addressing fragmentation in the clinical setting, such that care is
organized around the patient (i.e., “patient-centered”) rather than individual providers.'®

Asking patients about their care experiences is one way of assessing patient-centered care.
The Agency for Healthcare Research and Quality (AHRQ) defines such measures as an “integral
component of health care quality,” elaborating that, “patient experience includes several aspects
of health care delivery that patients value highly when they seek and receive care, such as getting
timely appointments, easy access to information, and good communication with health care
providers.”!!7

In recent years, several forces have led to a greater emphasis on measures of patient
experience as important quality measures for healthcare organizations.!'® There is growing
evidence that positive patient experiences are positively associated with patient safety and clinical
effectiveness across a wide range of disease areas, settings, outcome measures, and study

designs.!"*120 Furthermore, several policy and financial factors have motivated organizations to
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improve patient experiences. CMS and other health care payers have increasingly incorporated
patient experience measures into performance-based incentive systems, meaning that improved
experience may translate into higher organizational revenue.!?! In addition, due to improved access
to information, including online hospital and physician review systems, patients are placing greater
emphasis on their experiences in healthcare settings when selecting which providers to visit.!*

Despite a policy-led shift across primary care to implement models that incorporate care
teams and the emergence of patient experience as an important quality measure, there have been
inconsistent results on the association between these primary care models and patient experiences
of care.?>!?4125 In fact, some have suggested that team-based primary care may even cause
disruptions to the trusted relationship between a patient and his or her PCP by splintering care
across multiple providers.!?!?7 Unlike in acute settings, in primary care settings, patients may have
longstanding, trusted relationships with their physicians.'?8

Furthermore, research on patient experience has focused on patient-level drivers of patient
experience (e.g., patient age, health, or race) rather than organizational. 2139 131. 132 This has led to
a dearth of information around whether practice-level changes to care team organization
meaningfully impact patient experiences in those settings.

In the study reported herein, we evaluated the relationship between the proportion of non-
physician caregivers per PCPs and patient care experiences among primary care practices
participating in the Connecticut SIM project. We used this proportion as a proxy for measuring an
organization’s commitment to the type team-based care that PCMH models promote; however, we
acknowledge and discuss the limitations of this definition of team-based primary care. Patient
experience was assessed across four domains: timely care, communication, coordination, and

courteous staff. All analyses were conducted using survey data from the SIM project.
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Research Questions

In this paper we report analyses assessing whether the proportion of non-physician care
givers per PCP (i.e., “team-based models of care”) is positively associated with more positive
patient care experiences of care in primary care organizations participating in the SIM project. We
also evaluate whether the relationship between care teams and patient experiences differs by the
patient’s health status.

The quality of patient care experiences is particularly critical in primary care settings,
which are often patients’ first gateway into the healthcare system. Experiences in these settings
may dictate a patient’s overall relationship with the healthcare system. Furthermore, from a policy
perspective there is value in understanding patient experience among primary care practices
participating in the SIM project. Given the state and federal commitment to developing patient-
centered primary care, and the SIM project’s implementation of such models, it is helpful to
understand whether greater commitment to care teams led to the desired patient-centered

outcomes.

Hypotheses & Rationale
Hypothesis 1: Team-based models of primary care will be positively associated with all
four domains of patient care experiences, with the strongest effects observed for the

domains of communication and courteous staff.

Rationale: Team-based care in the inpatient setting has been positively associated with

better patient experiences; however, less is known about how teams impact patient experiences in
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outpatient settings, particularly in primary care.!* We hypothesize that care teams in which non-
physician caregivers work with physicians to care for patients are likely to improve patient
experience across all four experience domains (timely care, communication, coordination, and
courteous staff).

Compared to a solo practitioner, the presence of a care team means that there are a greater
number of caregivers for patients to communicate with, which is most likely to impact the domains
of communication and courteous staff. Therefore, we predict that the effect of care teams will be
strongest for these two domains.

For the domain of coordination, we predict that non-physician caregivers could improve
coordination in some situations, and decrease it in others. For example, the addition of a social
worker might improve the patient’s connection to non-clinical services to address social
determinants of health, such as insecure housing. However, in situations where the number of
caregivers has increased but those caregivers do not communicate well amongst each other,
coordination may decrease from the patient’s perspective. The domain of timely care, which serves
as a proxy for patient access to care, will be least affected by the addition of non-physician care
team members, as this is most likely to be associated with other organizational characteristics (e.g.,

access to telehealth or patient panel size).

Hypothesis 2: For patients who are chronically ill, the association between team-based

care and patient experiences will be stronger than for healthier patients.

Rationale: We hypothesize that the relationship between the use of teams and patient

experience would be stronger for chronically ill patients because patients with chronic health

56



conditions are impacted more than healthy patients by the presence of additional caregivers.'**
These patients are likely to have a greater number of interactions with the healthcare system, and
the additional communication that team members can provide may be more meaningful. Therefore,
we predicted the strongest effect would be observed for the communication domain of patient

experience, and the weakest would be for timely care.

Methods
Data Sources

The data for these analyses were collected using the 2019 Primary Care Organization
Survey and the 2019 Patient Experience surveys (collected using the CG-CAHPS survey), which
were part of the SIM Evaluation. The 2019 Primary Care Organization Survey asked primary care
practices about organizational characteristics and the CG-CAHPS survey asked patients about their
care experiences. The datasets were linked at the organization level, as patients were clustered by

organization. Each of the surveys are described in greater detail below.

Primary Care Organization Survey

The SIM evaluation team developed and administered the 2019 Primary Care Organization
Survey, a 40-question survey instrument that evaluated four aspects of primary care organizations:
1) organizational characteristics and governance; 2) health information technology; 3) quality
improvement; and 4) clinical care delivery.

The Connecticut Office of Health Strategy (OHS), which ran the SIM project,
commissioned the survey in early 2019. OHS was interested in evaluating primary care

organizations that had participated in SIM programs during the CMMI grant test period (2013-
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2019) to understand the organizational changes they had made to achieve success under state-led
quality improvement and payment reform initiatives.

To develop the survey, we first compiled a list of potential survey items based on a
literature review, conversations with state officials, and an in-depth review of The National Survey
of ACOs (NSACO), a longitudinal survey of ACOs first fielded in 2012.!35 Because ACOs and the
medical home primary care organizations in the sample share similar goals (e.g., improved quality,
reduced costs, and patient-centered care), using these measures of organization attributes was a
useful starting point.

The survey items were refined through joint discussions with representatives from OHS,
Yale research team members, and researchers from University of Connecticut. The survey was
pilot tested with two primary care organizations in CT in September 2019 by conducting a 30-
minute interview with the organizations’ CEOs. Based on this feedback, our team made changes
to the survey instrument to improve ease of answering and interpretability for participants.

We invited primary care networks and providers in Connecticut that were participating in
one or more shared savings contracts with commercial, Medicare and/or Medicaid payers to
respond. This group included both Advanced Networks (ANs),” which predominantly serve
commercially insured patients, and Federally Qualified Health Centers (FQHCs),® which
predominantly serve Medicaid patients. In October 2019, the survey was sent via email to all

primary care practices participating in the SIM transformation project, which was 20 ANs and 17

5 «“Advanced network” means a provider organization or group of provider organizations that shall include primary care providers within one or
more practices with PCMH status or PCMH accreditation, as applicable, but not including a glide path practice, and that complies with the
composition specified in section 17b-262-1098 of the Regulations of Connecticut State Agencies. (Definition from eregulations.connecticut.gov)
¢ Federally Qualified Health Centers are community-based health care providers that receive funds from the HRSA Health Center Program to
provide primary care services in underserved areas. They must meet a stringent set of requirements, including providing care on a sliding fee
scale based on ability to pay and operating under a governing board that includes patients. (Definition from
https://www.hrsa.gov/opa/eligibility-and-registration/health-centers/fghc/index.html)
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FQHCs in Connecticut. Individuals who were invited to complete the survey on behalf of their
organizations were typically CEOs, Chief Operating Officers, or Chief Quality Officers. The
practices were identified as participating in SIM by OHS, which provided all contact information
for these individuals.

Data were collected via the online survey platform, Qualtrics, from October 2019 to
January 2020. We telephoned practices to encourage them to complete the survey over the phone
in December 2019. 11 ANs and 12 FQHCs responded to the survey, totaling 23 respondent
organizations (62% response rate). Descriptive data were compiled for an internal OHS state report

in 2020.

2019 CG-CAHPS survey

Patient surveys were conducted with a probability sample of primary care patients in CT
at three different times during the SIM study period (2014-2019). A sample of Medicaid patients
and patients covered by three large commercial insurance plans was drawn from each primary care
organization (both those with and without risk-based financial agreements) in the state and a
separate group of patients who were unaffiliated with an advanced network. Approximately equal
numbers of patients (unless constrained by total number of patients) were selected from each
primary care network.

Three waves of surveys of were conducted by telephone for Medicaid patients (I; 5/2/17 —
7/17/17; 1z 7/27/17 — 10/2/18; 1I: 7/8/19-10/21/19) and those with commercial insurance (I;
10/19/17 — 2/13/18; 1I: 11/16/18 — 1/19/19; III: 11/19/19 — 1/21/19). Only the third wave of the
surveys were analyzed in this analysis, as they were conducted in a similar timeframe to the 2019

Primary Care Survey.
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The Clinician and Group Consumer Assessment of Healthcare Providers and Systems (CG-
CAHPS) survey asked primarily about care experiences, augmented with questions about aspects
of care most salient to PCMH-designated organizations. The sample was a stratified cluster sample
with clustering of patients by primary care network. The final number of respondents for the third

wave of the surveys were; Medicaid: 5,875; Commercial: 6,540.

Key Measures
Independent Variable

Team-Based Care: We constructed an ordinal variable to describe the level of team-based

care within an organization as low, medium, or high. This was constructed using two steps. First,
we calculated the number of clinical support staff” per PCPs (employed and affiliated) within an
organization using responses to two questions from the Primary Care Organization Survey. These
are listed below:

(Q5) Please indicate the number of providers employed and affiliated within your network who are predominantly
dedicated to providing primary care:

e MD/DO
e PA
e APRN

(Q28) Please estimate the unduplicated number of staff members by professional category dedicated to primary care.
Where a staff member falls into two professional categories (e.g., a CHW serving as Patient Navigator), please
attribute to only one.

o  Estimates given for: Care Management/Coordination Registered Nurses (RNs) & Licensed Practical Nurses
(LPNs), Care Management/Coordination Social Workers or similar, Licensed Practical Nurses (Clinical),
Registered Nurses (Clinical), Medical Assistants, Community Healthcare Workers, Patient Navigators,
Health Coaches, Nutritionists, Dieticians, Chronic Disease Educator (e.g., Asthma, Diabetes)

7 Clinical support staff includes: Employed & affiliated PAs, employed & affiliated APRNs, Care Management/Coordination Registered Nurses
(RNs) & Licensed Practical Nurses (LPNs), Care Management/Coordination Social Workers or similar, Licensed Practical Nurses (Clinical),
Registered Nurses (Clinical), Patient Navigators, Chronic Disease Educator (e.g., Asthma, Diabetes)
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Next, we used the distribution of these ratios across organizations to define low, medium, and
high use of teams in the study organizations. A low level of teams was defined as the 25" percentile
and below, a medium level of teams was defined any value above the 25" percentile and below the

75" percentile, and a high level of teams was defined as any ratio at or above the 75" percentile.

Dependent Variables

The dependent variable, patient experience of care, was assessed at the patient level using
responses from the 2019 wave of the SIM CG-CAHPS survey. Four summary measures of patient
experience were assessed. Each summary measure was calculated using patient responses to
multiple survey questions; these are described in Table 3.1 below. Each measure was calculated

on a 0-100 scale, with 100 representing the most positive experience.
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Table 3.1 Summary Patient Experience Measures

Measure

Questions Included

Timely Care

Communication

Coordination

Courteous Staff

Q6 In the last 6 months, when you contacted this provider’s office to get an
appointment for care you needed right away, how often did you get an appointment
as soon as you needed?

08 In the last 6 months, when you made an appointment for a check-up or routine
care with this provider, how often did you get an appointment as soon as you needed?

Q11 In the last 6 months, when you contacted this provider’s office during regular
office hours, how often did you get an answer to your medical question that same
day?

Q12 In the last 6 months, how often did this provider explain things in a way that was
easy to understand?

Q13 In the last 6 months, how often did this provider listen carefully to you?

Q14 In the last 6 months, how often did this provider seem to know the important
information about your medical history?

Q15 In the last 6 months, how often did this provider show respect for what you had
to say?

Q14 In the last 6 months, how often did this provider seem to know the important
information about your medical history?

Q18 In the last 6 months, when this provider ordered a blood test, x-ray, or other test
for you, how often did someone from this provider’s office follow up to give you those
results?

Q26 In the last 6 months, how often did you and someone from this provider’s office
talk about all the prescription medicines you were taking?

Q27 In the last 6 months, how often were clerks and receptionists at this provider’s
office as helpful as you thought they should be?

Q28 In the last 6 months, how often did clerks and receptionists at this provider’s
office treat you with courtesy and respect?
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Covariates

Covariates were selected based on both a literature review and theoretical considerations.
Patient-level covariates included: patient age, patient physical health status, patient mental health
status, and patient race. Organizational-level covariates included: organizational type, hospital
affiliation status, and organizational size. These are described below.

There is a large body of literature on patient-driven differences in patient experience.
Previous research has shown that patient age is positively associated with patient experience, and
that older adults are more likely to have favorable experiences.!*¢- 137 Health status has also been
positively associated with patient experience, with those in better health, on average, reporting
higher patient satisfaction levels.'*® Previous research has shown racial differences in patient
experience, with several studies showing that non-white patients report lower satisfaction with
patient-physician interactions.!3*- 40 Additionally, several studies have suggested that Asians rate
physician performance less favorably compared to whites.!4! 142

Covariates also included organizational-level variables. Organizational type was included,
as respondent organizations included both Advanced Networks (ANs),® which predominantly
serve commercially-insured patients, and Federally Qualified Health Centers (FQHCs),” which
predominantly serve Medicaid patients. Given inherent differences in patient mix, organizational

size, and access to specialty caregivers that might differ by hospital affiliation status, hospital

8 « Advanced network” means a provider organization or group of provider organizations that shall include primary care providers within one or
more practices with PCMH status or PCMH accreditation, as applicable, but not including a glide path practice, and that complies with the
composition specified in section 17b-262-1098 of the Regulations of Connecticut State Agencies. (Definition from eregulations.connecticut.gov)
° Federally Qualified Health Centers are community-based health care providers that receive funds from the HRSA Health Center Program to
provide primary care services in underserved areas. They must meet a stringent set of requirements, including providing care on a sliding fee
scale based on ability to pay and operating under a governing board that includes patients. (Definition from
https://www.hrsa.gov/opa/eligibility-and-registration/health-centers/fghc/index.html)
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affiliation status was included as a covariate. Lastly, organizational size was included by
controlling for the number of employed and affiliated MDs and DOs.

Three additional variables were considered and reported descriptively, but ultimately, not
included in regression models (patient gender, organizational financial incentives for PCPs based
on CAHPS scores, and a patient’s health insurance provider). Patient gender was considered as a
covariate and reported descriptively; however, the literature review suggested that gender effects
on patient experience / satisfaction are minimal.!#*- 14414 Therefore, patient gender was not included
in regression models.

Organizational financial incentives for PCPs based on CAHPS scores and a patient’s health
insurance provider were highly correlated with organizational type (AN vs. FQHC) and therefore
not included in regression models. ANs were more likely to offer financial incentives for individual
PCPs based on CAHPS scores than FQHCs. We also tested differences among payers. There were
negligible and inconsistent difference among the three commercial payers in the sample.
Differences were observed between patients with commercial insurance and those with Medicaid,
but because of the patient mix differences attributable to organizational type, these differences
were largely accounted for using that variable. Compared to patients of three commercial insurers,
patients with Medicaid reported better patient experiences across all four summary measures. This
finding is in line with the prior literature, which has shown that patients with Medicaid insurance
report similar or better care experiences compared to both the uninsured and those with commercial

health insurance.!46-147.148
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Analysis

Descriptive statistics were used to describe patient demographics and organizational
characteristics, as well as overall CG-CAHPS results. Multi-level linear regression models were
used to assess the association between primary care teams and patient experiences, controlling for
potentially confounding variables.

Multi-level models were used to reflect that fact that patients were clustered within primary
care organizations. Models were first run with just a main effect for the use of care teams and then
an interaction between care teams and health status was included to investigate whether chronically

ill patients were impacted to a greater extent by care teams.

Results
Descriptive Characteristics of Patients & Organizations

A large portion of patients (Table 3.2) was female (62.5%). The most common age
category was 55-64 (37.5%), and the least common was 75 or older (2.6%). Patients reported both
physical and mental health status. Patients generally reported positive physical health, as “Very

Good” (34.6%) and “Good” (35.5%) were the most common responses.
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Table 3.2 Characteristics of Patients

Characteristic n (%)
Gender (n = 6357)
Male 2383 (37.5)
Female 3974 (62.5)
Age (n = 6362)
18 to 24 251 (4.0)
25to 34 691 (10.9)
35t0 44 960 (15.0)
45 to 54 1325 (20.8)
55 to 64 2388 (37.5)
65 to 74 584 (9.2)
75 or older 163 (2.6)
Health Status (n = 6353)
Excellent 878 (13.8)
Very Good 2200 (34.6)
Good 2254 (35.5)
Fair 849 (13.4)
Poor 172 (2.7)
Mental Health Status (n = 5599)
Excellent 1421 (25.4)
Very Good 1295 (23.1)
Good 2044 (36.5)
Fair 691 (12.3)
Poor 148 (2.6)
Race (n = 6432)
White 4172 (64.9)
Non-White 2260 (35.1)
Health Insurance Provider (n = 6432)
Anthem 1185 (18.4)
Connecticare 1254 (19.5)
Medicaid 2982 (46.4)
United Healthcare 1011 (15.7)

The characteristics of the 20 study organizations are shown in Table 3.3.
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Table 3.3 Organizational Characteristics

Categorical Variables n (%)
Org. Teams

Low 5(25%)

Medium 10 (50%)

High 5(25%)
Org. Type

AN 11 (55%)

FQHC 9 (45%)
Hospital Affiliation

Yes 7 (35%)

No 13 (65%)
Org. CAHPS Incentives

Yes 8 (40%)

No 12 (60%)
Continuous Variable Mean (Range)
Organizational Size (# of MDs/DOs) 98 (2-360)

Patient Experiences of Care
Patients generally reported positive healthcare experiences. The mean CG-CAHPs score
was above 85% for all four of the outcome measures (Table 3.4). “Timely care” had the lowest

mean (86.9%) and “Communication” had the highest (93.9%).

Table 3.4 CG-CAHPS Results

Experience Characteristic Mean (SD)
Timely Care (n = 5479) 86.9 (21.9)
Communication (n = 5891) 939 (15.4)
Coordination (n = 5884) 89.2 (19.4)
Courteous Staff (n = 5884) 90.2 (19.4)
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Intra-Class Correlation (ICC)

The ICC can be used to describe the relative amount of variance within and between
clusters in multi-level models. It is the correlation between two observations within the same
cluster and explains the variance attributable to the grouping variable (i.e., organization in this
analysis). ICCs for the variables of interest ranged from 1% for Communication to 3% for
Coordination (Table 3.5). With large sample sizes, even a small amount of clustering can bias
standard errors. To account for grouping at the organizational level, multi-level models are

appropriate. The unit level reliability might be of interest also.

Table 3.5: ICC Results

Model 1: Model 2: Model 3: Model 4:
Timely Care Communication Coordination Courteous Staff
Coefficient CI Coefficient CI Coefficient CI Coefficient CI

ICC | 0.02 0.01-0.05 0.01 0.00-0.02 | 0.03 0.02 -0.06 0.02 0.01-0.05

Regression Results

Multi-level linear regression models were used to assess the relationship between care
teams and patient experience (Table 3.6). Compared to a low level of teams, a high level of teams
was associated with higher patient experience scores for two outcomes: communication (3.03
increase) and courteous staff (4.04 increase). A medium level of teams was associated with higher
patient experience for courteous staff (2.58 increase). The effects of medium or high levels of

teams for timely care and coordination were not significant.
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Compared to FQHCs, the AN organizational type was associated with lower experience
scores for both coordination and courteous staff outcomes. Experience scores also differed by
hospital affiliation status for the communication and courteous staff outcomes, with patients of
primary care groups that were hospital affiliated reporting better experiences. Patient health was
negatively associated with experience across all four models, consistent with earlier findings.!*
“Fair” and/or “Poor” patient mental health was also negatively associated with worse experiences
for all four of the outcomes modeled.

We next estimated these models with an interactive term between patient health and team-
based care (Table 3.7). Both medium and high levels of teams had the largest impact on patients
in poor health for courteous staff scores. The interactive term was not statistically significant for

the other three outcomes (timely care, communication, coordination).
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Table 3.6: Multi-Level Regression Results

Model 1: Model 2: Model 3: Model 4:
Timely Care Communication Coordination Courteous Staff
Coefficient p- Coefficient p- Coefficient p- Coefficient p-
(SE) value (SE) value (SE) value | (SE) value
Teams (ref: Low)
Medium 242 (2.14) 0.259 1.18 (0.67) 0.078 1.81 (1.50) 0.277 2.58 (1.12) 0.021*
High 5.01 (3.02) 0.096 3.03 (1.07) 0.005* 2.07 (2.15) 0.338 4.04 (1.67) 0.016*
Org. Size 0.00 (0.01) 0977 -0.00 (0.00) 0.555 0.00 (0.01) 0.714 0.00 (0.00) 0.468
Org. Type: AN -1.73 (2.68) 0.519 -1.19 (1.07) 0.266 -5.93(1.95) 0.002* | -4.67 (1.57) 0.003*
Hospital Affiliated 2.20 (1.98) 0.267 1.71 (0.69) 0.013* 1.86 (1.40) 0.184 3.38 (1.08) 0.002*
Patient Health (ref:
Excellent)
Very Good -3.61 (1.10) 0.001* -2.14 (0.76) 0.005* -2.98 (0.94) 0.002* | -0.99 (0.94) 0.291
Good -493(1.15) 0.000* -2.70 (0.80) 0.001* -3.89 (0.99) 0.000* | -2.25(0.98) 0.022*
Fair -5.99 (1.42) 0.000* -4.44 (0.98) 0.000* -4.96 (1.22) 0.000* | -2.13 (1.21) 0.078
Poor -9.32 (2.28) 0.000* -8.80 (1.60) 0.000* -8.38 (1.98) 0.000* | -7.17 (1.97) 0.000%*
Patient Mental Health
(ref: Excellent)
Very Good -1.38 (1.02) 0.175 0.10 (0.70) 0.886 -1.83 (0.87) 0.036* | -0.14 (0.87) 0.868
Good 0.11 (0.96) 0.906 -0.65 (0.67) 0.333 -1.06 (0.83) 0.201 -1.00 (0.83) 0.222
Fair -3.25(1.29) 0.012* -3.41 (0.90) 0.000* -5.12(1.11) 0.000* | -2.77 (1.11) 0.012*
Poor -2.18 (2.31) 0.346 -3.38(1.59) 0.033* -4.25(1.97) 0.031* | -3.52 (1.96) 0.072
Constant 91.29 (3.79)  0.000 96.56 (2.04)  0.000 98.49 (2.97) 0.000 93.23 (2.69) 0.000
* p<.05

Note: Patient demographic variables (race, age, and education) are not shown in Tables, but were included in the models to
account for differences in case mix. Results available upon request.
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Table 3.7: Multi-Level Regression Results: Interaction

Model 1: Model 2: Model 3: Model 4:
Timely Care Communication Coordination Courteous Staff
Coefficient p- Coefficient p- Coefficient p- Coefficient p-
(SE) value (SE) value (SE) value | (SE) value
Teams/Health
(ref: Low Teams /
Excellent)
Medium / Very Good | -0.98 (2.35) 0.675 0.60 (1.61) 0.711 1.70 (2.00) 0.396 -0.44 (1.99) 0.824
Medium / Good -1.66 (2.31) 0475 1.41(1.59) 0.375 0.71 (1.98) 0.722 0.38 (1.97) 0.847
Medium / Fair -4.42 (2.88) 0.125 -2.39 (1.98) 0.228 -2.98 (2.46) 0.226 0.66 (2.44) 0.786
Medium / Poor 3.23(5.31) 0.543 2.79 (3.74) 0.455 479 (4.64) 0.302 1046 (4.61) 0.023*
High / Very Good 0.19 (3.68) 0.958 0.55(2.57) 0.829 -0.08 (3.19) 0979 -240 (3.17) 0.448
High / Good -0.45 (3.25) 0.890 0.70 (2.27) 0.759 -1.42 (2.81) 0.614 1.21 (2.80) 0.665
High / Fair -0.84 (3.65) 0.817 -3.30 (2.53) 0.192 -3.79 (3.15) 0.228 2.31(3.13) 0.461
High / Poor 3.95(5.82) 0.498 -2.26 (4.09) 0.582 3.88 (5.08) 0.445 11.68 (5.05) 0.021*
Teams (ref: Low)
Medium 3.79 (2.79) 0.173 0.71 (1.40) 0.610 123 (2.14) 0.565 2.30 (1.89) 0.224
High 4.80 (4.08) 0.239 347 (2.19) 0.112 2.99 (3.21) 0.351 3.16 (291) 0.277
Org. Size 0.00 (0.01) 0.954 0.00 (0.00) 0.534 0.00 (0.01) 0.680 0.00 (0.01) 0.536
Org. Type: AN -1.98 (2.70) 0.465 -1.19 (1.08) 0.271 -6.26 (1.96) 0.001* | -4.40 (1.61) 0.006*
Hospital Affiliated 2.23(1.98) 0.261 1.70 (0.68) 0.012* 1.91 (1.40) 0.173 3.38 (1.09) 0.002*
Patient Health (ref:
Excellent)
Very Good -3.03(1.97) 0.123 -2.55(1.35) 0.059 -3.96 (1.68) 0.018* | -0.48 (1.67) 0.773
Good -3.87 (1.99) 0.052* -3.65 (1.37) 0.008* -4.10 (1.70) 0.016* | -2.65 (1.69) 0.115
Fair -3.60 (2.43) 0.139 247 (1.68) 0.142 -2.77 (2.09) 0.185 -3.00 (2.07) 0.148
Poor -11.95(4.54) 0.008* -9.33(3.19) 0.003* -12.32 (3.96) 0.002* | -15.84(3.93) 0.000*
Patient Mental Health
(ref: Excellent)
Very Good -1.39(1.02) 0.174 0.14 (0.70) 0.841 -1.79 (0.87) 0.040* | -0.32 (0.87) 0.716
Good 0.11 (0.96) 0.908 -0.69 (0.67) 0.301 -1.06 (0.83) 0.202 -0.97 (0.82) 0.241
Fair -3.31(1.29) 0.010* -3.39 (0.90) 0.000* -5.13(1.11) 0.000* | -2.81 (1.11) 0011*
Poor -2.37(2.31) 0.307 -3.39(1.59) 0.033* -4.35(1.97) 0.028* | -3.89 (1.96) 0.047*
Constant 90.60 (3.98)  0.000 96.71 (2.20)  0.000 98.85(3.15) 0.000 93.68 (2.89) 0.000
* p<.05

Note: Patient demographic variables (race, age, and education) are not shown in Tables, but were included in the models to
account for differences in case mix. Results available upon request.
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Discussion

Measures of patient experience are an increasingly important component of healthcare quality
assessments. In this analysis on primary care practices participating in the SIM project, we
investigated the impact of team-based primary care on four summary measures of patient
experience and found that teams had a small, but statistically significant, impact on two of those
outcomes, communication and courteous staff. We observed the strongest association between
teams and courteous staff, with a 4.04 increase in patient experience scores associated with a high
level of teams and a 2.58 increase associated with a medium level of teams. A high level of teams
was also associated with a 3.03 increase in communication scores.

Although there is not a standard method for assessing the practical implications of differences
in CAHPS scores, several different approaches have been discussed in the literature.'>® 151 A
systemic review by Quigley et al. in 2018 suggested three main approaches, including comparing
by: (1) distribution/range of patient experience variable, (2) against external anchor, and (3) a
difference in patient experience on one covariate to differences in patient experience on other
covariates. '°? Considering the second approach (an external anchor), a 2013 article by Paddison
et al. suggested a threshold of 1 point for small, 3 points for medium, and 5 points for large
differences on the 0—100 possible score range.'>* Using this approach to interpret the results of this
analysis, the difference attributable to high levels of teams would be considered medium for both
the courteous staff and communication outcomes. The association between a medium level of
teams and courteous staff scores would be considered small. Earlier research has highlighted that
CAHPS scores can be difficult to impact, highlighting the practical significance of even small

differences.'*
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Teams had no observable effect on timely care at medium or high levels, which suggests that
the speed with which care is delivered may be most impacted by other organizational or physician-
level characteristics (e.g., access to telehealth has been shown to improve timely access to care).!>
Similarly, there was no association between teams at medium or high levels and coordination
scores.

We also evaluated whether the effect of teams differed for chronically ill patients by repeating
the multi-level models with an interaction term between patient health and care teams. Differences
were observed for the courteous staff outcome, which showed that both medium and high levels
of teams had the largest impact on patients in poor health. This may be because they interact with
the healthcare system more frequently and the availability of non-physician caregivers has a larger
impact on that domain of experience. Further, within some practices, case management services
were only available to patients with certain clinical conditions or comorbidities, such that
chronically ill patients may have experienced different programs than healthier patients within the
same practice.

There were several other limitations in this analysis. Because the data used are cross-sectional,
it was not possible to make strong inferences about causality. In addition, the survey administration
method differed between the commercial and the Medicaid survey. Patients with commercial
insurance (Anthem, Connecticare, or United Healthcare) received the CG-CAHPS survey in the
mail, while patients with Medicaid received a phone call during which an interviewer asked them
about their healthcare experiences. It was not possible to control for this difference in the analysis,
and the differences observed by organizational type (AN vs. FQHC) may be attributable to
differences in survey administration, as ANs predominantly serve commercially-insured patients

and FQHCs predominantly serve Medicaid-insured patients. In considering which covariates to
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include, the literature review revealed several physician-level variables that could not be included
in this analysis due to data limitations. Previous analyses have shown that having a female
physician is associated with higher patient satisfaction,!*¢57:158 and that differences in physician
personality and communication style affect patient satisfaction; however, data related to physician
personality or communication style were not available in this dataset.!>

Finally, there are several inherent limitations to the measurement of team-based care in this
analysis. “Teams” was defined as a proportion of non-physician caregivers per PCPs; however,
there are limits to this definition. In practice, the implementation of teams varies substantially
within and across organizations, and structural teams do not necessarily produce collaboration
between team members.!* This may explain why higher levels of teams were not associated with
coordination in this analysis. Earlier work on chronic disease management has suggested that
patients may prefer provider continuity, and that continuous relationships with providers may be
critical for chronically ill patients.'®® We were not able to determine the level of collaboration
present among the caregivers or the continuity of a patients’ relationship with their care team.

Despite its limitations, we propose several policy and practice implications from this
evaluation. Most notably, this analysis suggests that federal and state policy efforts to support the
implementation of team-based primary care have a meaningful impact on several domains of
patient experience, including communication and courteous staff. This is relevant to state-led SIM
projects, as well as other innovative payment and delivery initiatives led by CMMI. As CMS and
state governments determine how to support patient-centered primary care, this work suggests that
incorporating non-physician caregivers should be a component of future advanced payment

models. For primary care practices, this work should serve to reduce concerns that team-based care
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disrupts the doctor-patient relationship, as the addition of non-physician caregivers may improve

patients’ experiences.
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Conclusion

The State Innovation Model (SIM) program in Connecticut was a large-scale, state-led health
system transformation project that sought to improve care quality, reduce healthcare costs, and
enhance patients’ care experiences across the state. The program emphasized the unique role of
primary care providers in achieving these goals. The three papers presented in this dissertation
analyzed a variety of data from the SIM project to explore the impacts of team-based primary care
on quality, as defined by three separate dimensions (physician burnout, antihypertensive
medication management, and patient experience).

Chapter 1 focused on the relationship between team-based care and the physician workforce
by evaluating the relationship between care teams and physician burnout. It found that primary
care physicians were more burned out than specialists at the onset of the SIM program in 2014.
Additionally, while the presence of teams was associated with reduced physician burnout,
physician participation in delivery models that often encourage teams (e.g., PCMHs and ACOs)
was not. The analysis found that PCMH participation in 2014 actually increased a physician’s
likelihood of burnout. The findings of this analysis suggest that while care delivery reform often
improves care, it can also cause disruptions that impact the workload of the clinical workforce.

Chapter 2 analyzed the relationship between four organizational characteristics of primary care
organizations (organization size & affiliation, payment reform experience, team-based care, and
patient tracking and reporting) and medication monitoring for antihypertensive medication. This

analysis found that primary care organizations that had a commitment to IT programs, care
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management protocols, and policies to track their patient populations were most likely to perform
antihypertensive monitoring. Team-based care did not have a significant effect on the likelihood
of antihypertensive medication monitoring; however, this analysis may have been limited by a lack
of more detailed information on the roles and responsibilities of non-physician caregivers,
particularly of pharmacists. This analysis suggested that it may be important to assess the quality
or depth of team member collaborations in research on teams.

Finally, Chapter 3 assessed the relationship between team-based primary care and four
summary measures of patient experience: timely care, communication, coordination, and
courteous staff. This chapter focused on understanding how teams were related to the patient’s
perceptions of care delivery. The analysis highlighted that while teams may impact some
experience-related outcomes, such as communication and courteous staff, they do not necessarily
improve the timeliness of care or care coordination. These factors may be more influenced by other
organizational characteristics, such as access to telehealth or the quality of clinical care team
collaborations, respectively.

Collectively, this dissertation analysis represents a contribution to policymaking bodies, care
delivery organizations, and health services researchers. The results of this research highlight that
research on team-based care and its impacts must continue to be nuanced and refined. While team-
based care may reduce physician burnout and improve certain aspects of patient experience (i.e.,
communication and courteous staff), it does not universally improve outcomes. In future work on
team-based primary care, it may be important to capture the depth of team member collaborations
and relationships.

As a comprehensive evaluation of the SIM program, the results of this work can be used to

inform future policy-making in and beyond the state of Connecticut. A broad range of

77



stakeholders, including state and local governments, federal policymaking bodies, payers, and
delivery providers continue to seek ways to transform and improve primary care delivery as part
of broader health system reform. As such, it is critical to continue building an evidence base to

support these efforts.
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