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ABSTRACT

PURPOSE Patient outcomes can improve when primary care and behavioral health providers
use a collaborative system of care, but integrating these services is difficult. We tested the
effectiveness of a practice intervention for improving patient outcomes by enhancing inte-
grated behavioral health (IBH) activities.

METHODS We conducted a pragmatic, cluster randomized controlled trial. The intervention
combined practice redesign, quality improvement coaching, provider and staff education,
and collaborative learning. At baseline and 2 years, staff at 42 primary care practices com-
pleted the Practice Integration Profile (PIP) as a measure of IBH. Adult patients with multiple
chronic medical and behavioral conditions completed the Patient-Reported Outcomes Mea-
surement Information System (PROMIS-29) survey. Primary outcomes were the change in 8
PROMIS-29 domain scores. Secondary outcomes included change in level of integration.

RESULTS Intervention assignment had no effect on change in outcomes reported by 2,426
patients who completed both baseline and 2-year surveys. Practices assigned to the inter-
vention improved PIP workflow scores but not PIP total scores. Baseline PIP total score was
significantly associated with patient-reported function, independent of intervention. Active
practices that completed intervention workbooks (n = 13) improved patient-reported out-
comes and practice integration (P<.05) compared with other active practices (n = 7).

CONCLUSION Intervention assignment had no effect on change in patient outcomes; how-
ever, we did observe improved patient outcomes among practices that entered the study
with greater IBH. We also observed more improvement of integration and patient outcomes
among active practices that completed the intervention compared to active practices that
did not. Additional research is needed to understand how implementation efforts to enhance
IBH can best reach patients.

Ann Fam Med 2023;21:483-495. https://doi.org/10.1370/afm.3027

INTRODUCTION

omprehensive primary care for patients with chronic diseases that might

include behavioral factors require targeted behavioral health services.! Pro-

viding care for mental health, substance use disorders, and health behavior
changes, and attending to psychosocial factors could decrease the negative health
effects of tobacco, diet, physical inactivity, alcohol, and other substances, which
together account for 38% of all US deaths,>* and prevent additional morbidity from
treatment nonadherence, insomnia, anxiety, depression, and stress.*® Coordinat-
ing behavioral health and primary care services has shown improved outcomes for
patients with depression (eg, Collaborative Care Model”) and patients with mixed
depression and anxiety.®? Integrating primary and behavioral health care manage-
ment across multiple chronic conditions (MCCs) has shown greater effectiveness
than integration focused on a single diagnosis and could benefit patients, families,
and the health care system.!*'¢

Integrated primary care and behavioral health (IBH) is “the care that results

from a practice team of primary care and behavioral health clinicians, working
together with patients and families, using a systematic and cost-effective approach
to provide patient-centered care for a defined population.”"”” Integration efforts
can include population management, protocol-driven evidence-supported care,
guideline-based external referrals, systematic needs identification, team-based care,
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and practice-wide approaches to patient engagement.'” Less
intensive integration can include working with a Behavioral
Health (BH) provider in the same building (ie, colocation)
without shared scheduling and record systems.!” Integration
of these services is known to be efficacious, but quantifying
integration is complex, involving evaluation across domains
of clinical services, workflow, workspace, integration of pro-
viders, patient identification procedures, and methods of
engaging patients.'®!
hypothesized to result in better patient outcomes'” but have

More intensive integration efforts are

not been studied in broadly defined populations.

Practices that attempt to increase IBH often encounter
barriers arising from health care system complexity.' Struc-
tured implementation processes can address such barriers??
and some, such as implementation toolkits, have demon-
strated innovation uptake in health care.?*?* Study authors
(CvE., RK, B.L.) developed early versions of such an inter-
vention to help practices enhance IBH by engaging frontline
workers in redesigning processes while eliminating inefficient
work. This approach was successful in establishing onsite BH
in primary care, increasing care initiation, and decreasing
time to first BH visit.2’ The research team expanded on that
approach, incorporating more implementation best practice
strategies’®?” to create the current version of the integrated
care toolkit tested in the present study.

The purpose of this initiative was to study the effect
of a single approach to IBH improvement on outcomes for
primary care patients experiencing MCCs and, second-
arily, to study the effect on primary care efforts to enhance
integration. We evaluated the real-world effectiveness of
toolkit access and support in enhancing IBH and outcomes
reported by patients with MCCs. We also explored associa-
tions between IBH and patient outcomes, toolkit completion
and change in IBH, and toolkit completion and change in
patient outcomes.

METHODS
Design

Our multidisciplinary research team included members in
the fields of psychology, family medicine, internal medicine,
clinical and translational science, education, art, biostatistics,
communication, public health, bioinformatics, and health
care operations, with a variety of backgrounds including
clinicians, patients, family members, leaders, and researchers
from across the United States. We performed a large-scale,
pragmatic, cluster randomized, clinical effectiveness trial.
Pragmatic trials speed the translation of research into prac-
tice?® by testing interventions under usual, rather than ideal,
conditions.?” Primary care practices were randomized to the
active or control group. We used an intention-to-treat analy-
sis and conducted a difference-in-differences analysis of BH
integration and patient-reported outcomes during the period
2018 to 2020, including the onset of the coronavirus disease
2019 (COVID-19) pandemic. Study methods*° and qualitative

findings’®! are reported elsewhere and are registered at Clini-
calTrials.gov (NCT02868983). The University of Vermont
Committee on Human Research in the Medical Sciences
(#16-554) and institutional review boards at other participat-
ing locations approved the protocol.

Procedures

We recruited primary care practices during the period 2016
to 2018 that had a colocated behavioral health provider
(BHP) (ie, psychologist, social worker, or licensed counselor)
of >20.5 full-time equivalent, capable of billing insurers, using
electronic health records, and with scores <75 on the Practice
Integration Profile 1.0 (PIP), a measure of IBH.3? The sites
included internal medicine, family medicine, small and large
groups, for-profit, academic, and safety-net clinics recruited
from practice networks across 13 US states using professional
networks, association listservs, and conference presentations.
Measures of practice integration were collected from 42 ran-
domized practices.

We recruited patient participants from the 41 practices
able to provide data on eligible patients. A third party
reviewed electronic health records to identify adult patients
from each practice with >1 chronic medical condition (arthri-
tis; obstructive lung disease including emphysema, chronic
bronchitis, or asthma; nongestational diabetes; or heart dis-
ease manifested as heart failure or hypertension), >1 chronic
BH condition (diagnosis related to mood including anxiety or
depression; chronic pain including headache, migraine, neu-
ralgia, fibromyalgia, or chronic musculoskeletal pain; insom-
nia; irritable bowel syndrome; or substance misuse including
substance use disorder, tobacco use, or problem drinking), or
3 medical conditions. Patients were randomly selected and
contacted by e-mail, telephone, or postal mail with an invita-
tion to join the study.

Intervention

Practices randomized to the active group were required to
assemble a team with a facilitator. The intervention provided
access to and support for workbooks to guide the plan-

ning, redesign, and implementation activities of a quality
improvement (QI) project; online education tailored to clinic
roles (physician, BHP, nurse, etc); an online learning com-
munity; and remote coaching for the team facilitator and

QI team. Workbooks included specific tactics, such as care
management, use of registries and population reports, and
team-based care, known to be beneficial to delivering IBH

to patients with MCCs. Given the pragmatic nature of the
study, each QI team determined when to start and which ele-
ments of the intervention to use within an observation period
from 2018 to 2020. An example of the toolkit can be found at
https://sites.google.com/view/ibhpc/home.

Measures
Degree of practice integration was measured using

the PIP, a survey of staff perceptions of integration3?3*
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(Supplemental Appendix). Practice Integration Profile total
score (range 0-100) is the unweighted average of the fol-
lowing 6 survey domains: workflow, clinical services, work-

space, integration of providers, patient identification, and
patient engagement. A medical provider, BHP, administra-
tor, and >1 additional practice member rated their practice’s
performance using the PIP at baseline, midpoint, and 2
years. In addition, coaches monitored active practices' prog-
ress and determined which practices completed workbook
activities through implementation of >1 suggested practice
change in <24 months.

Patients who agreed to participate completed the Patient-
Reported Outcomes Measurement Information System?
(PROMIS-29) online survey at baseline, midpoint, and 2
years. The PROMIS-29 survey includes 8 domains (physi-
cal function, anxiety, depression, fatigue, sleep disturbance,
social functioning, pain intensity, and pain interference) and
2 summary scores.’* Other measures included change in

empathy,’” medication adherence,? self-reported health care
utilization,** time lost due to disability,* functional capacity,*
depression,® anxiety,** asthma symp-
toms,***¢ substance use disorder,*” and problem drinking.*® All
measures had published indications of adequate validity and
reliability.3>333> For all measures, baseline data were collected
before the COVID-19 pandemic; final measures were col-

lected after the pandemic start.

patient centeredness,*?
45,46

Analysis

Intervention Effect on Patients' PROMIS-29 Scores
Primary outcomes were the changes (baseline to 2-year) in
the 8 PROMIS-29 domain scores. The 2 PROMIS-29 sum-
mary scores were secondary outcomes. For each domain,
we built a multivariate mixed linear regression model with
change in outcome from baseline to 2 years as the depen-
dent variable. Practice assignment to the intervention was
the independent variable, modeled as a fixed effect, as were

Table 1. Patient Characteristics at Baseline

Total

Control Active

No. (%) Mean (SD) No. (%) Mean (SD) No. (%) Mean (SD) Vall’ue
n 2,426 1,459 967
Agety 61.9 (13.1) 61.9 (13.4) 61.9 (12.7) .49
SexP 15
Female 1,588 (65.5) 970 (66.5) 618 (63.9)
Male 832 (34.3) 483 (33.1) 349 (36.1)
Race® .01
White 1,859 (76.8) 1,157 (79.3) 702 (72.9)
Black or African American 281 (11.6) 154 (10.6) 127 (13.2)
Asian 71 (2.9) 35 (2.4) 36 (3.7)
Native Hawaiian/Other Pacific Islander 37 (1.5) 7(1.2) 20 (2.1)
American Indian or Alaskan Native 21 (0.9) 13 (0.9) 8 (0.8)
Other 153 (6.3) 83 (5.7) 70 (7.3)
Ethnicity® 14
Non-Hispanic 2,207 (91.5) 1,342 (92.4) 865 (90.1)
Hispanic 180 (7.5) 96 (6.6) 84 (8.8)
Prefer not to say 26 (1.1) 15 (1.0) 11 (1.1)
Marital status® A3
Married 1,082 (44.8) 621 (42.7) 461 (47.9)
Divorced 517 (21.4) 318 (21.9) 199 (20.7)
Never married 405 (16.8) 249 (17.1) 156 (16.2)
Widowed 290 (12.0) 183 (12.6) 107 (11.1)
Separated 2 (2.6) 44 (3.0) 18 (1.9)
Living as married 1(2.5) 39 (2.7) 22 (2.3)
continues

CARE = Consultation and Relational Empathy; DASI =

Measurement Information System; SUD = substance use disorder.

2 No. varies for some characteristics.

urban/rural status).

Note: Wilcoxon rank-sum test used for continuous variables; ¥? test used for categorical variables.

Duke Activity Status Index; ED = emergency department; GAD-7 = 7-item Generalized Anxiety Disorder screener; GAIN = Global Appraisal of
Individual Needs; GED = General Education Development; MMAS = Morisky Medication Adherence Scale; PHQ-9 = 9-item Patient Health Questionnaire; PROMIS-29 = Patient-Reported Outcomes

b Included as possible confounding effect. Other possible included various county characteristics (age, racial composition, ethnicity, sex, income, education, employment, population density,

< Greater score indicates better health. T-score is a measure in which 50 is the mean of a relevant population, and 10 is the SD of that population.
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Table 1. Patient Characteristics at Baseline (continued)

Total Control Active p
No. (%) Mean (SD) No. (%) Mean (SD) No. (%) Mean (SD) Value
Employment® 11
Retired 864 (36.6) 525 (36.8) 339 (36.2)
Disabled 627 (26.5) 372 (26.1) 255 (27.2)
Full-time 486 (20.6) 274 (19.2) 212 (22.6)
Part-time 205 (8.7) 136 (9.5) 9(7.4)
Homemaker 94 (4.0) 60 (4.2) 4 (3.6)
Unemployed/looking 68 (2.9) 43 (3.0) 5(2.7)
Student 15 (0.6) 13 (0.9) 2(0.2)
Other 3(0.1) 2(0.1) 1(0.1)
Annual household income,® $
< 15,000 681 (29.5) 416 (30.0) 265 (28.7) .04
15,000-29,999 509 (22.0) 308 (22.2) 201 (21.8)
30,000-44,999 281 (12.2) 180 (13.0) 101 (10.9)
45,000-59,999 186 (8.0) 116 (8.4) 0(7.6)
60,000-74,999 190 (8.2) 121 (8.7) 9(7.5)
75,000-99,999 188 (8.1) 103 (7.4) 5(9.2)
> 100,000 277 (12.0) 144 (10.4) 133 (14.4)
Education® .92
<Grade 9 56 (2.4) 32 (2.2) 24 (2.5)
Grades 9-12, no diploma 208 (8.8) 123 (8.6) 85 (9.0)
High school graduate (including GED) 1,004 (42.2) 608 (42.6) 396 (41.7)
Associate degree 378 (15.9) 222 (15.5) 156 (16.4)
Bachelor’s degree 387 (16.3) 229 (16.0) 158 (16.6)
Graduate or professional degree 344 (14.5) 214 (15.0) 130 (13.7)
Chronic conditions®
Arthritis 1,023 (42.2) 613 (42.0) 410 (42.4) .85
Asthma 545 (22.5) 316 (21.7) 229 (23.7) 24
Chronic obstructive pulmonary disease 330 (13.6) 214 (14.7) 116 (12.0) .06
Chronic pain 2,037 (84.0) 1,213 (83.1) 824 (85.2) 7
Diabetes (nongestational) 1,075 (44.3) 671 (46.0) 404 (41.8) .04
Heart failure 188 (7.8) 119 (8.2) 9(7.1) .36
Hypertension 2,012 (82.9) 1,207 (82.7) 805 (83.3) 74
Irritable bowel syndrome 102 (4.2) 56 (3.8) 6 (4.8) 27
Anxiety 830 (34.2) 491 (33.7) 339 (35.1) .48
Depression 1,136 (46.8) 697 (47.8) 439 (45.4) .25
Insomnia 570 (23.5) 339 (23.2) 231 (23.9) 71
Any substance use disorder 559 (23.0) 339 (23.2) 220 (22.8) .78
Tobacco use 445 (18.3) 274 (18.8) 171 (17.7) .49
Alcohol use disorder 155 (6.4) 93 (6.4) 2 (6.4) .97
Mean number of chronic conditions® 4.4 (1.6) 4.4 (1.6) 4.3 (1.6) .6
continues

CARE = Consultation and Relational Empathy; DASI = Duke Activity Status Index; ED = emergency department; GAD-7 = 7-item Generalized Anxiety Disorder screener; GAIN = Global Appraisal of
Individual Needs; GED = General Education Development; MMAS = Morisky Medication Adherence Scale; PHQ-9 = 9-item Patient Health Questionnaire; PROMIS-29 = Patient-Reported Outcomes
Measurement Information System; SUD = substance use disorder.

Note: Wilcoxon rank-sum test used for continuous variables; x? test used for categorical variables.

2 No. varies for some characteristics.

b Included as possible confounding effect. Other possible confounders included various county characteristics (age, racial composition, ethnicity, sex, income, education, employment, population
density, urban/rural status).

< Greater score indicates better health. T-score is a measure in which 50 is the mean of a relevant population, and 10 is the SD of that population.
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Table 1. Patient Characteristics at Baseline (continued)

Total Control Active p
No. (%) Mean (SD) No. (%) Mean (SD) No. (%) Mean (SD) Value
Neighborhood characteristics® (home
census tract)
Social Deprivation Index (higher score 52.6 (27.7) 53.5 (26.9) 51.2 (29.0) .05
indicates more deprivation)
Rural 477 (19.8) 341 (23.4) 136 (14.3) <.001
Population density, persons per square 3,768 2,978 4,980 <.001
mile (6,656) (3.315) (9,645)
Primary outcomes — PROMIS-29 t-scores¢
Anxiety 53.9 (10.0) 53.8 (9.9) 54.1 (10.1) 34
Depression 52.7 (9.8) 52.7 (9.8) 52.9 (9.7) .46
Fatigue 52.6 (10.4) 52.6 (10.4) 52.5 (10.4) .66
Sleep disturbance 53.1(8.9) 52.9 (8.8) 53.3 (8.9) .26
Pain interference 58.1 (10.0) 58.0 (10.1) 58.2 (10.0) .54
Pain intensity 5 (2.8) 4.4 (2.7) 5 (2.8) .58
Social participation® 48.3 (9.9) 48.4 (9.8) 48.1 (10.0) .65
Physical function® 43.6 (9.4) 43.5 (9.4) 43.7 (9.3) .49
Secondary outcomes
PROMIS-29 Physical Health Summary 45.9 (9.4) 45.8 (9.5) 46.0 (9.3) 7
t-score¢
PROMIS-29 Mental Health Summary 50.3 (8.8) 50.4 (8.8) 50.2 (8.9) .67
t-score®
CARE total score* 4.3 (0.9) 4.3 (0.9) 4.3 (0.9) .03
MMAS total scorec 1.0 (1.1) 1.0 (1.1) 1.0 (1.1) 57
ED visits in past year 1.0 (1.8) 1.0 (1.7) 1.1 (1.8) .94
Health care visits in past month 2.5 (2.7) 2.4 (2.6) 2.6 (2.8) .05
Hospital days in past year 1.0 (2.4) 1.0 (2.3) 1.0 (2.5) .28
Restricted activity days 1.1 (2.5) 1.1 (2.5) 1.1 (2.5) .86
Metabolic equivalents (DASI)< 6.4 (2.0) 6.4 (1.9) 6.4 (2.0) .96
PHQ-9 total score 6.4 (6.1) 6.3 (6.1) 6.5 (6.1) .48
GAD-7 total score 4.5 (5.2) 4.4 (5.2) 4.7 (5.3) A7
Asthma Symptom Utility Index 0.8 (0.2) 0.8 (0.2) 0.8 (0.2) .57
GAIN Lifetime SUD screener 1.7 (1.9) 1.7 (1.9) 1.8 (1.9) .55
GAIN 1 Year SUD screener 0.6 (1.2) 0.6 (1.1) 0.6 (1.2) .57
GAIN 3 Month SUD screener 0.5 (1.0) 0.5 (1.0) 0.5 (1.0) .62
GAIN 1 Month SUD screener 0.5 (0.9) 0.4 (0.9) 0.5 (1.0) .63
Unhealthy alcohol use 171 (9.6) 109 (9.7) 2 (9.6) .94
Patient-Centeredness Indexc 83.9 (15.9) 84.0 (15.9) 83.8 (15.7) .62

CARE = Consultation and Relational Empathy; DASI =

Note: Wilcoxon rank-sum test used for continuous variables; y? test used for categorical variables.

2 No. varies for some characteristics.

Duke Activity Status Index; ED = emergency department; GAD-7 = 7-item Generalized Anxiety Disorder screener; GAIN = Global Appraisal of
Individual Needs; GED = General Education Development; MMAS = Morisky Medication Adherence Scale; PHQ-9 = 9-item Patient Health Questionnaire; PROMIS-29 = Patient-Reported Outcomes
Measurement Information System; SUD = substance use disorder.

b Included as possible confounding effect. Other possible confounders included various county characteristics (age, racial composition, ethnicity, sex, income, education, employment, population

density, urban/rural status).

< Greater score indicates better health. T-score is a measure in which 50 is the mean of a relevant population, and 10 is the SD of that population.

baseline level of the outcome measure and potential con-
founders (see below). A practice identifier was included as

a random effect. We did not look for trends at midpoint
because the intervention had not been in place long enough

to affect outcomes.

We examined the possible confounding effects of 29
characteristics (Tables 1 and 2) on the relation between the
intervention and each outcome. We compared the coef-
ficient on the predictor from a mixed model with no fixed
effect covariates to that from a model with a single covariate.
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Table 2. Practice Characteristics at Baseline

Total n = 42 Control n =22 Active n =20 P
No. (%) Mean (SD) No. (%) Mean (SD) No. (%) Mean (SD) Value
Practice specialty? .92
Internal medicine 7(17) 4 (18) 3 (15)
Family medicine 20 (48) 11 (50) 9 (45)
Mixed 15 (36) 7 (32) 8 (40)
Organization type®
Community health center 15 (36) 7 (32) 8 (40) .75
Hospital 20 (48) 10 (45) 10 (50) >.99
Private 4 (10) 3(14) 1(5) 61
Academic 19 (45) 9 (41) 10 (50) .76
Number of patient visits per year? 27,039 30,104 23,668 51
(19,536) (24,210) (12,363)
Baseline primary care provider FTE® 6.0 (3.2) 6.1 (3.6) 5.9 (2.7) .96
Baseline BH provider FTE? 1.5 (1.1) 1.3 (0.7) 1.7 (1.4) 27
Patients cared for by the practice 9,285 9,419 9,138 .94
per year? (5,066) (5,599) (4,549)
Resident training site? 16 (38) 7 (32) 9 (45) .53
Nonprofit® 37 (88) 18 (82) 19 (95) .35
Tenure of on-site BH services, y 6.3 (6.4) 6.6 (7.4) 5.9 (5.3) .86
Geographic region .9
Pacific Northwest 3(7) 2 (9) 1(5)
Mountain 8 (19) 4 (18) 4 (20)
South 8 (19) 4 (18) 4 (20)
New England 9 (21) 6 (27) 3 (15)
Mid-Atlantic & Great Lakes 6 (14) 3 (14) 3 (15)
West Coast & Hawaii 8 (19) 3 (14) 5 (25)
Urban by RUCA 35 (83) 17 (77) 18 (90) 41
County social deprivation index 45 (22) 44 (21) 46 (23) .76
PIP baseline total median® 59 (14) 59 (17) 59 (11) .96

Note: P values calculated by Wilcoxon rank-sum test or Fisher exact test.

2 Included as possible confounding effect.
b Multiple types were possible; percentages may not sum to 100%.

BH = behavioral health; FTE = full-time equivalent employee; PIP = Practice Integration Profile; RUCA = rural-urban commuting area.

For each analysis, we retained potential confounders associ-
ated with both outcome and predictor with P < .10 and also
retained those affecting the association between the predictor
and outcome.

The study was designed for 90% power to detect differ-
ences as small as 2.5 points between active and control arms
in any of the 8 PROMIS-29 domain scales, consistent with
minimally important differences specified for other PROMIS
instruments of 2 to 8 points.**° We used the Bonferroni
correction to maintain o= 0.05 as we examined the effect
of the intervention on each of the 8 PROMIS-29 domains,
resulting in a threshold of P=.00625.>' Additional mod-
els explored the association between the intervention and
patient outcomes in subgroups based on patient character-
istics, presence of qualifying conditions, number of qualify-
ing conditions, neighborhood characteristics, and practice

characteristics. These analyses were exploratory rather
than hypothesis testing and were not adjusted for multiple
comparisons.

Intervention Effect on Practices’ PIP Scores

We tested whether the change in PIP total score differed
between active and control practices. In a multivariate mixed
linear regression model, change in PIP total score (baseline to
2-year) was the dependent variable, intervention assignment
was the predictor, and covariates were selected from potential
confounders identified using the procedure described above.
Change in PIP domain scores was also explored. No random
effects were modeled, and no correction for multiple com-
parisons was applied. With a sample size of 42 practices and
an SD of 14.2 points, the study had 80% power to detect an
effect of 12.7 points.
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Exploratory Analyses

To better understand our findings, we built several mixed
linear models to explore associations not part of the original
study design. We did not correct for multiple comparisons
but tested for confounding as described above and included
potential confounders in our models. To evaluate the associa-
tion between practices’ baseline IBH on patient outcomes,
we modeled each baseline and 2-year PROMIS-29 domain
and summary score as dependent variables, baseline PIP total
score as a fixed effect, and practice as a random effect. Not-
ing that active practices varied in their fidelity using the inter-
vention, we explored the association between intervention
workbook completion and changes in IBH and patient out-
comes. To evaluate the relation between intervention comple-
tion and change in IBH, we modeled change in PIP scores,
which were adjusted for baseline PIP scores, as dependent
variables, completion status as a fixed independent effect,
and practice as a random effect. To determine if there was an
association between intervention completion and change in
patient outcomes, we modeled changes in patient outcomes,
also adjusted for baseline outcomes, as dependent variables,

completion status as a fixed independent effect, and practice
as a random effect. All data were analyzed using Stata 17

(StataCorp LLC).

RESULTS

Of 504,827 patient records reviewed electronically, 133,041
met the inclusion criteria, of which 66,804 were recruited
and 4,407 responded from practices that stayed in the study.
A total of 2,945 eligible patients did not drop out before ran-
domization and completed the baseline PROMIS-29 survey;
2,426 (82%) completed follow-up 2 years later (Figure 1). The
final sample (Table 1) had a greater prevalence of chronic
disease and older average age (62 years vs 47 years) than the
general population of US primary care patients, as described
by the National Ambulatory Medical Care Survey,*? but
was generally similar in race, ethnicity, gender, and rurality
characteristics. Of 121 practices invited to participate, 52
declined, 24 were ineligible, 2 served as nonrandomized pilot
sites (vanguard sites), and 1 dropped out before data collec-
tion, leaving 42 practices in the study. There were no signifi-
cant differences in practice characteristics

Figure 1. CONSORT participant flow diagram.

between active and control arms (Table 2).

121 Practices invited

52 Declined®
24 Ineligible®
2 Vanguard®

Y

\4
43 Randomized practices ‘

Intervention Effect on Patients’
PROMIS-29 Scores

There was no difference in the amount of
change in any of the 8 PROMIS-29 domains
reported by patients receiving care from
active practices compared with patients
from control practices (Table 3 and Figure
2). Although mental health summary scores
(adjusted for baseline and population den-

—ﬁ 1 Withdrew from study

sity) improved in both groups (from 50.17 to

\ 4

42 Main study practices with
2,945 eligible patients

\ 4 \ 4

22 Control practices ‘

‘ 20 Active practices

\4 \ 4

50.64 [A=0.47,95% CI, 0.10-0.84; P=.012]
in the active group and 50.36 to 50.77
[A=0.41; 95% CI, 0.11-0.70; P = .006] in the
control group), the difference in improvement
between the 2 groups was not statistically
significant (A =-0.06; 95% CI, -0.51 to 0.39;
P =.79) or clinically meaningful. Exploratory
models based on patient subgroups revealed

1,755 Eligible patients
completing baseline surveys

1,190 Eligible patients
completing baseline surveys

no consistent patterns among subgroups
or outcomes.

Intervention Effect on Practices’ PIP

296 Patients
| lost to follow-up

lost to follow-up

223 Patients Scores

\4 \ 4

Practice Integration Profile total score
improved significantly during the study

1,459 Patients completing
follow-up surveys

follow-up surveys

967 Patients completing

period for both active and control practices,

but there was no statistically significant dif-

CONSORT = Consolidated Standards of Reporting Trials.

2 Eligible but chose not to participate.
b Wanted to participate but not eligible.
< Eligible but volunteered to pilot the intervention before study start.

ference in improvement seen between the

2 groups (Table 3). Active practices (n =20)
improved their average PIP total scores from
59.4to 71.6 (A=12.2,95% CI, 7.0-17.4;
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Table 3. Adjusted Effects of Assignment to Active Group on Outcomes

Outcome No.2 Effect 95% Cl P Value
Primary outcomes
Anxiety 2,426 0.08 —-0.531t00.69 .79
Depression 2,426 0.21 -0.37100.79 .48
Fatigue 2,426 0.07 -0.54100.68 .83
Sleep disturbance 2,426 -0.05 -0.58100.49 .86
Pain interference 2,426 0.19 -0.401t0 0.79 .52
Pain intensity 2,426 0.1 —0.08 t0 0.28 .27
Social participation® 2,426 -0.06 -0.71100.59 .86
Physical function® 2,426 0.1 —0.39 t0 0.60 .69
Secondary outcomes
Physical health summary® 2,426 0.09 -0.391t 0.56 72
Mental health summary® 2,426 -0.06 -0.511t00.39 .79
CARE total score® 2,383 -0.03 -0.11100.05 .49
MMAS total score® 2,310 -0.03 -0.11100.05 .46
ED visits in past year 2,369 -0.01 -0.14t00.11 .82
Health care visits in past month 2,363 -0.02 -0.291t00.26 .9
Hospital days in past year 2,363 -0.04 -0.291t00.21 .78
Utilization category 2,376 0.07 -0.13t00.27 .48
Restricted activity days 2,301 0.16  —-0.02 t0 0.35 .08
Metabolic equivalents (DASI)® 2,127 0.03 -0.091t00.15 .64
PHQ-9 total score 2,290 0.2 -0.131t0 0.54 .24
PHQ category 2,290 0.14 -0.04t00.32 12
GAD-7 total score 2,317 0.03 -0.27100.32 .86
GAD category 2,317 -0.06 -0.25t00.13 .53
Asthma symptom utility index 440 -0.02 -0.051t0.01 17
GAIN Lifetime SUD screener 376 -0.06 -0.351t 0.24 71
GAIN 1-Year SUD screener 376 -0.15 -0.37 t0 0.06 .16
GAIN 3-Month SUD screener 376 0 -0.191t0 0.18 .96
GAIN 1-Month SUD screener 376 -0.04 -0.221t00.14 .65
Alcohol use category 1,747 -0.03 -0.361t0.29 .84
Patient-centeredness index® 2,261 -0.8 -231t00.7 .29
Practice Integration Profile domains
Total® 42 3.8 -3.61t011.2 3
Workflow® 42 9.3 1.7 10 16.9 .02
Clinical services® 42 2.6 -6.3t0 11.5 .56
Workspace® 42 3.5 -7.0to0 14.1 .5
Integration® 42 3.6 -7.91t0 15.1 .53
Patient identification® 42 3.1 -3.619.8 .36
Patient engagement® 42 3.2 -531t011.6 .45

CARE = Consultation and Relational Empathy; DASI = Duke Activity Status Index; ED = emergency department;
GAD = generalized anxiety disorder; GAD = 7-item Generalized Anxiety Disorder screener; GAIN = Global Appraisal
of Individual Needs; MMAS = Morisky Medication Adherence Scale; PHQ = Patient Health Questionnaire;

PHQ-9 = 9-item Patient Health Questionnaire; SUD = substance use disorder.

2 N varies depending on availability of covariates.
b Greater score indicates better health.

than control practices (9.3 points; 95% CI, 1.7-
16.9; P=.02), and all other PIP domains showed
a pattern of nominally greater improvements
(Table 3, Figure 2).

Baseline IBH

Regardless of assignment to active or control
group, we observed a positive association
between degree of integration (PIP total score)
at baseline and patient mental health function
(PROMIS-29 score) at baseline and 2 years
(Table 4, Figure 3). Baseline anxiety, sleep dis-
turbance, social participation, and mental health
summary were significantly associated with
greater PIP total score at baseline (eg, mental
health summary: 0.05 points; 95% CI, 0-0.09;

P =.05), with similar outcomes at 2 years (Table
4). Other PROMIS-29 scores showed a pattern
of effect with nominally better patient function
associated with greater PIP total score, although
not significant when tested individually.

Intervention Workbook Completion
Active practices that completed intervention
workbooks (n = 13) had significantly greater
improvement in PIP total scores than practices
that did not (n=7) (9.9-point difference in
change in PIP total score; 95% CI, 2.0-18.0;

P =.02), with nominally greater changes in all
PIP domain scores (Figure 4).

Patients who received care in practices that
completed intervention workbooks reported
significantly greater improvement in mental
health summary (0.8; 95% CI, 0-1.6; P =.05)
and social participation (1.4; 95% CI, 0.2-2.7;
P=.02) (Figure 4) and nominally greater posi-
tive change on the remaining PROMIS-29 sub-
scales than patients of active practices that did
not complete workbooks, despite having access.

DISCUSSION

Practice access to the study intervention had
no significant effect on the amount of change
observed in patient-reported outcomes or PIP
total score. Only the difference in PIP work-
flow improvement was large enough to attribute
to active group assignment, which matches

the structured focus of the toolkit on work-
flow redesign. However, study data allowed us

P <.001); control practices (n=22) improved from 59.4 to to conduct additional analyses that could be important for
67.7 (A=8.3,95% CI, 1.5-15.2; P=.027). The difference in future work attempting to understand how to evaluate and
improvement between active and control groups was not sig- implement IBH.

nificant (A=3.9; 95% CI, -3.6 to 11.2; P=.3). However, PIP Patients receiving care in practices that started the study
workflow domain scores improved significantly more in active with greater BH integration scores (before intervention)
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Figure 2. Effect of active group assignment on patient and practice outcomes.

Primary outcomes — PROMIS-29 domains

Anxiety
Depression
Fatigue

Sleep disturbance
Pain interference

Pain intensity

Social participation® I
Physical function?
Physical health summary?

Mental health summary?

Practice integration

0

Estimated effect

0.5

Total PIP score?
Work flow?

Clinical services?
Work space?
Integration?

Patient identification®

Patient engagement®

-20 -15 -10

-5 0 5

Estimated effect

20

PIP = Practice Integration Profile; PROMIS-29 = Patient-Reported Outcomes Measurement Information System.

Note: The center point of each bar is the mean adjusted effect (regression coefficient) of the intervention on a specific outcome,
with the bars representing 95% Cl. Values >0 indicate that the intervention was associated with an increase in the outcome

measured. Bars that do not cross O indicate statistical significance (P < .05).

2 Greater score indicates improved outcome.

reported significantly better mental
health function—both at baseline
and at 2 years. Patients of practices
that successfully completed interven-
tion workbooks reported significantly
greater improvements in mental health
after 2 years. Although not proof of
cause, these observations are consis-
tent with the expectation that patients
with MCCs benefit from efforts to
enhance IBH. That total PIP score was
associated with patient-reported out-
comes and with implementation of IBH
improvements supports the continued
use of PIP as a measure of integration
for future IBH enhancement activities.
Although the intervention was
designed to support complex practice
change and adapt to local context, only
13 of 20 active practices completed the
intervention during the study period.
Those 13 had significantly greater
improvements in IBH and patient out-
comes. Because confounding factors
could affect both the ability to imple-
ment and the outcomes, these observa-
tions are not evidence of causation. As
noted by Walunas and others, we need
more studies to understand how much
intervention is sufficient for practice

53-56

change®’¢ as well as how effective

toolkits are in improving integration.

Limitations

The pragmatic design of the present
study revealed real-world challenges
to IBH. Participating practices in both
groups experienced natural disasters,
major work stoppages, loss of key

Table 4. Adjusted Association Between Baseline Practice Integration (PIP Total Score) and Patient Outcomes at Baseline

and Follow-Up (N = 42; All Practices)

Baseline Follow-Up

PROMIS-29 Domain Effect 95% Cl P Value Effect 95% Cl P Value
Anxiety —-0.06 -0.12t0 0 .05 -0.05 —-0.09 to —0.01 .01
Depression -0.04 —0.10 to0 0.01 N -0.04 —0.08 to 0.01 13
Fatigue -0.03 —0.07 t0 0.01 . -0.03 —0.07 t0 0.01 .19
Sleep disturbance —-0.05 -0.10to —0.01 .03 -0.02 —0.07 t0 0.02 3
Pain interference -0.01 —0.06 to 0.04 .64 -0.03 —0.07 t0 0.02 3
Pain intensity —-0.01 —0.03 t0 0.01 .52 -0.01 —-0.02 t0 0.01 .45
Social participation? 0.05 0.01 to0 0.09 .02 0.06 0.02 t0 0.10 .01
Physical function? 0.04 —0.01 10 0.08 12 0.02 —0.03 to0 0.07 .39
Physical health summary? 0.04 —0.01 t0 0.09 12 0.02 —0.03 t0 0.07 .35
Mental health summary? 0.05 010 0.09 .05 0.04 0to 0.09 .04

PIP = Practice Integration Profile; PROMIS-29 = Patient-Reported Outcomes Measurement Information System.

2 Greater score indicates improved function.
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Figure 3. Association of practice integration and patient outcomes.

might have biased the outcomes and
contributed to null results for the inter-

Effect of total PIP at baseline on patient function at baseline

vention. In particular, interpreting how

the COVID-19 pandemic affected IBH

Effect of total PIP at baseline on patient function at follow-up

Linear regression coefficients and 95% Cls

Anxiety | ° is complex and requires further study.
Depression . : A limitation of the present study
, is that patients who agreed to partici-
Fatigue | O | . . .
pate might be systematically different
Sleep disturbance * / from those who declined. In addition,
Pain interference f o ! researchers did not have access to
Pain intensity — o individual patient electronic health
Social participation® records after enrollment to know which
patients were provided BH services and
Physical function® : : whether those who received additional
Physical health summary® : ! services fared differently than others.
Mental health summary? | Future studies distinguishing patients
T by service need and service use will
~0.15 ~01 -0.05 0 0.05 0.1 0.15 provide additional insights. Continued

research that includes the effect of
BH services with meaningful clinical
and service data, and relevant patient-
reported outcomes for patients with

Linear regression coefficients and 95% Cls

Amxicty MCCs, is needed to guide selection of
———e— .
. the best IBH strategies and models (eg,
Depression : ® ! Collaborative Care Model).”?”
Fatigue f—e——|
Sleep disturbance } T ]
' ' CONCLUSIONS
Pain interference } T |
o Although the specific practice rede-
Pain intensity —e— . K . . L
. o sign intervention studied did sig-
Social participation g nificantly improve the workflow of
Physical function® I ! integrated care, it had little effect on
Physical health summary= ! P i other practice or patient outcomes.
Mental health summary? | ° | Greater practice IBH levels at base-
line were consistently associated with
! ' ! ! ! better patient mental and physical
-0.15 -0.1 -0.05 0 0.05 0.1 0.15

function. Practices that completed
the intervention improved integra-

PIP = Practice Integration Profile.

that do not cross 0 indicate statistical significance (P < .05).

2 Greater score indicates improved outcome.

Note: The center point of each bar is the mean adjusted association (regression coefficient) of the baseline median total PIP
score with specific patient outcomes, adjusting for potential confounders and using a random intercept for each practice. The
bars represent 95% Cl. Values >0 indicate that the intervention was associated with an increase in the outcome measured. Bars

tion and patient outcomes more than
those that did not. Future practice-
based research will examine relations
associated with practice engagement
in the intervention steps and other

personnel, and a pandemic. The research design allowed
practices randomized to the control group to do QI work

of their own (without access to the specific resources of the
intervention) and allowed those in the active group to select
the changes they perceived as most helpful. Too much flex-
ibility of the intervention might have led to changes that were
insufficiently strong to cause a clinic-wide effect on patient
outcomes and integration. The resilience of practices in both
groups, recruited based on their preexisting commitment to
improve IBH, showed general improvement in integration but

factors to understand how to improve
outcomes via integrated medical and
behavioral health services for those who need it the most—

patients with MCCs.
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