
Intervention Stage Completion and Behavioral 
Health Outcomes: An Integrated Behavioral Health 
and Primary Care Randomized Pragmatic Trial

ABSTRACT
PURPOSE We performed a pragmatic, cluster randomized controlled trial of a comprehen-
sive practice-level, multistage practice transformation intervention aiming to increase behav-
ioral health integration in primary care practices and improve patient outcomes. We exam-
ined associations between completion of intervention stages and patient outcomes across a 
heterogeneous national sample of primary care practices.

METHODS Forty-two primary care practices across the United States with colocated behav-
ioral health and 2,945 patients with multiple chronic medical and behavioral health condi-
tions completed surveys at baseline, midpoint, and 2-year follow-up. We examined effects 
of intervention on patient health and primary care integration outcomes using multilevel 
mixed-effects models, controlling for baseline outcome measurements.

RESULTS No differences were found associated with the number of intervention stages com-
pleted and patient health outcomes including depression, anxiety, fatigue, sleep disturbance, 
pain, pain interference, social participation, and physical function. However, the comple-
tion of each intervention stage was associated with increases in Practice Integration Profile 
domain scores and confirmed with modeling using multiple imputation for the following: 
workflow 3.5 (95% CI, 0.9 to 6.1), integration methods 4.6 (95% CI, 1.5 to 7.6), patient 
identification 2.9 (95% CI, 0.9 to 5.0), and total integration 2.7 (95% CI, 0.7 to 4.7).

CONCLUSION A practice-centric flexible practice transformation intervention improved inte-
gration of behavioral health in primary care across heterogeneous primary care practices 
treating patients with multiple chronic conditions when accounting for completion of inter-
vention stages. Interventions that allow practices to flexibly improve care have the potential 
to help complex patient populations. Future research is needed to determine how to best 
target patient health outcomes at the population level.
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INTRODUCTION

Most patients with behavioral health problems receive behavioral care in 
primary care settings rather than specialty mental health settings,1,2 with a 
reported 15.9% of visits for patients seen in primary care settings address-

ing mental health needs directly.3 Primary care practices struggle to address these 
complex needs, with only 26% to 44% of primary care practices having a colocated 
behavioral health provider (BHP),4 although these numbers are increasing.5 Inte-
grated behavioral health (IBH) is associated with improved access and engagement 
in mental health services, mental and physical health patient outcomes, and experi-
ence of care.6-10 Integrated behavioral health models vary,6,7 but they typically have 
a BHP, such as a psychologist or social worker, embedded in the primary care prac-
tice who works collaboratively with primary care clinicians to assess and manage 
behavioral health needs.11

Evidence-based IBH models of care are difficult to implement, given that they 
require complex practice-level changes customized to each practice, and interven-
tions and effect vary.6,7,12-14 Best practices for exemplary integration have been 
identified that include a clear mission and focus on behavioral health, quality-
improvement (QI) processes, defining clear staff and clinician roles, and a team-
based approach.15 Practice facilitation, lean management approaches, and learning 
collaboratives have specifically been shown to facilitate IBH implementation.16-18
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EFFECTS OF INTERVENTION STAGE TO IMPROVE INTEGRATED BEHAVIORAL HEALTH

We tested a pragmatic, cluster randomized, controlled 
trial to evaluate a comprehensive practice-level intervention 
to improve behavioral health integration and patient out-
comes in primary care practices, specifically targeting patients 
with multiple (≥2) chronic medical and behavioral health 
conditions. We randomized primary care practices across 
the United States to either a control arm of IBH services as 
usual vs a 24-month intervention arm that tested a multistage 
practice-based intervention informed by a lean management 
toolkit, a structured redesign method to improve IBH with 
optional process improvement workbooks, QI coaching, 
clinician and staff education, and collaborative learning. We 
hypothesized that practices that completed more stages in the 
intervention arm would report greater levels of integration, 
and patients in these practices would report greater improve-
ment in their physical and mental health over time.

METHODS
Study Design
To test the intervention, we randomized primary care prac-
tices to 1 of 2 arms within a large-scale, pragmatic, cluster 
randomized, clinical trial. We compared the active inter-
vention arm, which included a toolkit-based implementa-
tion strategy to increase the degree of IBH, with the IBH 
services as usual arm. A detailed description of the study 
protocol is published elsewhere,19 and the study is registered 
at ClinicalTrials.gov (NCT02868983) and was approved by 
the University of Vermont Committee on Human Research 
in the Medical Sciences (CHRMS #16-554) and institutional 
review boards at other participating locations.

Practices and Participants
Eligible primary care practices were required to have an exist-
ing employed and colocated BHP of ≥0.5 full-time equivalent 
(FTE), actively bill Medicare and other insurers for BHP 
services, use a shared electronic health record system, and 
score <75 of 100 on the Practice Integration Profile (PIP)20 to 
ensure that room for improvement in integration was possible. 
Eligible patients either had ≥1 chronic medical condition and 
≥1 chronic behavioral health condition or ≥3 chronic medi-
cal conditions.

Integrated Behavioral Health and Primary Care 
Intervention
Practices randomized to the active intervention group (IBH 
and primary care [IBH-PC]) were provided with the IBH-PC 
toolkit, which included the following components: (1) work-
books to guide the QI project, (2) online education tailored 
to practice personnel roles (clinician, BHP, nurse, etc), (3) 
an online learning community, and (4) remote coaching for 
the primary care practice’s QI team facilitator and team by 
a trained QI professional paired with a psychologist familiar 
with IBH. Portions of the toolkit were iteratively developed 
in prior studies.16,21-23 In keeping with the pragmatic design 

of the present study, each team tailored its use of the toolkit 
according to the needs of the practice including determining 
when to start within a 2-year timeframe and which compo-
nents of the intervention to use.

The toolkit was presented in workbooks according to 
the following stages to organize the QI team’s activities into 
discrete steps to move toward more integration of primary 
care and behavioral health services: Stage 1–Planning; Stage 
2–Redesign of workflows, and Stage 3–Implementation of 
practice changes. The education, online learning, and remote 
coaching components were offered throughout the 3 stages 
and were accessed as needed by each QI team. Each stage 
included a set of steps for QI teams to follow, and coaches 
confirmed progress across steps and assisted in adaptations 
to the intervention to best meet the team’s goals as teams 
requested coaching support. Coaches documented comple-
tion of each step or completion of an adapted step. For 
example, an early step in Stage 1 (Planning) was “Develop 
your vision of IBH,” when an intervention-arm practice chose 
to review and revise a recently developed vision statement 
regarding IBH, after which the coach documented that step 
as completed. Coaches met weekly as a group to review prac-
tice progress and come to consensus on the coding of step 
completion, which was documented in a shared record. Prac-
tices that had completed all steps in a stage were considered 
to have completed that stage for purposes of analysis. Prac-
tices that chose to skip ≥1 steps were reassessed by coaches 
separately on the basis of coaching notes and then cross-com-
pared and finalized in follow-up coaching team meetings to 
reach final consensus on stage completion status. If ≥1 steps 
in a stage was assessed as skipped, that stage was deemed to 
be incomplete.

Measures
All measures were administered by surveys to practice and 
patient participants at baseline, midpoint, and the 2-year 
follow-up.19 Participants provided baseline data directly after 
practice randomization or patient recruitment, midpoint data 
at approximately 12-18 months after baseline, and 2-year data 
at approximately 21-27 months after baseline.

Patient Heath Outcomes
The 29-item Patient-Reported Outcomes Measurement 
Information System (PROMIS-29 [version 2.0]) measured 
patients’ physical function, anxiety, depression, fatigue, 
sleep disturbance, social participation, and pain interference 
in the past 7 days using a 5-point response option for each 
separate scale.24,25 An additional pain numeric rating scale 
(0-10) was included in which a higher number indicated 
more intense pain. The PROMIS-29 items were also used to 
create composite scores of mental and physical health sum-
mary scores.26 Responses were scored on a T-score metric 
based on the PROMIS normative reference sample of US 
adults; scales were scored with a mean of 50 and an SD of 
10. A higher T-score indicated worse severity of anxiety, 
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depression, fatigue, pain interference, pain intensity, and 
sleep disturbance. A lower T-score indicated worse severity of 
physical function and social participation. Scores ≥3 from 50 
indicated at least mild impairment. Depression was measured 
with the 9-item Patient Health Questionnaire (PHQ-9), a 
self-administered screening tool for assessment of the sever-
ity of depressive symptoms; the PHQ-9 has good reliability 
(α = 0.89).27 Anxiety was measured with the 7-item Gener-
alized Anxiety Disorder (GAD-7) self-report scale, which 
identifies probable cases of GAD; the GAD-7 also has good 
reliability (α = 0.83).28

Practice Integration Outcomes
The PIP (version 1.0) was developed by a national team of 
clinicians and clinical researchers and operationalizes the lexi-
con for behavioral health and primary care integration.29 The 
PIP has been shown to discriminate differing levels of inte-
grated care processes and differences in type of practice.20 
The 30-item PIP was administered to ≥4 people at the prac-
tice (ie, medical primary care clinician, BHP, an administrator 
such as clinic manager, and clinician or staff of the practice’s 
choice). The PIP assessed levels of the practice’s behavioral 
health integration across the following 6 domains: practice 
workflow, clinical services, integration methods, case identifi-
cation, patient engagement, and workspace arrangement and 
infrastructure. For each domain, the score ranges from 0 (no 
integration) to 100 (full integration). The total integration PIP 
score is the unweighted average of the 6 domain scores.20,30,31

Statistical Analysis
We ran multilevel mixed-effects models using the number 
of intervention stages completed as the primary exposure of 
interest. Baseline outcome measurement, as well as the time 
interval from baseline to midpoint and follow-up measure-
ments, respectively, was adjusted for in all analyses.

Patient Health Outcomes Analysis
We evaluated the association between the number of IBH-PC 
intervention stages completed and patient-reported outcomes 
using 3-level mixed models with repeated (midpoint 
and 2-year follow-up) measurements (level 1) nested 
in patients (level 2) nested in individual primary care 
practices (level 3). We modeled patient and practice as 
random effects. Each model included 2 random inter-
cepts to account for the difference in average outcome 
at individual and practice levels. For all outcomes, only 
patients with room for improvement were analyzed (ie, 
baseline measures for PROMIS-29 were ≥2 points worse 
than the T-score of 50; PHQ-9 ≥10; GAD-7 ≥10). We 
adjusted for age, sex, race, ethnicity, employment status, 
living region (urban/rural), and insecurity status (ie, 
noted as present if ≥1 food, housing, or financial depri-
vation was reported). Socioeconomic disadvantage was 
included as a binary variable (ie, present, not present) if 
food, housing, or finance was insecure.

Practice Integration Outcomes Analysis
We assessed the association between the number of IBH-
PC intervention stages completed and PIP total and scale 
scores using 3-level mixed models with repeated (midpoint 
and 2-year follow-up) measurements (level 1) nested in staff/
providers (level 2) nested in primary care practices (level 3). 
Staff/provider and practice were modeled as random effects. 
Each model included 2 random intercepts to account for the 
difference in average PIP score at individual and practice 
levels. We adjusted for the ratio of BHP FTE:primary care 
clinician FTE and baseline outcome measurement, as well as 
the time interval from baseline to midpoint and follow-up 
measurements, respectively.

Multiple Comparison Corrections
We considered correction for 8 multiple comparisons for 
PROMIS-29 outcomes and 6 multiple comparisons for PIP 
outcomes. The following 2 procedures were considered: Bon-
ferroni correction to control for a familywise type I error rate 
of 0.05, and the Benjamini-Hochberg method to control the 
false-discovery proportion at the 0.05 level.

Sensitivity Analysis
To test the robustness of the results, we performed multiple 
imputations by chained equations using the mice function in 
R (R Project for Statistical Computing),32 in addition to the 
primary analysis using mixed models, to handle missing data 
across 3 time points caused by participant nonresponse. We 
used 25 imputations and 30 iterations to predict missing data 
values. The intervention effects on patient-reported outcomes 
and practice integration were assessed using the methods 
described above, with exclusion of 1 practice that did not 
complete any intervention stages.

RESULTS
A total of 42 practices were randomized, with 1 practice 
unable to provide eligible patient data and therefore not 
included in the patient-level analysis (Figure 1). All primary 

Figure 1. CONSORT Diagram

CONSORT = Consolidated Standards of Reporting Trials.

Practice-level analysis Patient-level analysis

42 Randomized practices 
with 237 clinicians and staff

41 Randomized practices 
with 2,945 eligible patients

20 Active 
practices with 
116 clinicians 

and staff

22 Control 
practices with 
121 clinicians 

and staff

19 Active 
practices with 
1,190 eligible 

patients

22 Control 
practices with 
1,755 eligible 

patients
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care clinicians and staff (n = 237) 
and patients (n = 2,945) completed 
baseline and ≥1 of the follow-up 
assessments. Patients had an aver-
age age of 61.8 years, were mostly 
female (64.0%), and had an aver-
age of 4.4 chronic conditions at 
baseline (Table 1). Some patient 
baseline characteristics related to 
race, employment, annual house-
hold income, diabetes, urban/rural 
area, and food insecurity dif-
fered significantly between study 
arms. The primary care practices 
were predominantly nonprofit 
organizations (88%) located in 
urban areas (83%) and had no 
significant differences in practice 
characteristics between arms 
(Table 2). Among the 20 primary 
care practices randomized to the 
intervention arm, 13 (65%) com-
pleted all 3 intervention stages, 6 
(30%) completed 2 stages, and 1 
(5%) did not complete any stage. 
The 22 primary care practices 
randomized to the control arm 
completed 0 intervention stages, 
as expected.

Patient Health Outcomes
Patients with multiple chronic 
conditions in the intervention 
arm did not report significantly 
different outcomes compared 
with patients in the IBH services 
as usual arm. No significant asso-
ciation was found between the 
number of intervention stages 
completed and patient health 
outcomes (Figure 2), consistent 
with the sensitivity analysis, with 
the exception of the PROMIS-29 
anxiety subscale, which was 
slightly greater for the interven-
tion arm but not clinically mean-
ingful. These analyses did not 
account for amount of service 
accessed by medical or behavioral 
health clinicians at each practice.

Practice Integration 
Outcomes
Primary care practice personnel 
in the intervention arm reported 

Table 1. Patient Characteristics and Outcomes at Baseline

 
Overall 

(N = 2,945)
Active site 
(n = 1,190)

Control site 
(n = 1,755)

P  
Value

Age, y, mean (SD) 61.8 (13.3) 61.7 (12.8) 61.8 (13.6) .90
Sex, No. (%)   .11

Female 1,884 (64.0) 742 (62.4) 1,142 (65.1)  
Male 1,054 (35.8) 448 (37.6) 606 (34.5)  

Race, No. (%)   .001a

American Indian or Alaskan Native 30 (1.0) 12 (1.0) 18 (1.0)  
Asian 94 (3.2) 51 (4.3) 43 (2.5)  
Black or African American 356 (12.1) 160 (13.4) 196 (11.2)  
Native Hawaiian/other Pacific Islander 42 (1.4) 23 (1.9) 19 (1.1)  
Other/prefer not to say 202 (6.9) 91 (7.6) 111 (6.3)  
White 2,215 (75.2) 849 (71.3) 1,366 (77.8)  

Ethnicity, No. (%)   .70
Hispanic 240 (8.1) 103 (8.7) 137 (7.8)  
Non-Hispanic 2,660 (90.3) 1,068 (89.7) 1,592 (90.7)  
Prefer not to say 29 (1.0) 12 (1.0) 17 (1.0)  

Marital status, No. (%)   .06
Never married 489 (16.6) 186 (15.6) 303 (17.3)  
Married 1,286 (43.7) 550 (46.2) 736 (41.9)  
Living as married 76 (2.6) 26 (2.2) 50 (2.8)  
Separated 81 (2.8) 23 (1.9) 58 (3.3)  
Divorced 638 (21.7) 260 (21.8) 378 (21.5)  
Widowed 366 (12.4) 141 (11.8) 225 (12.8)  

Employment, No. (%)   .02a

Full-time 562 (19.1) 249 (20.9) 313 (17.8)  
Part-time 240 (8.1) 85 (7.1) 155 (8.8)  
Retired 1,029 (34.9) 407 (34.2) 622 (35.4)  
Disabled 783 (26.6) 316 (26.6) 467 (26.6)  
Homemaker 107 (3.6) 39 (3.3) 68 (3.9)  
Student 20 (0.7) 2 (0.2) 18 (1.0)  
Unemployed/looking for jobs 94 (3.2) 33 (2.8) 61 (3.5)  
Other 4 (0.1) 1 (0.1) 3 (0.2)  

Annual household income, No. (%)   .02a

<$15,000 871 (29.6) 344 (28.9) 527 (30.0)  
$15,000-$29,999 625 (21.2) 249 (20.9) 376 (21.4)  
$30,000-$44,999 333 (11.3) 121 (10.2) 212 (12.1)  
$45,0000-$59,999 215 (7.3) 81 (6.8) 134 (7.6)  
$60,000-$74,999 219 (7.4) 85 (7.1) 134 (7.6)  
≥$75,000 533 (18.1) 253 (21.3) 280 (16.0)  

Education, No. (%)   .98
<9th grade 84 (2.9) 36 (3.0) 48 (2.7)  
9th-12th grade, no diploma 271 (9.2) 110 (9.2) 161 (9.2)  
High school graduate (including GED) 1,217 (41.3) 485 (40.8) 732 (41.7)  
Associate degree 450 (15.3) 185 (15.5) 265 (15.1)  
Bachelor degree 446 (15.1) 186 (15.6) 260 (14.8)  
Graduate or professional degree 406 (13.8) 162 (13.6) 244 (13.9)  

continues

GAD-7 = Generalized Anxiety Disorder 7-item scale; GED = General Educational Development test; PHQ-9 = Patient Health Questionnaire 
9-item scale; PROMIS-29 = Patient-Reported Outcomes Measurement Information System-29.
a P < .05. P value for 2-sample t test used for continuous variables and χ2 tests used for categorical variables.
b Higher score is better.
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significantly greater integration based on the PIP compared 
with the practices in the IBH services as usual arm (Figure 
3). With mixed-model analysis, the completion of each addi-
tional intervention stage was associated with a significant 

increase in PIP score of 3.5 (95% CI, 0.9 to 6.1) for workflow, 
4.6 (95% CI, 1.5 to 7.6) for integration methods, 2.9 (95% 
CI, 0.9 to 5.0) for patient identification, and 2.7 (95% CI, 0.7 
to 4.7) for total integration PIP score. After implementing 

multiple imputation, result pat-
terns remained consistent. These 
findings remained the same after 
multiple comparison corrections.

DISCUSSION
A QI toolkit designed to allow 
practices to define practice-
centric targets for improvement 
offered an effective method 
for busy, complex primary care 
practices to significantly increase 
their overall level of integra-
tion, as well as across workflow, 
integration methods, and patient 
identification domains. Practice-
level changes were complex and 
practice driven, and sustainability 
was likely interrupted by the 
COVID-19 pandemic at the end 
of the observation period (May 
to December 2020). Practice-
centric approaches to implement-
ing IBH helped practices improve 
their level of integration. Sub-
stantial investments in time and 
resources are likely necessary for 
implementation of substantial and 
sustainable change.

Improvements in self-reported 
patient health outcomes across a 
random sample of patients with 
multiple chronic medical and 
behavioral health conditions were 
not observed, even when limit-
ing analyses to selected patients 
whose baseline scores indicated 
room for improvement. Improve-
ments might not have been iden-
tified because analyses did not 
select or measure engagement in 
direct care by BHPs (ie, patients 
might not have received any 
direct treatment from the BHP), 
and patients might have already 
received treatment for their 
chronic conditions at the time 
of baseline measurement. Future 
studies are needed to evalu-
ate whether patient outcomes 

Table 1. Patient Characteristics and Outcomes at Baseline (continued) 

 
Overall 

(N = 2,945)
Active site 
(n = 1,190)

Control site 
(n = 1,755)

P  
Value

Chronic condition, No. (%)    

Arthritis 1,239 (42.1) 505 (42.4) 734 (41.8) .77

Asthma 650 (22.1) 276 (23.2) 374 (21.3) .24

Chronic obstructive pulmonary 
disease

422 (14.3) 162 (13.6) 260 (14.8) .36

Chronic pain 2,037 (69.2) 824 (69.2) 1,213 (69.1) .17

Diabetes (nongestational) 1,335 (45.3) 512 (43.0) 823 (46.9) .04a

Heart failure 243 (8.3) 96 (8.1) 147 (8.4) .80

Hypertension 2,434 (82.6) 999 (83.9) 1,435 (81.8) .13

Irritable bowel syndrome 127 (4.3) 61 (5.1) 66 (3.8) .08

Anxiety 1,016 (34.5) 420 (35.3) 596 (34.0) .48

Depression 1,418 (48.1) 570 (47.9) 848 (48.3) .85

Insomnia 734 (24.9) 314 (26.4) 420 (23.9) .14

Substance use disorder 714 (24.2) 299 (25.1) 415 (23.6) .38

Tobacco use 574 (19.5) 233 (19.6) 341 (19.4) .92

Alcohol use disorder 201 (6.8) 88 (7.4) 113 (6.4) .32

No. of chronic conditions, mean (SD) 4.4 (1.7) 4.5 (1.7) 4.4 (1.6) .17

Neighborhood characteristic (home census tract)   

Social Deprivation Index, mean (SD) 53.5 (27.8) 52.4 (29.1) 54.2 (27.0) .09

Urban, No. (%) 2,329 (79.1) 989 (83.1) 1,340 (76.4) <.001a

Population density, persons/square 
mile, mean (SD)

3,900 (6,670) 5,130 (9,510) 3,090 (3,350) <.001a

Food insecurity, No. (%) 366 (12.4) 130 (10.9) 236 (13.4) .04a

Housing insecurity, No. (%) 97 (3.3) 37 (3.1) 60 (3.4) .68

Financial insecurity, No. (%) 697 (23.7) 266 (22.4) 431 (24.6) .14

Drinking category, No. (%)   .78

Nondrinker 1,264 (42.9) 466 (39.2) 798 (45.5)  

Drinker 673 (22.9) 240 (20.2) 433 (24.7)  

Unsafe drinker 205 (7.0) 78 (6.6) 127 (7.2)  

Primary outcomes – PROMIS-29 T-scores, mean (SD)    

Anxiety 54.1 (10.1) 54.2 (10.1) 54.0 (10.1) .77

Depression 53.0 (9.8) 52.9 (9.7) 53.0 (10.0) .85

Fatigue 52.7 (10.4) 52.5 (10.3) 52.8 (10.4) .42

Sleep disturbance 53.2 (8.9) 53.3 (9.0) 53.2 (8.9) .64

Pain interference 58.3 (10.1) 58.3 (10.0) 58.4 (10.2) .77

Pain intensity 4.5 (2.8) 4.5 (2.8) 4.5 (2.8) .98

Social participationb 48.1 (10.0) 48.1 (10.0) 48.1 (10.1) .85

Physical functionb 43.2 (9.5) 43.5 (9.4) 43.0 (9.5) .17

Secondary outcomes, mean (SD)    

PHQ-9 total score 6.6 (6.1) 6.6 (6.2) 6.5 (6.1) .84

GAD-7 total score 4.7 (5.3) 4.8 (5.4) 4.6 (5.3) .38

GAD-7 = Generalized Anxiety Disorder 7-item scale; GED = General Educational Development test; PHQ-9 = Patient Health Questionnaire 
9-item scale; PROMIS-29 = Patient-Reported Outcomes Measurement Information System-29.
a P < .05. P value for 2-sample t test used for continuous variables and χ2 tests used for categorical variables.
b Higher score is better.
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improve for patients who have received care directly from 
colocated BHPs. Future research is needed to discover how 
and what changes practices make with this intervention. 
Changes might include foundational or structural changes 
that are critical path precursors before patient outcomes show 
improvement. Future research is also needed to investigate 
the association between specific clinical operational changes 
with improvements in patient service utilization and targeted 
patient health outcomes.

The success of the intervention was likely due to the 
practice-centric approach that allowed practices to flexibly 
set goals they deemed appropriate to their settings, using 
evidence-based QI methods and targeting a defined group 
of patients with multiple chronic medical and behavioral 
health conditions. Practices were able to designate their own 
intervention teams, meet on their own choice of schedule and 
frequency, and engage materials and resources as they saw fit 
to make real changes in their practices. Given the variation in 

primary care practices’ readiness and 
capacity for change, as well as the 
heterogeneity inherent across these 
practices’ processes and structures, 
practice-centric interventions that 
balance flexibility with consistent 
structure such as this intervention 
might help decrease barriers to dis-
seminating IBH. The COVID-19 pan-
demic had a profound effect on the 
final year of the observation period. 
The practice findings of improved 
integration might have been more 
robust without the pandemic disrup-
tion, given practices’ need to pivot 
to address the crisis. The demand 
to address behavioral health needs 
has increased since the pandemic. 
Given that evidence-based behavioral 
interventions are useful for the man-
agement of chronic diseases, and the 
burden of chronic disease is growing, 
there is reason to believe the rele-
vance of IBH will continue to grow.33

Changes in integration did not 
affect clinical services, workspace, or 
patient engagement domains on the 
PIP. The lack of improvement in these 
areas of integration might be because 
these areas are relatively more 
demanding or require more time for 
practices to implement change, given 
that they require changes in staffing 
and/or skills, as well as the comfort of 
patients with multiple chronic condi-
tions in self-management. In addi-
tion, practices might have been less 
inclined to make specific goals related 
to these areas given their challenging 
nature. Further, it should be noted 
that workspace was rated at baseline 
as the highest domain of integration 
(Table 2; 87.6 of 100) and had mini-
mal room for improvement.

Primary care practices have strug-
gled to adopt IBH for various reasons 

Table 2. Practice Characteristics and Outcomes at Baseline

Overall 
(N = 42)

Intervention arm 
(n = 20)

Control arm 
(n = 22)

P 
Value

Practice specialty, No. (%) .85
Internal medicine 7 (17) 3 (15) 4 (18)
Family medicine 20 (48) 9 (45) 11 (50)
Mixed 15 (36) 8 (40) 7 (32)

Organization type, No. (%)
Community health center 15 (36) 8 (40) 7 (32) .82
Hospital 20 (48) 10 (50) 10 (46) .77
Private 4 (10) 1 (5) 3 (14) .67
Academic 19 (45) 10 (50) 9 (41) .78
Resident training site, No. (%) 16 (38) 9 (45) 7 (32) .58
Nonprofit, No. (%) 37 (88) 19 (95) 18 (82) .40

Geographic region, No. (%) .88
Pacific Northwest 3 (7) 1 (5) 2 (9)
Mountain 8 (19) 4 (20) 4 (18)
South 8 (19) 4 (20) 4 (18)
New England 9 (21) 3 (15) 6 (27)
Mid-Atlantic and Great Lakes 6 (14) 3 (15) 3 (14)
West Coast and Hawaii 8 (19) 5 (25) 3 (14)

Urban by RUCA, No. (%) 35 (83) 18 (90) 17 (77) .49
County Social Deprivation 

Index, mean (SD)
44.9 (22.0) 46.4 (23.3) 43.5 (21.1) .68

Patients cared for by practice 
each year, mean (SD)

9,285 (5,066) 9,138 (4,549) 9,419 (5,599) .86

Baseline BHP FTE, mean (SD) 1.5 (1.1) 1.7 (1.4) 1.3 (0.7) .18
Baseline PCP FTE, mean (SD) 6.0 (3.2) 5.9 (2.7) 6.1 (3.6) .83
Baseline BHP FTE:PCP FTE, 

mean (SD)
0.30 (0.26) 0.35 (0.28) 0.26 (0.24) .27

Baseline PIP total, mean (SD) 61.0 (17.4) 60.4 (15.6) 61.7 (19.1) .62
PIP–workflow, mean (SD) 50.3 (21.9) 48.7 (20.8) 51.9 (23.0) .35
PIP–clinical services, mean (SD) 60.4 (21.1) 61.8 (19.8) 59.0 (22.5) .41
PIP–workspace, mean (SD) 87.6 (18.2) 87.3 (15.2) 87.9 (20.9) .82
PIP–integration, mean (SD) 53.6 (23.3) 52.1 (21.6) 55.1 (24.9) .42
PIP–patient identification, 

mean (SD)
66.8 (22.6) 65.4 (21.4) 68.1 (23.8) .46

PIP–patient engagement, 
mean (SD)

47.5 (22.8) 46.8 (21.1) 48.2 (24.5) .70

BHP = behavioral health provider; FTE = full-time equivalent; PCP = primary care physician; PIP = Practice Integration Profile; 
RUCA = Rural Urban Commuting Area Codes.

Note: P value for 2-sample t test used for continuous variables, and χ2 tests used for categorical variables.

a P < .05.
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such as workforce supply issues, including a shortage of BHPs 
available and willing to work in primary care settings, unsta-
ble reimbursement and funding models, little adaptation of 
behavioral health into practice workflow, and the always pres-
ent difficulty creating and sustaining practice change.5,34,35 
Policy changes, such as the Patient Protection and Affordable 
Care Act, have caused increases in volume of care within 
community health clinics and other primary care settings 
and an increased focus on complexity of the behavioral 
health issues in need of care in these settings. The COVID-
19 pandemic complicated delivery of primary care via social 
distancing and exacerbated issues of loneliness, anxiety, and 
insomnia along with mental health acuity.36-38 Results of our 

intervention show that despite practices being flexible in how 
and when they approach and target practice change, they can 
nimbly advance IBH when given the right support at a time 
when patient needs are increasing.

Limitations of the present study include recruitment of 
practices that already had an established history of integrating 
behavioral and primary care and scored in the middle range 
of self-reported IBH as assessed by the PIP. Whereas we did 
not test whether our intervention is effective with lower levels 
of integration or with practices just beginning to add BHPs 
to their practice teams, the flexible nature of this intervention 
might benefit those practices as well. We also did not account 
for the quality and quantity of medical care access each 

Figure 2. Adjusted Effect of Intervention Stage Completion on Patient Health Outcomes

GAD-7 = Generalized Anxiety Disorder 7-item scale; PHQ-9 = Patient Health Questionnaire 9-item scale; PROMIS-29 = Patient-Reported Outcomes Measurement Information System-29.

Note: P values are not corrected for multiple comparisons. Positive estimates indicate that the completion of each additional intervention stage is associated with a higher outcome score; negative 
estimates indicate that the completion of each additional intervention stage is associated with a lower outcome score.

a P < .05.

Patient-reported outcomes

Estimate (95% CI)

Complete case Multiple imputation

Primary outcomes: PROMIS-29 T-scores

Anxiety 0.38 (0.01 to 0.76)a 0.38 (0.01 to 0.76)a

Depression 0.05 (–0.27 to 0.36) 0.05 (–0.27 to 0.37)

Fatigue 0.11 (–0.20 to 0.42) 0.12 (–0. 20 to 0.42)

Sleep disturbance 0.29 (–0.15 to 0.73) 0.29 (–0.15 to 0.73)

Pain interference –0.02 (–0.24 to 0.20) –0.02 (–0.24 to 0.20)

Pain intensity 0.01 (–0.06 to 0.07) 0.01 (–0.06 to 0.08)

Social participation –0.10 (–0.35 to 0.16) –0.10 (–0.35 to 0.16)

Physical function –0.07 (–0.27 to 0.13) –0.08 (–0.28 to 0.13)

Physical health summary –0.12 (–0.33 to 0.09) –0.11 (–0.33 to 0.09)

Mental health summary –0.19 (–0.44 to 0.07) –0.16 (–0.44 to 0.12)

Secondary outcomes

PHQ-9 total score –0.07 (–0.44 to 0.30) –0.07 (–0.44 to 0.30)

GAD-7 total score 0.23 (–0.27 to 0.73) 0.20 (–0.29 to 0.70)

–2–3 –1 10 2 3Method

Multiple imputation

Complete case
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patient received, whether the patient was treated specifically 
by the BHP in the practice, or whether the patient was in 
need of behavioral interventions at baseline. Future studies are 
needed with careful patient selection to examine the effect of 
improving IBH on these complex patient populations.

Primary care practices face an unprecedented challenge 
in the high demand for care to address the complex needs of 
patients with multiple chronic conditions. A practice-centric 
flexible intervention aimed at improving the level of IBH 
in primary care can help practices transform to meet these 
needs and improve the health of their most complex patients. 
Future research is needed to determine how to leverage 
patient data collected in routine care (ie, via electronic health 
record systems) to enable careful evaluation of the effect of 
these primary care transformations and ensure that pathways 
to dissemination of IBH are supported.
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