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Abstract 

Collaborative Care, an evidence-based model, has proven effective in treating depression and anxi-
ety in healthcare settings. However, limited attention has been paid to exploring treatment outcome 
differences by clinical variables and diagnosis within this model. While previous research suggests 
that early and frequent contacts and swift treatment access lead to positive outcomes for depression 
and anxiety, these aspects have not been comprehensively examined in Collaborative Care. This 
study investigates the impact of clinical variables on treatment completion in patients primarily 
diagnosed with anxiety or depression who received collaborative care treatment as a treatment 
program. Analysis was completed as an observational study of patients (n =2018) with behavioral 
health diagnoses spanning from 2016 to 2023. Classification analysis offers insights into optimal 
practices for implementing Collaborative Care across diverse healthcare populations from pediatric 
to geriatric. Identifying clinical characteristics associated with successful treatment in Collaborative 
Care has far-reaching implications for model adoption and enhancing patient outcomes. Across all 
results, patients who received more clinical support and had shorter enrollment durations showed 
a strong association with successful treatment completion.
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Introduction
Untreated behavioral health conditions can decrease a person’s quality of life and are associated 

with increased healthcare spending,1, 2 and increased risk of adverse outcomes from co-morbidi-
ties,3, 4 and premature mortality.5, 6 Depression and anxiety disorders have well-documented links 
to increased cancer mortality and the risk of chronic obstructive pulmonary disease 7, 8 as well as 
linked to increased mortality in persons less than 60 years old.9 While examining all treatment 
modalities was beyond the scope of this project, this observational study examines data from over 
2000 patients who received Collaborative Care treatment from Concert Health to better understand 
client outcomes within one evidence-based model. The goal of the study was to identify patterns 
among patients that were discharged from treatment with a reduction in symptoms as compared to 
patients discharged without a reduction in symptoms, building upon the existing literature base for 
collaborative care. This observational study aims to compare successful treatment components for 
patients with anxiety or depression who received Collaborative Care.

The collaborative care model has been validated as an effective approach for treating adults 
with depression or anxiety disorders, offering improvements over traditional care models like care 
as usual, waitlist conditions, or medication management alone 10–17 collaborative care is noted 
for improving anxiety or depression symptoms over short-term periods compare to standard care 
practices.10, 12, 14 Key factors contributing to improved outcomes under this model include the quali-
fied medical professional with domain expertise, highlighting the need for a patient-centered and 
expert-led approach to treatment.10, 12 Despite collaborative cares proven effectiveness the current 
research has yet to fully explore the mechanisms behind this success.

Extant literature displays strong evidence of the effectiveness of Collaborative Care for symptom 
reduction among patients with anxiety and depression. However, there remain gaps in understanding 
the specific patterns of client success, when compared to clients who received the same Collabora-
tive Care treatment model but did not experience a successful discharge. To further our understand-
ing of the efficacy of Collaborative Care, the current study examined differences in patterns of 
clinical service engagement and demographic characteristics to model differing clinical outcomes 
among a sample of Collaborative Care patients. The research separated anxiety disorder patients 
from depressive disorder to understand outcome differences between the diagnoses. Age was exam-
ined as the key demographic attribute, and it was organized into three groups: adults aged 18 years 
or older, adolescents aged 11 to 18, and children 11 and under. This categorization was based on a 
call for more research into the differences in outcomes between children, adolescents, and adults.18

Methods
Collaborative care

Patients referred to Concert Health collaborative care by a health care provider following, the 
identification of symptoms consistent with depression or anxiety, or based on scores obtained from 
screening activities using the PHQ-9 or GAD-7. The PHQ-9 and GAD-7 are validated to detect 
depression and anxiety, respectively.19, 20

Concert Health’s standard of care encompasses virtual engagement methods, such as telephone 
or video communications. Patients have the option to select their preferred treatment modalities, 
which include medication management, psychotherapy, goal setting, or system monitoring. In 
the initial phase of care, interactions, lasting over 5 min, with a care manager typically occur 
multiple times per week. Clinical touchpoints are provided by the behavioral health care man-
ager caring for the patient in the collaborative care model. Many of the patients are in the goal 
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setting treatment choice which necessitates multiple touchpoints weekly to review established 
goals and set new goals towards symptom reduction. Throughout the collaborative care episode 
patients are administered the PHQ-9 or GAD-7 tools to track symptoms over time and identify 
patients who may need treatment changes and/or psychiatric consultation. The collaborative care 
payment’s monthly case rate allows care managers the flexibility to adopt a truly patient-centered 
approach, one of the core principles of collaborative care. In alignment with the collaborative 
care model, there is no mandated frequency for contacts; reimbursement for the month requires 
the cumulative activities to meet the billing criteria for the dedicated CPT codes.

Collaborative care integrates a registry for patient monitoring and incorporates a behavioral 
health care manager and psychiatric consultant into the primary care team. This approach is 
grounded in evidence, employing a measurement-based and treat-to-target strategy aimed at 
achieving a substantial decrease in PHQ-9 or GAD-7 scores within the initial 90 days of treat-
ment. Consistent with the collaborative care model the treatment is focused, with patients not 
achieving significant symptom reduction being discussed in psychiatric consultation and being 
considered for treatment changes. The proactive “treat to target”, measurement-based focus of 
collaborative care differs markedly from usual behavioral health care which often lacks consist-
ent symptom monitoring and quantitative outcomes. This model gained significant support when 
the Center for Medicare and Medicaid Services (CMS) approved specific and dedicated billing 
codes for collaborative care in 2017.21 This approval encouraged its adoption and supported a 
systemic approach to managing behavioral health populations.

Data

For this retrospective observational study, the authors analyzed differences between patients 
who were successfully or unsuccessfully discharged from Concert Health and compared patients 
with anxiety from patients with depression. Patients were considered successfully discharged 
from Concert Health if they reduced their PHQ-9 or GAD-7 score with a 50% or 10-point reduc-
tion in 90 days and received a score that was in remission under 10 or subclinical under 5. An 
unsuccessful discharge is defined as a patient that disengaged from care, declined treatment, or 
disengaged with a reduced survey score that did not meet outcome success criteria (Table 1). 
A patient that left Collaborative Care for other reasons, such as death, loss of insurance, or a 
change in providers was removed from the data. All individual patient data used in this study 
were de-identified and included a unique identifier to distinguish between individual patients. 
The data were obtained from the Concert Health patient dataset, which includes 34,871 inactive 
patients spanning the years 2016 to 2023.

The authors defined patient characteristics that were of interest based upon review of the 
literature and clinical practice. The analysis aimed to explore associations between the depend-
ent variable, successful treatment completion, and the independent variables. The independent 
variables included age, type of practice (FQHC, Health System, or Private Outpatient Practice), 
change in both PHQ-9 and GAD-7 scores across the treatment window, the frequency of GAD-7 
and PHQ-9 surveys completed, the number of clinical touchpoints received, and the number of 
days until a clinical touchpoint occurred. Demographic data was constrained to age because 
gender and race information was not available (Tables 2 and 3).

For the analysis, only observations with complete information on all previously mentioned 
patient characteristics were included. The sample was initially divided based on primary diag-
nosis: 948 patients were categorized into the anxiety group, and 1338 patients were identified 
with a primary diagnosis of depressive disorder. Subsequently, both diagnostic groups were 
combined, resulting in a consolidated final sample of 2018 observations.
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Statistical analysis

The analyses were completed using three logistic regressions to determine which patient char-
acteristics were associated with a successful discharge from treatment. Two models were split by 
diagnosis and one contained both diagnoses. Before fitting models, all of the numeric variables were 
centered at their mean and scaled to be at one standard deviation. Findings for all independent vari-
ables are relative to an “average” patient because the baseline of comparison is the mean, or average, 
of the numeric variables. Referring to Table 2, an average patient was enrolled in Collaborative Care 
for 148 days, received 7 clinical touchpoints, had an 8-day wait time between enrollment and their 
first clinical touchpoint etc. the purpose of centering all the coefficients in the model is to enhance 
the relevance of results. Taking the average of the variables allows for the results to be interpreted 
against the mean, or “average” patient.

The initial model included all variables of interest, along with an interaction term between the 
number of days enrolled and number of clinical touchpoints. To identify the most parsimonious 
model that accounted for the most variance, a backwards stepwise model selection procedure was 
employed. The variance inflation factor of the variables included in the final model suggested that 
multicollinearity was not an issue. The final model included all of the aforementioned interactions, 
the number of days enrolled in the program, the number of GAD-7 and PHQ-9 surveys completed, 
the baseline scores for the PHQ-9 and GAD-7, the days until the first clinical touchpoint was com-
pleted, and the medical practice category type (i.e., private or FQHC). Odds ratios (ORs) for each 
variable were calculated and presented with 95% confidence intervals (CIs) (Table 4). All data 
analyses were completed using RStudio. An IRB was submitted to Western IRB and determined to 
be exempt under 45 CFR § 46.104(d)(4)

Results
The coefficients of the models, alongside their corresponding odds ratios and 95% confidence inter-

vals, can be found in Table 4 and Supplementary Table 5. Age was not a significant predictor of the 
outcome and was removed by the model selection process. The final models revealed several statistically 

Table 1   
Definition of successful or 
unsuccessful treatment

There are two additional success categories (healthy days—met goal, 
achieved 4 and healthy days—met goals, reduction of 4 or more) and two 
additional unsuccessful categories (Refused service and Patient disengaged 
from treatment with a reduced survey score). These categories are no longer 
used in practice, so they are not included in the table above for conciseness, 
though a few patients were still categorized using these four categories

Successful treatment Unsuccessful treatment

Met treatment goals Patient declined due 
to consent issue

Patient has met treatment goals with a relapse 
prevention plan

Non-responsive

Patient has met treatment goals without a 
relapse prevention plan

Disengaged from care

Discontinued services
Declined treatment
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significant variables. These include the interaction between number of clinical touchpoints and number 
of days enrolled, the type of practice that the client was in, the time between the first touchpoint and 
enrollment. For the anxiety model the baseline GAD-7 and the change in GAD-7 along with the number 
of completed surveys were also statistically significant. In the depression model, all of the aforemen-
tioned variables, but pertaining to the PHQ-9 were significant predictors.

After accounting for all variables in the model, a few key patterns emerged. There is strong evidence 
(p value < 0.001) that receiving 14 clinical touchpoints, increases the odds of successful discharge by 
two and a half times for patients with a depressive disorder (Odds Ratio: 2.6, 95% confidence interval 
1.8–3.5). For a patient with anxiety, 14 clinical touchpoints can increase the odds of symptom reduc-
tion by 3.5 times (odds ratio 3.5, 95% confidence interval 2.3–5.5). 14 is calculated by taking the mean 
number of clinical touchpoints (7) and adding one standard deviation of clinical touchpoints (also 7). 
For both the anxiety and depression models, there is strong evidence (p < 0.001) that completing more 
GAD-7 or PHQ-9 surveys than the average can increase the odds of leaving care successfully. Addi-
tionally, there is strong evidence (p < 0.001) that for patients enrolled in care for longer than average, 
the odds of successfully completing treatment will decrease. Similarly, there is strong evidence (p < 
0.001) that receiving more clinical touchpoints and being enrolled for more days than the average will 
decrease the odds of successful discharge from treatment by about 20% for both anxiety and depressive 
disorders. An above average baseline GAD-7 or PHQ-9 score statistically significantly (p < 0.001) 
decreases the odds of a successful discharge by about 70%. Unsurprisingly, for patients with anxiety 
and depression that continued to score higher on the GAD-7 or PHQ-9 than the average patient the 
odds of successfully completing treatment were significantly smaller.

In the supplementary analysis (Supplementary Table 5), a model with both diagnoses together 
supports the aforementioned results. After performing backwards stepwise regression, the final 
model did not contain an interaction between number of clinical touchpoints received and diagno-
sis category. This indicates that the differences between diagnoses may be accounted for by other 
interactions included in the model.

Discussion
The analysis of the Concert Health Patient successful treatment dataset highlighted factors that 

statistically significantly change the odds of successful treatment, as compared to patients that did 
not successfully discharge from treatment. Using the combination of independent variables that best 

Table 3   
Summary statistics of categorical variables in the final models (n = 2018)

The summary statistics were calculated from the observations in the final model with both anxiety and 
depression

Variable Category Definition Aggregate counts Counts of 
successful 
discharge

Practice FQHC Federally qualified health center 22.35% (451) 24% (207)
Health system Organizations and resources 

delivering health care services to 
meet population health needs

11.3% (228) 13% (110)

Private outpa-
tient practice

Healthcare services provided out-
side hospitals by private owners, 
typically fee-for-service

66.35% (1339) 63% (531)
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explain successful treatment can help current healthcare providers facilitate treatment that can lead 
to successful discharge from treatment.

The logistic regression identified factors that are associated with a patient’s successful discharge 
from the Concert Health, including number of clinical touchpoints a patient receives, number of 
days enrolled in the Collaborative Care model, the baseline PHQ-9or GAD-7 scores, the change in 
a patient’s GAD-7or PHQ-9 scores between baseline and final screening, and the number of PHQ-9 
or GAD-7 surveys filled out by a patient. In comparing the model with patients with anxiety disorder 
and the model for patients with only depressive disorder, the biggest difference was the magnitude 
of the effect for clinical touchpoints. For patients with anxiety, the model estimated that receiving 
an above average amount of clinical touchpoints was associated with a 3.5 time increase in the odds 
of a successful discharge. In contrast, for patients with a depression diagnosis, an above average 
amount of clinical touchpoints was linked to a 2.5 increase in the odds of a successful discharge. 
This indicates, that while clinical touchpoints are beneficial for both diagnoses, they may be more 
beneficial for anxiety diagnoses. The current literature also indicates that increased treatment ses-
sions lead to improvements in depression and anxiety symptoms.22

The logistic regressions suggest that a higher baseline GAD-7 and/or PHQ-9 score is negatively 
associated with a positive treatment outcome. In this study, successful treatment can be achieved 
by a four-point decrease in GAD-7 or PHQ-9, so a higher baseline score gives a patient more room 
to improve and thus successfully discharge from treatment. This demonstrates that the effect sizes 
found in the model may be a conservative estimate because of how successful discharge is defined. 
In the literature, there is no clear consensus on the direction of association.23, 24 This lack of con-
sensus may be due to a lack of agreement on how to measure improvement in symptoms or response 
to treatment across the field.

The study’s results show a significant association between early interventions and treatment 
success. The model demonstrated that an above average enrollment time, the odds of successful 
treatment discharge decreased. These findings corroborate existing literature that suggest better 
post-treatment outcomes when early symptomatic improvement occurs.23, 25, 26

Patients who completed more PHQ-9 or GAD-7 surveys are also linked to successful treatment. 
Upon receiving a new care plan, patients complete a survey. So, a flexible treatment plan may help 
patients discharge successfully. A previous study of clinical variables (not in the Collaborative Care 
model) suggested that a higher mean number of antidepressant switches during treatment is not a 
favorable strategy for achieving remission.23

Limitations

The observational nature of this study limits causal interpretations, and the findings pertain only 
to patients in the analyzed dataset. Due to the unavailability of demographic characteristics, the final 
model could not consider these factors, potentially resulting in spurious relationships between suc-
cessful treatment and the independent variables. Additionally, the dearth of demographic knowledge 
made it impractical to find a control group. Further research is required to identify and/or verify 
clinical variables in the Collaborative Care setting that enhance successful treatment discharge.

Implications for Behavioral Health
This study has broad implications for the field. Collaborative Care is rapidly being adopted nation-

ally to help meet the countries behavioral health needs and is gaining traction as states continue to 
adopt the specific codes onto Medicaid fee schedules. This study helps to inform the implementa-
tion and operational considerations for organizations adopting or implementing Collaborative Care. 
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Understanding the value of imminent response to a referral, regardless in person or remote, has huge 
implications for both patient engagement and treatment outcomes.

The study further demonstrates the need to adopt Collaborative Care with fidelity, utilizing the 
PHQ-9 and GAD-7 to consistently monitor symptoms, guide proactive treatment changes, and 
facilitate outcomes. Well-trained care managers who understand the core principles of Collaborative 
Care and use the tools to guide conversations and set goals with patients are not only using the tools 
more frequently but also ensuring better engagement and outcomes for the patients they are treating.

The finding from this study that calls out the difference in improvement in FQHC/RHC sites may 
largely be due to the prevalence of social determinants in these populations, which we know can 
generate higher scores.27 Understanding the complexity and multiple needs of these underserved 
populations and communities will help guide organizations to consider additional supports for 
patients in their Collaborative Care services to optimize outcomes. A potential future direction for 
research would involve further examination of the impact of social determinants on reported scores, 
length of treatment, disengagement rates, and outcomes.

Data Availability The data that support the findings of this study are available from Concert 
Health, but restrictions apply to the availability of these data, due to the sensitive nature of the 
research topic. The data are, however, available from the authors upon reasonable request and with 
the permission of Concert Health.
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