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Abstract
Background People with diabetes, vascular disease, and asthma often struggle to maintain stability in their chronic 
health conditions, particularly those in rural areas, living in poverty, or racially or ethnically minoritized populations. 
These groups can experience inequities in healthcare, where one group of people has fewer or lower-quality 
resources than others. Integrating behavioral healthcare services into primary care holds promise in helping the 
primary care team better manage patients’ conditions, but it involves changing the way care is delivered in a clinic in 
multiple ways. Some clinics are more successful than others in fully integrating behavioral health models as shown 
by previous research conducted by our team identifying four patterns of implementation: Low, Structural, Partial, and 
Strong. Little is known about how this variation in integration may be related to chronic disease management and 
if IBH could be a strategy to reduce healthcare inequities. This study explores potential relationships between IBH 
implementation variation and chronic disease management in the context of healthcare inequities.

Methods Building on a previously published latent class analysis of 102 primary care clinics in Minnesota, we 
used multiple regression to establish relationships between IBH latent class and healthcare inequities in chronic 
disease management, and then structural equation modeling to examine how IBH latent class may moderate those 
healthcare inequities.

Results Contrary to our hypotheses, and demonstrating the complexity of the research question, clinics with better 
chronic disease management were more likely to be Low IBH rather than any other level of integration. Strong and 
Structural IBH clinics demonstrated better chronic disease management as race in the clinic’s location became more 
White.

Conclusions IBH may result in improved care, though it may not be sufficient to resolve healthcare inequities; it 
appears that IBH may be more effective when fewer social determinants of health are present. Clinics with Low IBH 
may not be motivated to engage in this practice change for chronic disease management and may need to be 
provided other reasons to do so. Larger systemic and policy changes are likely required that specifically target the 
mechanisms of healthcare inequities.
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Introduction
Generally in the U.S., non-Hispanic White and Asian 
people experience a superior quality of healthcare than 
Black, American Indian/Alaska Native, and Latinx peo-
ple. [1]. Geography and socioeconomic status also seri-
ously impact people’s ability to access quality healthcare 
[1]. These inequities are particularly potent for chronic 
diseases such as diabetes, vascular disease, and asthma, 
and have wide-ranging causes as well as implications for 
individual patients and their well-being [1]. Ensuring 
equity in the access and availability of high-quality care 
for all patients can and should be a goal of any healthcare 
provider or organization. In the present study, we exam-
ined how integrated behavioral health relates to chronic 
disease management inequities among a community 
sample of clinics.

Chronic disease: health and healthcare inequities
There are many diseases that can be labeled chronic; for 
the purpose of this study, we focus on asthma, diabetes, 
and vascular disease. All three of these diseases have 
significant health inequities for non-White populations 
in the U.S. For example, in 2018 14.2% of non-Hispanic 
Black children had an asthma diagnosis, compared to 
6.8% of non-Hispanic White children [1]. Not only do 
Black children experience asthma at over twice the rate 
of White children, they are over four times more likely 
to experience a hospitalization for asthma than White 
children, indicating inequities in both contributing fac-
tors and possible preventive healthcare quality and/
or access discrepancies [1]. Cardiovascular disease in 
adults also is unequally distributed; the American Heart 
Association indicates that Blacks, Latinos, and Asians 
(including South Asians) experience both increased risk 
for cardiovascular disease as well as inequities in health-
care regarding preventive care and adverse cardiovascu-
lar events [2–4]. The American Heart Association also 
indicated in their reports that substantial variation exists 
within these large, diverse race/ethnicity subgroups (e.g., 
“Asian Americans” encompass those of Indian, Japanese, 
Thai, Chinese, Filipino, and other descents; a wide swath 
of the globe), and that little research has sufficiently dis-
aggregated data on these subgroups. This aggregation 
of diverse groups is an example of structural racism in 
health research and care that both perpetuates general-
izations among heterogeneous groups and also prevents 
better care from occurring [5].

Overlapping with racial/ethnic health inequities, there 
are significant inequities in the U.S. regarding access and 
quality of care along the spectrum of socioeconomic 

status. People with high income (above 400% of the fed-
eral poverty level) typically received higher quality care 
than those with lesser incomes on over half of the mea-
sures tracked by federal government agencies in 2016-
2018 [1]. Healthcare quality was also worse for people 
who struggled with healthcare access due to finances 
or who had chronic medical conditions such as asthma 
or diabetes [1]. For example, people with public insur-
ance reported about twice as often that providers didn’t 
respect what they had to say, compared to people with 
private insurance [1]. People without insurance were 
significantly less likely to have had their blood pressure 
checked in the last two years and children without insur-
ance were significantly less likely to have had their height 
and weight checked in the last two years, compared to 
those with private insurance [1]. Both measures can 
be considered preventive care for the chronic diseases 
examined in this paper (e.g., diabetes, vascular disease).

Finally, location can be a contributing factor to worse 
health status or healthcare quality. Federal government 
surveys showed that nonmetropolitan (i.e., rural) areas 
performed worse on about a third of healthcare qual-
ity measures compared to suburban areas (which per-
formed better than rural and urban). Particularly salient 
examples of areas where suburban areas demonstrated 
stronger metrics than rural areas included the percent of 
people who had received a cholesterol screening in the 
last 5 years (rural = 81.3%, suburban = 89%), and percent 
reporting that providers did not show respect for what 
patients had to say or did not listen carefully to them 
(rural = 8.9%, suburban = 5.3%) [1]. In addition, current 
inequities do not appear to have improved much since 
the 2002 measure [1].

Integrated behavioral healthcare and inequities
A question remains about whether integrated behav-
ioral healthcare (IBH) may be one mechanism by which 
healthcare inequities can be addressed. Integrated behav-
ioral healthcare is a primary care practice model wherein 
behavioral or mental health professionals (e.g., licensed 
clinical social workers, licensed marriage and family 
therapists, psychologists, licensed professional counsel-
ors) are integrated into the primary care team and pro-
vide services such as follow-up on positive screenings, 
brief therapy, connections to specialty mental health-
care, health behavior change, and crisis management 
[6]. Generally, IBH has been found to increase access to 
behavioral healthcare and improves clinical outcomes 
for both chronic medical conditions and mental illness 
[7–14]. Some research demonstrates that IBH can result 
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in improved access to mental healthcare for individuals 
and families with risk factors such as poverty, [15–17]. 
rurality, [18–20] and being members of diverse racial/
ethnic minorities or limited-English populations, [21–23] 
when targeted approaches are used for these populations. 
IBH is part of a “whole person” approach to healthcare, 
and therefore can result in better adherence to treatment 
plans due to increasing patient engagement, eliciting 
patient concerns and activating the patient with problem-
solving barriers to health [24] What has not been exam-
ined in previous research is whether IBH can improve 
access to behavioral healthcare on a clinic or population 
level and if so, how well-implemented IBH needs to be in 
order to make that impact, or what specific elements of 
IBH are most important in making that impact. We still 
need to learn whether, given the level of IBH implemen-
tation fidelity achieved by a sample of community clinics, 
there is a difference in healthcare management outcomes 
for these groups subject to inequities.

Use of previously established latent classes of IBH 
in clinics
IBH is not a monolithic construct, but involves multiple 
elements that all may be implemented with variabil-
ity across clinics. Due to this potential for variability by 
element, the present study utilizes a latent class analy-
sis previously published [25] by the authors (see Fig.  1) 
based on Stephens’ IBH Cross-Model Framework, [26] 
which specifies the five principles (groups of clinic pro-
cesses and characteristics of the care team) and nine 
structures (clinic structures needed to support IBH) criti-
cal to IBH. The Cross-Model Framework intentionally is 
model-agnostic, meaning it can be used to assess Collab-
orative Care programs as well as Primary Care Behavioral 
Health and co-location [26] A latent class analysis is a 
person-centered (or in this case, a clinic-centered) type of 
analysis used when there appears to be some heterogene-
ity in a sample on a set of indicators [27] This statistical 
approach can find unobserved groups within the sample 
that are similar to each other on a set of variables, to the 
point where they can be considered a “class.” In our latent 
class analysis, we layered the Cross-Model Framework 

Fig. 1 Four-class latent class solution. (From Buchanan GJR, Piehler T, Berge J, Hansen A, Stephens KA. Integrated behavioral health implementation pat-
terns in primary care using the cross-model framework: A latent class analysis. Adm Policy Ment Heal Ment Heal Serv Res. 2021;(0123456789). doi:https://
doi.org/10.1007/s10488-021-01165-z)
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over a previously developed questionnaire, the Site Self-
Assessment. We were able to match the five principles: 
(1) patient-centric care, (2) treatment to target, (3) use 
evidence-based behavioral treatments, (4) conduct effi-
cient team care, and (5) population-based care; and four 
of the structures: (6) sustainable fiscal strategies, (7) 
physical integration, (8) organizational leadership sup-
port for integrated care, and (9) shared EHR system. We 
used these nine components of the Cross-Model Frame-
work as our indicator variables through which we identi-
fied the four IBH latent classes described next.

Our analysis found four classes of clinics demonstrat-
ing four different implementation patterns of the Cross-
Model Framework, including Low IBH (39.6% of the 
sample), Structural IBH (7.9%), Partial IBH 29.4%), and 
Strong IBH (23.1%) [25] Low IBH clinics rarely met crite-
ria for any of the nine examined Cross-Model Framework 
components. Structural IBH clinics typically met criteria 
on population-based care, physical integration, organi-
zational leadership, and funding integration. Partial IBH 
clinics typically met criteria for population-based care 
and shared EMR. Strong IBH clinics met criteria for all 
nine components except funding integration. This study 
demonstrated that IBH implementation is not as simple 
as “yes, the clinic has IBH” or “no, the clinic does not have 
IBH.” Rather, different types of clinics tend to implement 
key pieces of the IBH approach to patient care differently, 
even excluding some aspects of IBH altogether. The four 
newly-discovered patterns provide an opportunity to 
examine healthcare inequities through a more nuanced 
lens than has been done previously. Previous research 
[28, 29] has indicated that clinics “with IBH” tend to pro-
vide better care for minoritized populations and those 
with fewer economic resources. But no research that we 
are aware of has acknowledged in their study design or 
research questions that IBH may be inconsistently imple-
mented in IBH clinics and whether certain components 
of IBH might be more essential than others. For example, 
there may be elements of the IBH model that are more 
essential than others in seeing improved outcomes for 
minoritized and low-resource patients.

The current study
The current study aimed to address the gap in research 
regarding how variability in IBH implementation relates 
to differences in healthcare inequities. Among a commu-
nity sample of clinics, the present study specifically aims 
to: (1) determine the direct relationship between IBH 
implementation latent classes and chronic disease man-
agement outcomes, (2) determine the direct relationship 
between clinic-level context variables including rurality, 
patient socioeconomic risk, and patient race/ethnicity, 
and chronic disease management outcomes, otherwise 
known as healthcare inequities, and (3) determine the 

moderating effects of IBH implementation variation, 
in the form of latent classes, on the revealed healthcare 
inequities. Based on the demonstrated gap in research for 
chronic disease management, the focus was the success 
of healthcare management in achieving stability within 
accepted clinical ranges of outcomes for patients.

Methods
Participants
Family medicine, pediatrics, and internal medicine clin-
ics (n = 102) across 14 healthcare organizations in the 
state of Minnesota completed questionnaires. Clinics 
were located across the state, including urban, suburban, 
and rural settings, and served approximately 1.5 million 
patients, or about 27% of the population of Minnesota. 
They were all part of healthcare systems which par-
ticipated in the Institute for Clinical Systems Improve-
ment’s (ICSI) integrated behavioral healthcare working 
group. ICSI is a regional non-profit focused on build-
ing collaborations among healthcare systems for quality 
improvement. Participants and procedures are more fully 
described by Buchanan et al [25] See Table  1 for clinic 
descriptives.

Procedures
This study includes three primary sources of informa-
tion: (1) Site Self-Assessment surveys [30] measuring 
IBH completed by the 102 clinics in 2018–2019 through 
the Institute of Clinical Systems Improvement, [25] (2) 
data for clinic SES risk scores and clinical outcome vari-
ables are from Minnesota Community Measurement 
(MNCM), the contracted data collection organization of 
the Minnesota Department of Health’s statewide health-
care quality reporting system, and (3) data collected from 
various secondary sources (detailed below). MNCM data 
were obtained in consultation with personnel at MNCM, 
who explained and recommended the use of the MNCM-
determined risk scores as one way to examine health-
care inequities. See the MNCM Methodology report for 
2018 for full explanation of data collection procedures 
[31] Data sources for clinic rurality and clinic area race/
ethnicity make-up were publicly-accessible databases 
and are detailed below. The University of Minnesota IRB 
considered this study not human subjects research and 
therefore exempt from review.

Measures
Clinic rurality
Rurality is based on the USDA Rural-Urban Commut-
ing Area Codes (RUCA) of the clinic ZIP code (obtained 
from https://ruralhealth.und.edu/ruca). This scale ranges 
from 1 to 10 based on population density and commut-
ing patterns, with 1 being urban and 10 being extremely 
remote.

https://ruralhealth.und.edu/ruca
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Clinic-level patient risk
Determined by MNCM, this variable is a composite, 
clinic-level score of patient-level risk factors (i.e., health 
insurance product type (commercial, Medicare, Medic-
aid, uninsured, unknown), patient age, and deprivation 
index). Patient age was included because MNCM has 
determined that older patients are more compliant with 
treatment (G. Nelson, personal communication). The 
deprivation index is reflective of analysis of each clinic’s 
patient home address data. It includes patient ZIP code 
level averages of poverty, public assistance, unemploy-
ment, single female with child(ren), and food stamp 
usage. Each clinic has a unique risk score for each clini-
cal outcome because the collective group of patients with 
each diagnosis was different.

Clinic area race/ethnicity make-up
Race/ethnicity for each clinic’s city location (incorporat-
ing the full city population) was obtained from the 2017 
American Community Survey (obtained from https://
www.census.gov/acs/www/data/data-tables-and-tools/
data-profiles/2017/). Estimated counts and percentages 
of white, black, American Indian, Asian, Hawaiian/Pacific 
Islander, other, and two races/ethnicities were included.

Chronic disease management
Outcomes were obtained from publicly available data 
from MNCM, which obtains their data through a state 
government mandate to all healthcare organizations 
and clinics in the state [32] The following measures are 
required to be reported by all relevant clinics in the state 
through MNCM. Selected results are made publicly 
available. This latent variable was estimated from four 
indicator variables: adult optimal asthma control, child 
optimal asthma control, optimal diabetes control, and 
optimal vascular disease control. We chose to use a latent 
variable to encompass these outcomes due to high inter-
correlations among the variables.

Adult and child optimal asthma control
Optimal asthma control is defined as a patient achieving 
the following: “(1) Asthma well-controlled as defined by 
the most recent asthma control tool result and (2) Patient 
not at risk of exacerbation (i.e., fewer than two emer-
gency department visits and/or hospitalizations due to 
asthma in the last 12 months).” [33] Adults included were 
ages 18–50 and children included were ages 5–17.

Adult optimal vascular care
Optimal vascular care is defined as a patient ages 18–75 
with ischemic vascular disease achieving all four of the 
following: “(1) blood pressure less than 140/90 mmHg, 
(2) on a statin medication, unless allowed contraindica-
tions or exceptions are present, (3) non-tobacco use, and 
(4) on daily aspirin or anti-platelets, unless allowed con-
traindications or exceptions are present.” [33].

Adult optimal diabetes care
Optimal diabetes care is defined as a patient ages 18–75 
with Type I or Type II diabetes achieving all five of the 
following: “(1) HbA1c less than 8.0  mg/dL, (2) blood 
pressure less than 140/90 mmHg, (3) on a statin medica-
tion, unless allowed contraindications or exceptions are 
present, (4) non-tobacco use, (5) patient with ischemic 
vascular disease on daily aspirin or anti-platelets, unless 
allowed contraindications or exceptions are present.” 
[33].

Data analysis
The goal of the analysis was to evaluate the relationship 
between IBH implementation and healthcare inequities 
through three analyses. First, we used structural equa-
tion models to examine the direct relationship between 
IBH latent class assignment and chronic disease manage-
ment (Aim 1) and then the direct relationship between 
the clinic context variables and chronic disease manage-
ment (to assess for healthcare inequities; Aim 2). Third, 

Table 1 Descriptives and correlations in study variables
Variable M SD N Clinic Rurality Clinic

SES risk
Clinic Area Race/
ethnicity
(% White)

Adult Asthma Child Asthma Diabetes

Clinic Ruralitya 2.2 2.6 102 -
Clinic SES riskb 1.0 0.1 87 -0.15 -
Clinic Area Race/ethnicity
(% White)

79.7 13.3 99 0.46** − 0.59** -

Adult Asthma (%) 49.6 17.4 86 -0.11 − 0.38** 0.25* -
Child Asthma (%) 58.0 0.2 68 − 0.31* − 0.35** 0.04 0.87** -
Diabetes (%) 44.8 10.1 78 0.13 − 0.67** 0.49** 0.63** 0.53** -
Vascular (%) 58.1 0.1 77 0.03 − 0.68** 0.35** 0.66** 0.55** 0.83**

Notes: M = mean, SD = standard deviation, N = number of clinics reporting
a Clinic Rurality ranges 1–10 with 1 being most urban and 10 being most rural;
b Clinic SES risk is a transformed variable where 1.0 indicates average risk, below 1.0 indicates lower-than-average risk and above 1.0 indicates higher-than-average 
risk

https://www.census.gov/acs/www/data/data-tables-and-tools/data-profiles/2017/
https://www.census.gov/acs/www/data/data-tables-and-tools/data-profiles/2017/
https://www.census.gov/acs/www/data/data-tables-and-tools/data-profiles/2017/
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we used a mixture model to examine the moderating 
effect of IBH latent classes on the relationship between 
the clinic context variables and the three separate out-
comes. We utilized the BCH manual 3-step approach in 
Mplus 8.3 to first model the latent classes and then to 
examine their relationship with the distal outcome [34–
36] This rigorous approach incorporates classification 
uncertainty when evaluating class-related outcomes and 
has been shown to outperform other related methodolo-
gies in managing bias [37] After completing the model, 
we assessed both the within-class relationships between 
clinic context variables and chronic disease management, 
as well as between-class differences in those relation-
ships. Because we made no specific hypotheses of which 
classes might vary and in what manner, we examined all 
pairwise class differences to assess the totality of the dif-
ferences among clinic context, chronic disease manage-
ment, and IBH latent class.

To account for data non-independence in this multi-
level dataset, we utilized the COMPLEX feature in Mplus 
8.4 to adjust the standard errors. To manage missing data 
(14.7–33.3%), Mplus 8.4 implements full information 
maximum likelihood (FIML) [38] Missing data appeared 
to primarily occur where a service was irrelevant, for 
example, clinics that only served adults did not report 
child asthma management rates. There was also miss-
ing data on clinic size due to the survey participants not 
reporting it. Due to the large number of tests run, we 
accounted for the potential for Type II errors (i.e., false 
positives) through utilization of the Benjamini-Hochberg 
procedure (false discovery rate was set for 0.1 or 10% in 
this paper) [39] Possible false discoveries are indicated 
in the results tables; these findings were not examined 
further.

Results
Descriptives and bivariate correlations
The four variables that were used as indicators of the 
latent construct variable of chronic disease management 
(optimal control rates for adult asthma, child asthma, 
diabetes, and vascular disease) averaged from 44.8% for 

optimal diabetes management to 58.1% for vascular dis-
ease. See Table  1 for full descriptives and correlations. 
Correlations between clinic context variables and chronic 
disease management were generally strong. More rural 
clinics had poorer child asthma control. Clinics serving 
lower SES patients had poorer management of all four 
chronic diseases. Clinics serving more White racial/eth-
nic areas had significantly better adult asthma, diabetes 
and vascular disease management.

Direct relationship between IBH latent class and chronic 
disease management
We examined differences between IBH classes in chronic 
disease management. There were two relative differences 
between classes: Low IBH clinics had significantly bet-
ter chronic disease management than both Structural 
IBH clinics (ΔM = 12.5, p = .03) and Strong IBH clinics 
(ΔM = 4.81, p = .02). All results are displayed in Table 2.

Direct relationship between clinic context variables and 
chronic disease management (healthcare inequities)
Rurality and socioeconomic risk demonstrated the most 
robust healthcare inequities. For chronic disease man-
agement, as both rurality (B = -0.08, p = .01) and socio-
economic risk (B = -9.62, p < .001) increased, adequate 
management decreased. There was no significant asso-
ciation between race/ethnicity or organization size and 
chronic disease management. All results are displayed in 
Table 3.

Table 2 Chronic disease management outcomes descriptives and comparison by class
Latent Class M* SD Compared with ΔM** SE p
Low IBH (Class 1) 2.93 9.18 Structural IBH 12.50 5.87 0.03

Partial IBH 0.43 3.49 0.90
Strong IBH 4.81 2.04 0.02

Structural IBH (Class 2) -9.57 3.63 Partial IBH -12.07 6.86 0.08
Strong IBH -7.69 6.01 0.20

Partial IBH (Class 3) 2.50 11.38 Strong IBH 4.38 3.64 0.23
Strong IBH (Class 4) -1.88 12.17
Note: Means and standard errors are shown by class for the latent variable “chronic disease management” which was indicated by four chronic disease variables. The 
chronic disease management variable is mean-centered with class-specific means and SD noted in the table
*Mean-centered variable with higher scores indicating better management; **The difference between the class means examined for significance through Wald 
chi-square tests

Table 3 Results of structural equation models for clinic 
context variables regressed onto chronic disease management 
(healthcare inequities)
Clinic Context Variables B SE p
SES risk -9.62 2.09 0.000
Rurality -0.08 0.03 0.01
Race/ethnicity -0.18 0.14 0.18
Organization size 0.13 0.13 0.31
Clinic size (Active patient population) 0.08 0.09 0.40
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Relationship between IBH latent class and the clinic 
context-outcomes link: moderation and within-class 
effects
Separate analyses were run using each clinic context vari-
able as a predictor variable with IBH latent classes as cat-
egorical moderating variables. First, for each analysis, we 
examined within-class relationships of clinic context and 
chronic disease management, then examined whether 
there were any significant differences in those relation-
ships across classes. Rurality analysis included clinic area 
race/ethnicity (percent White) as a control variable and 
vice versa. We were unable to include any control vari-
ables in the socioeconomic risk analysis due to model 
non-convergence. All results are displayed in Table 4.

Socioeconomic risk
All classes except Partial IBH (which trended similarly) 
had significantly negative relationships between socio-
economic risk and chronic disease management. IBH 
latent class moderated the relationship such that Low 
IBH clinics had a significantly less negative relationship 
than Strong IBH clinics (Wald test, ΔB = 4.97, p = .001). 
This indicates that Low IBH clinics with a large portion 
of low SES patients manage chronic disease better than 
clinics with Strong IBH with similar patient populations.

Rurality
Counter to the overall healthcare disparities result, there 
were no significant relationships within or between any 
of the IBH latent classes for rurality and chronic disease 
management.

Race/ethnicity
Both Structural IBH clinics (B = 0.80, p = .01) and Strong 
IBH clinics (B = 0.85, p = .01) demonstrated a significantly 
positive relationship between a clinic’s area population 
being increasingly White and better chronic disease 
management. This indicates that clinics in these catego-
ries that are in areas with more White residents do better 
on this outcome than clinics in these classes that are in 
more diverse areas.

Discussion
IBH can be a powerful tool in managing population-level 
mental and physical health and improving access to men-
tal healthcare. Yet this study has demonstrated that there 
is nuance in the relationship between IBH and optimal 
chronic disease management outcomes. The inequities 
in chronic disease management present in this sample 
of clinics included rurality and SES risk, consistent with 
previous research, [1, 40] although we surprisingly 
observed an overall lack of health outcome inequities for 

Table 4 Results of IBH class moderating the association between contextual variables and chronic disease management outcomes
Context Variable / Latent Class B* SE p Compared with ΔB** SE p
SES Risk ->Chronic Disease Management Outcomes
Low IBH (Class 1) -5.19 1.85 0.01 Structural IBH 3.13 3.20 0.33

Partial IBH 15.23 12.01 0.21
Strong IBH 4.97 1.47 0.001

Structural IBH (Class 2) -8.32 3.43 0.02 Partial IBH 12.10 13.32 0.36
Strong IBH 1.85 3.55 0.60

Partial IBH (Class 3) -20.42 11.35 0.07 Strong IBH -10.26 11.87 0.39
Strong IBH (Class 4) -10.16 2.81 0.00
Rurality ->Chronic Disease Management Outcomes
Low IBH (Class 1) -0.06 0.18 0.72 Structural IBH -0.74 0.61 0.23

Partial IBH 11.25 89.61 0.90
Strong IBH 0.09 0.28 0.74

Structural IBH (Class 2) 0.68 0.46 0.14 Partial IBH 11.99 89.67 0.89
Strong IBH 0.83 0.79 0.29

Partial IBH (Class 3) -11.31 89.63 0.90 Strong IBH -11.15 89.48 0.90
Strong IBH (Class 4) -0.16 0.40 0.69
Race/Ethnicity ->Chronic Disease Management Outcomes
Low IBH (Class 1) 0.34 0.32 0.29 Structural IBH -0.46 0.29 0.12

Partial IBH 0.06 0.43 0.88
Strong IBH -0.51 0.36 0.15

Structural IBH (Class 2) 0.80 0.31 0.01 Partial IBH 0.53 0.55 0.34
Strong IBH -0.05 0.53 0.93

Partial IBH (Class 3) 0.28 0.34 0.42 Strong IBH -0.58 0.28 0.04+
Strong IBH (Class 4) 0.85 0.31 0.01
Note:+ Using the Benjamini-Hochberg false discovery rate procedure, this test is no longer significant (not interpreted)

Note: *Mean-centered variable with higher scores indicating better management; **Wald chi-square tests
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racial/ethnic minorities. This could be because race and 
ethnicity measured at the clinic area level is not specific 
enough.

An unexpected finding was that Low IBH clinics had 
better chronic disease management. There are sev-
eral possible explanations for this, including: (1) Low 
IBH clinics may devote more resources to chronic dis-
ease management and less to mental health, and there-
fore have better outcomes; or (2) In our previous study, 
there was some indication that clinics with more low 
SES patients were more likely to have implemented some 
IBH [25] This is consistent with research by Tong and 
colleagues [41] who found that family physicians who 
worked collaboratively with behavioral health profes-
sionals were more likely to work at FQHCs, government 
health clinics, and academic health centers, all of which 
are more likely to serve minoritized and under-resourced 
populations. Additionally, clinics with “vulnerable popu-
lations” of 10–49% were 46% more likely and above 50%, 
were 141% more likely, than those with less than 10% of 
these patients to have behavioral health collaborators. 
Therefore, it is likely that clinics with some form of IBH 
have more complex patients with fewer resources, and 
therefore more challenges managing chronic diseases, 
compared to Low IBH clinics. Providers and staff at Low 
IBH clinics may have felt less pressure to make changes in 
their care models and/or have less time and resources to 
make these changes, resulting in less movement towards 
integration with behavioral health.

Socioeconomic risk
The first analysis examined whether any IBH classes 
seemed to have a different pattern than expected for 
healthcare inequities based on SES risk (low SES). SES 
risk was a strong predictor of poorer chronic disease 
management in most classes and it appears that overall, 
IBH implementation class was not associated with vari-
ability in healthcare management outcomes when SES 
risk is high. In our previous research, [25] Partial clinics 
(i.e., Structural IBH clinics typically met criteria on. Par-
tial IBH clinics typically met criteria for population-based 
care and shared EMR.) also were shown to have a smaller 
proportion of patients with SES risk than Structural IBH 
(i.e., good population-based care, physical integration, 
organizational leadership, and funding integration) clin-
ics so low SES patients may have been less represented 
in the Partial class. Therefore, there is not one pattern of 
IBH implementation for which there is a clear ameliora-
tion of SES risk.

Rurality
In our previous research, [25] we found that Par-
tial clinics were more likely to be urban than the other 
three types of clinics, and this may explain some of the 

insignificant results when it comes to the Partial clinics, 
given the healthcare inequities associated with rural-
ity would not be present for those clinics. However, it 
is also likely that due to our study being underpowered 
generally, we did not detect any differences that may be 
present.

Race/ethnicity
Regarding race/ethnicity, Structural and Strong IBH clin-
ics had better chronic disease management outcomes as 
their area’s racial/ethnic diversity decreased. Low and 
Partial IBH clinics did not change in their chronic disease 
management across the diversity spectrum. The better 
chronic disease management in Strong and Structural 
IBH clinics found in Whiter areas is something to exam-
ine with more detail. This discrepancy doesn’t appear in 
the Low and Partial classes, which may mean that Strong 
or Structural IBH is helping improve chronic disease 
management for patients living in more White areas. It 
is known that social determinants of health (SDOH) and 
structural racism complicate successful management of 
chronic disease beyond what IBH is intended to address. 
It is also possible that IBH providers in more diverse 
areas may need to either (1) be diversified as a workforce 
or (2) receive better cultural competency training to bet-
ter engage diverse patients and improve the other end of 
the spectrum [42]

Social determinants of health
The results of this study emphasize the significant role 
that social determinants of health (SDOH) can play in 
the management of patients’ physical and mental health, 
even when a clinic has implemented IBH well. Indeed, 
research has demonstrated that medical care only 
accounts for approximately 10–20% of the population’s 
overall health, with social and economic factors far out-
weighing medical care [43] Our study demonstrates what 
IBH is and what it is not. Specifically, while IBH can be 
effective at increasing access to mental healthcare and 
even improving the quality of both mental and physical 
healthcare provided, it may only be part of a larger social 
care package – whether that is implemented inside or 
outside the healthcare organization – that is necessary 
to resolve healthcare inequities. IBH cannot resolve that 
problem on its own.

This paper also demonstrates that health outcomes 
can vary within the same IBH classes depending on con-
text, such that Strong IBH may be associated with better 
healthcare management outcomes in Whiter areas but 
not necessarily in low SES areas. This could be related 
to what integrated behavioral health professionals are 
doing in these clinics. It is not enough to say a clinic “has 
integrated behavioral health,” but it must be measured, 
or at least described in the context of a well-known 
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framework, so that it is clear what aspects of IBH are 
present and which are not, in order to better understand 
the relationship between IBH as it is implemented and 
the outcomes being reported.

Strengths and limitations
Limitations of this study include first, its cross-sectional 
nature; there is no ability to state whether a clinic’s IBH 
implementation class causes or is caused by differences 
in the context of the clinics or in the patients they serve. 
Second, this is a snapshot in time, and we were not able 
to see how implementation and chronic disease man-
agement influenced each other over time. Third, due to 
the sample size and the complex nature of the analyses, 
robust control variables were not able to be used, and the 
high correlations between the predictor variables make 
it difficult to parse the variance. Fourth, the clinic racial 
and ethnic make-up were approximated from the clinic’s 
city rather than from the clinics themselves, and we did 
not find health inequities related to this variable, which 
indicates that the variable may have lacked adequate vari-
ability. Examining racial and ethnic make-up at the clinic 
level loses a significant amount of the variance seen at the 
individual level. Finally, self-report by the clinics regard-
ing their IBH implementation status may have intro-
duced measurement error due to self-report biases.

The present study was the first to examine chronic dis-
ease management and its inequities in the context of IBH 
implementation variation and uses a sample of more than 
100 clinics that are in various stages of implementing 
IBH. Its strength lies in the real-world setting of clinics 
across an entire state and many different healthcare orga-
nizations which showed a large spread of IBH implemen-
tation, from none to full fidelity.

This study allows a more nuanced understanding of 
how various patterns of IBH components’ existence in 
clinics may relate to mitigating or exacerbating health-
care inequities. As a primarily hypothesis-generating 
study, this study met its goal of providing key research 
questions for future research. Future questions include 
understanding the implementation process for each prin-
ciple and structure of the Cross-Model Framework, bar-
riers to implementing specific principles and structures, 
and strategies for success. More should be learned about 
the experiences of providers and staff at clinics that have 
not implemented any IBH efforts and whether they feel 
the need to do so. Future research should also examine 
patient-level outcomes of chronic disease management in 
the context of the different classes of IBH.
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