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Abstract

Introduction: The Veterans Health Administration (VHA) supports the nation’s largest Primary 

Care-Mental Health Integration collaborative care model–(PC-MHI)–to increase treatment of mild 

to moderate common mental disorders in primary care and refer more severe-complex cases to 

specialty settings. It is unclear, though, how this treatment assignment works in practice.

Methods: 2,610 patients who sought incident episode VHA treatment for depression between 

December 2018 and June 2020 completed a baseline self-report questionnaire about depression 

severity-complexity. Patients with active suicidality or history of severe mental disorders were 

excluded. Administrative data were used to determine settings and types of treatment over the next 

30 days.

Results: Thirty-four percent (34.2%) of depressed patients received treatment in a primary 

care (PC) setting and 65.8% in a specialty setting (SMH). PC patients had less severe and 

fewer comorbid depressive episodes than those in SMH. Patients with the lowest severity and/or 

complexity were most likely to receive PC antidepressant medication treatment, whereas those 

with the highest severity and/or complexity were most likely to receive combined (i.e., medication 

and psychotherapy) treatment in SMH settings. Although this assignment of patients across 

settings and types of treatment was stronger than found in previous civilian studies, it was less 

pronounced than expected (cross-validated AUC=.50-.68).

Discussion: By expanding access to evidence-based treatments, VHA’s PC-MHI increases 

consistency of treatment assignment with clinical characteristics of depressed patients. Increased 

understanding of reasons for this assignment being less pronounced than expected and 

implications for treatment response will require continued study.

INTRODUCTION

Depressive disorders are more prevalent among US veterans1–3 than civilians.4–6 The 

Veterans Health Administration (VHA) has initiated a system of Primary Care-Mental 

Health Integration (PC-MHI) to address this high prevalence and that of other common 

mental disorders by including psychologists, psychiatrists, nurses, and social workers on 

primary care teams to collaborate in evaluation and treatment.7 PC-MHI is the country’s 

largest implementation of a collaborative care model for treatment of common mental 

disorders and consequently represents a unique opportunity to study implications of team

based treatment. The model has proven effective and efficient in treating mild and moderate 

depression7–11 while referring more severe and refractory cases to specialty care11 based 

on VHA clinical practice guidelines.12 However, setting and type of treatment may differ 

from guidelines because of differences in patient preferences and experiences, differences in 

comfort levels of primary care clinicians in treating depression, and geographic differences 

in access to services. Whether these factors influence treatment decisions regarding 
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setting and type of treatment, in turn, might have implications for treatment quality and 

outcomes.13–20

Previous research in civilian samples comparing patients in primary care (PC) versus 

specialty mental health (SMH) settings has found mixed evidence for differences in 

depression severity and complexity.21–23 We would expect assignment to be more distinct 

in VHA given the existence of PC-MHI and VHA treatment guidelines calling for less 

complex cases to be treated in integrated PC and more complex cases to be referred to 

SMH. However, it is unknown whether this is the case. Also unknown is what other 

factors may affect assignment, including patient factors (e.g., preferences, comorbidities, 

socio-demographics, treatment adherence), provider factors (e.g., preferences, willingness 

to treat, time constraints), and system factors (e.g., referral resources, incentives). Evidence 

suggests that prescriber specialty and place of treatment are important factors in determining 

outcomes.24,25 As a result, understanding the drivers of patient assignment to a given setting 

and treatment can help improve care quality, predict successful treatment, and potentially 

lower healthcare costs. The current report’s goal is to present national data on these issues 

as part of an observational study of baseline predictors of differential treatment assignment 

across VHA settings and treatment types among patients with new diagnoses of depression.

METHODS

Sample

Patients were recruited in weekly samples between December 2018 and June 2020. Eligible 

patients were defined as those identified from VHA electronic medical records (EMRs) as 

making an outpatient visit at either a PC or SMH clinic for treatment of major depression 

in the prior week and either received a prescription for antidepressant medication (ADM) 

or referral to psychotherapy. Patients were recruited regardless whether depression was 

the primary complaint. As we were interested in analyzing patients with a new diagnosis, 

past 365 days’ exclusions included any VHA visit with a diagnosis of major depression 

or any ADM prescription. We also excluded patients with a suicide plan in the last 

two weeks or lifetime severe mental disorders (i.e., any VHA visit with a diagnosis of 

bipolar disorder, psychosis, dementia, intellectual disabilities, autism, Tourette’s disorder, 

stereotyped movement disorders, borderline intellectual functioning, or prescription of either 

antimanic or antipsychotic medication. See Appendix 1 for ICD-9/10-CM codes.) Also 

excluded after completing the baseline survey were patients who did not report in the survey 

that depression wasa primary or secondary visit reason.

Recruitment began with a weekly mailing of a letter to a probability sample of eligible 

patients from VHA records in the conterminous US who had an initial outpatient visit in 

the past week inviting them to participate in a study of depression treatment that would 

require completing a self-report web or phone-based baseline questionnaire averaging 45 

minutes with a $50 incentive and a 3-month self-report follow-up averaging 20 minutes 

with a $25 incentive. Given the substantial proportion of VHA depressed patients treated 

with ADM-only, we under-sampled patients having a record indicating a PC-MHI contact 

with ADM but not psychotherapy. This allowed a larger proportion of patients treated 

with psychotherapy to be included in the sample for purposes of comparing psychotherapy 
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between primary and specialty settings. The recruit letter included an 800 number for 

questions or to opt-out. We then made up to 3 recruitment calls at different times over 

the next week. Cases not reached within the 3 calls were closed out. We focus in the 

current report on baseline results of the 2,610 respondents who passed all study inclusion 

and exclusion criteria. The Institutional Review Board of Syracuse VA Medical Center, 

Syracuse, New York, approved these procedures.

Measures

Administrative variables comparing the analysis sample with the 
population: Information was abstracted from the VHA EMR for patients to whom we 

mailed invitations (n=55,106) about socio-demographics (age, sex, race/ethnicity, marital 

status) and GPS of home address, whether the incident visit was at a community-based 

or hospital-based clinic, if depression was the primary or secondary diagnosis and, if 

secondary, whether the primary diagnosis was another mental disorder or a physical 

disorder; if the patient was seen on the day of initial treatment by a primary care clinician 

(PCP), was prescribed ADM, was referred to psychotherapy, or received a code indicating a 

PC-MHI contact. Prior mental health history was also abstracted from EMR.

Treatment setting and type: Administrative data from the initial visit and following 

30 days were used to distinguish patients whose treatment occurred exclusively in PC 

versus SMH. Patients who began treatment in PC and then moved to SMH were coded 

as SMH. Treatment type was coded as psychotherapy (patients who were referred to 

psychotherapy), ADM (patients who received an antidepressant medication prescription), 

or combined (referral to psychotherapy and an ADM prescription). Patients who only had 

initial visit data were included in the analysis.

Depression and psychiatric comorbidity: Depression symptom severity in the 2 

weeks before seeking treatment was assessed in the baseline survey with the 16-item 

Quick Inventory of Depressive Symptomatology Self-Report Scale (QIDS-SR).26 Total 

scores were transformed into Hamilton Rating Scale for Depression (HRSD) severity 

levels of none, mild, moderate, severe, and very severe using published transformation 

guidelines.27 Additional questions from diverse instruments were used to enrich the 

assessment of depressive features to search for dimensions that might distinguish patients 

across settings and predict treatment response, all using the same 2-week recall period. 

Depression persistence was defined using questions from the CIDI28 to obtain retrospective 

assessments of depression age-of-onset, number of years with depression, and length 

of current depressive episode. Patients were also asked about other presenting mental 

health problems, asked which were primary versus secondary, and were administered brief 

dimensional screening scales for comorbid disorders of special interest: PTSD, Alcohol/

Substance disorder, and Somatic Symptoms Disorder. (See Appendix 2 for an overview.)

Analysis procedures

A comparison of administrative variables between baseline survey respondents and non

respondents in the sample of 55,106 was carried out using logistic regression. The R 

program sbw29 was then used to implement a stable weight balancing procedure30 to 
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adjust for significant differences between respondents and the full sample. The depression 

symptom measures were then subjected to exploratory factor analysis in the weighted 

respondent sample. Factor-based scales were constructed with equal weighting across items 

with standardized partial regression coefficients of at least 0.40 after assigning means to 

item-missing score values. The resulting scales were then standardized in the weighted 

sample to a mean of 0 and variance of 1.0 to facilitate interpretation.

One-way analysis of variance was used to compare patients across settings and types of 

treatment on standardized (mean of 0, variance of 1.0) administrative variables, depression 

symptom scales, and comorbidity measures. Similar to prior studies of depression-related 

outcomes between PC and SMH settings,22,24 the analyses adjusted for age, sex, race and 

ethnicity, marital status, census region, urbanicity, % of population below 1.5 of poverty 

line, history of previously diagnosed mental disorders, number of previously diagnosed 

mental disorders, current depression treatment, and treatment location, setting, and type. 

Estimates were adjusted for the false discovery rate using the Benjamini-Yekutieli method.31 

Ensemble machine learning32 was then used to assess distinctiveness of predictor profiles of 

patients in each setting-type of treatment. This method used a series of different classifiers 

(Appendix 3) to capture nonlinearities and interactions among predictors to obtain the 

best 10-fold externally cross-validated prediction of treatment setting-type. Strength of 

associations was quantified with AUC predicting individual setting-type combinations in 

the total sample.

RESULTS

Comparison of analysis sample with the full original sample

Of the 55,106 patients we attempted to contact, 17,000 were reached by telephone. The 

others either were not reached after 3 calls (n=27,603), their phone numbers no longer 

worked (n=6,828), or they moved without forwarding information (n=3,675). (Appendix 

4) 6,298 patients agreed to participate and 4,164 completed the baseline questionnaire 

(24.4% cooperation rate). We subsequently excluded 1,554 respondents because they had a 

history of bipolar disorder not found in VHA records (n=728), reported current suicidality 

(n=84), said depression was not a primary or secondary presenting problem (n=471), or 

reported no depression severity in the 2 weeks before baseline assessment (n=271). Analysis 

focuses on the remaining 2,610 patients, most of whom were young (54.5% aged 49 years 

or less), male (82.7%), non-Hispanic white (60.8%), married (48.6%), living in the south 

(50.6%), and living in major metro areas (85.9%). About half reported a prior history of 

depression (48.0%). Most had one or more mental comorbidities (69.7%). Most reported 

that depression was their main reason to seek care (58.2%) (Table 1). Most patients were 

referred to psychotherapy (89.3%), while less than one-third were prescribed an ADM 

(31.8%).

Patients who completed the questionnaire were, on average, somewhat older than non

respondents and more likely to be female, Non-Hispanic White, and currently married, 

with reduced odds among the under-represented categories in the range OR=0.58–0.83. 

Although these characteristics were related significantly to participation (χ2
35=401.2, 

p<.001), the multivariate association of predictors with participation was weak (AUC=.59). 
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We nonetheless weighted the sample of survey respondents to adjust for these small 

differences.30

Exploratory factor analysis of depression symptom severity measures

Sixteen percent (16.4%) of patients who completed the questionnaire and were eligible 

had 1 or more missing items (10.9% missing only 1 item, 2.2% 2, 1.5% 3, and 1.7% 4+, 

0.6% overall item missing response rate). Exploratory factor analysis among respondents 

with complete data found 7 factors that, after promax rotation, were labelled depression 

symptom severity (14 items; Cronbach’s α=0.92), positive mental health (19 items; α=0.81), 

anhedonia (5 items; α=0.86), cognitive difficulties (7 items; α=0.20), rumination (5 items; 

α=0.72), dissociation (4 items; α=0.89), and mixed features (6 items; α=0.78). (Appendix 

5) Correlations among factors were between 0.53 (depression symptom severity and low 

positive mental health) and 0.09 (cognitive difficulties and mixed features). (Appendix 6)

Distribution and administrative correlates of treatment setting and type

Thirty-four percent (34.2%) of depressed patients were treated in integrated PC and 65.8% 

in SMH during the initial visit and following 30 days. Patients with PC-MHI encounters 

receiving only ADM made up 32.4% of the weighted PC sample compared to 18.2% of the 

SMH sample. Patients with psychotherapy made up 46.9% of the PC sample and 51.7% of 

SMH. Patients with combined treatment made up the remaining 20.8% of PC and 30.2% of 

SMH samples.

Patients in PC differed only modestly from those in SMH in terms of socio-demographics 

and geographic variables. More consistent, albeit relatively modest, differences were found 

in history of prior mental disorders, which were all less common among PC than SMH 

patients, with PC standardized mean estimates (Est) ranging between −0.05 and −0.18 

(Table 2). PC patients were somewhat less likely than SMH patients to have presented with 

depression secondary to another mental disorder (Est=−0.15) and less likely to receive a 

psychotherapy referral on the first visit (Est=−0.35). PC patients were more likely than SMH 

patients, in comparison, to have presented with depression secondary to a physical disorder 

and to receive an ADM prescription (Est=0.14–0.16). PC patients were more likely than 

SMH patients to have received a PC-MHI encounter during their first visit (Est=0.70).

Administrative variables were also associated with treatment type within and between 

settings. Socio-demographics were generally weak predictors, although the oldest patients 

(ages 60+) were less likely than others to receive combined treatment in both settings 

(Est=−0.13- −0.18). Six out of 11 measures of prior mental disorders were predictors of 

treatment setting-type (F5=3.4–9.9, p=.005-<.001), with increases in SMH and especially 

SMH combined treatment (Est=0.13–0.18) strongest for prior PTSD, substance disorder, 

and 3+ prior diagnoses compared to other treatment types. Presenting problems were 

also predictors, with primary depression more likely to be treated with PC psychotherapy 

(Est=0.27), depression secondary to a physical disorder with PC ADM (Est=0.78), and 

depression secondary to another mental disorder with SMH ADM or combined treatment 

(Est=0.16–0.18).
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Patients seen initially by a PCP were more likely than others to end up in PC ADM 

(Est=0.78) or combined (Est=0.35) treatment, whereas patients receiving ADM on their 

initial visit were more likely than others to end up in ADM treatment either in PC or SMH 

(Est=1.03–0.79). Patients receiving psychotherapy or a psychotherapy referral on their first 

visit were more likely than others to end up in psychotherapy either in PC (Est=0.34) or 

SMH (Est=0.35). Patients with a PC-MHI encounter on their first visit were more likely than 

others to end up in PC psychotherapy (Est=1.25) or PC combined treatment (Est=0.87).

Depression symptom correlates of treatment setting and type

The proportion of cases classified severe or very severe depression on the QIDS-SR/HRSD 

and 6 of the 7 depression symptom factors were all elevated among patients in SMH 

compared to PC (F1=7.7–19.1, p=.006-<.001), but with relatively modest standardized 

associations (Est=0.04–0.05) (Table 3) Treatment types within and between settings show 

two noticeable associations: very severe cases more likely to receive SMH combined 

treatment (Est=0.17) and less likely to receive ADM treatment in PC (Est=−0.14); patients 

with anhedonia, were less likely to receive PC psychotherapy (Est=−0.12), and more likely 

to receive SMH combined treatment (Est=0.14).

Comorbidity correlates of treatment setting and type

The results for self-reported comorbidity showed differences between settings on 5 of 10 

measures (F1=7.5–30.7, p=.006-<.001), mostly due to modestly higher comorbidities among 

SMH than PC patients (Est=0.04–0.08) and associations for setting-type combinations. 

(Table 4) Comorbidity was elevated for 3 measures among patients in SMH combined 

treatment (Est=0.14–0.15; PTSD, other anxiety, and substance disorders) and for 1 measure 

among patients in SMH ADM treatment (Est=0.17, other anxiety). Comorbidity was 

reduced, in comparison, for PTSD among patients in PC ADM treatment (Est=−0.25) 

and for anxiety disorder among patients in PC psychotherapy (Est=−0.13). Comorbidity 

prevalence estimates were much higher when based on EMR data than on self-reported data. 

Despite the higher prevalence, comorbidity patterns were similar between PC and SMH 

patients, with only 5 of 10 comorbidity measures showing significant differences (F1=9.2.1–

32.0, p=.002-<.001). Comorbid PTSD was high among SMH patients on ADM (Est=0.15) 

or combined treatment (Est=0.18) and reduced among PC patients with psychotherapy 

(Est=−0.16) or ADM (Est=−0.12). Comorbid substance use disorder patients were more 

likely to receive combined treatment in SMH (Est=0.21) than in a PC setting (Est=−0.19).

Joint predictive associations

As many of statistically significant associations in Tables 2–4 were relatively modest 

in substantive terms, we estimated a series of ensemble machine learning models to 

quantify the joint predictive associations of all baseline variables with treatment setting-type. 

(Appendix 7) Cross-validated AUC for integrated PC versus SMH was .64, for specific types 

of PC treatment in the range .53-.68, and for specific types of SMH treatment in the range 

.50-.60. The highest AUC (.68) was for PC ADM, the treatment type consistently associated 

with the lowest depression severity-complexity.
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DISCUSSION

This analysis is among the first national studies of depression among VHA patients 

that linked administrative data with patient-reported symptoms. Three important findings 

emerged. First, depressed veterans seen in integrated PC have less severe and comorbid 

episodes on average than those seen in SMH. This finding contrasts with studies in 

other healthcare systems, which found mixed evidence for whether depression severity 

and psychiatric comorbidity were higher among SMH than PC patients.21–23,33,34 Second, 

within-setting analyses showed that these broad patterns are due largely to patients with 

the lowest severity-complexity receiving PC ADM treatment and those with the highest 

severity-complexity receiving SMH combined treatment. These differences are broadly 

consistent with the goals of PC-MHI. However, third, patients with these setting-type 

treatment combinations were more similar than different with respect to the predictors 

examined, as indicated by the fact that sophisticated ensemble machine learning models 

using all predictors considered along with their interactions to optimize discrimination 

of patients across settings and treatment types yielded cross-validated AUCs of .50-.68. 

Clinically significant AUCs are typically considered to be at least .7035

The premise that depression severity is the primary driver explaining treatment decisions 

is challenged by the weak association of severity with treatment assignment in our data. 

Other factors, unmeasured or unexplored in this analysis, likely played an important role 

in treatment decisions. These might include patient factors (e.g., care preferences and 

barriers), provider factors (e.g., preferences, time constraints) and system factors (e.g., 

availability of referral resources, incentives). We do not consider the weak association with 

severity evidence for suboptimal performance of the PC-MHI system, but a consequence of 

treatment providers attempting to adapt VHA recommendations12 to differing patient needs, 

preferences, and resource constraints. In comparing PC to SMH patients, we expected to 

see more severe and complex MDE cases receiving SMH combined treatment. However, 

with no external benchmark against which to compare these results, we consider the 

weak statistically significant associations found between severity-complexity and treatment 

type useful information for generating hypotheses in subsequent analyses to explore other 

determinants.

One reason for weaker than expected associations may be incomplete PC-MHI 

implementation.36–38 Structural barriers to implementation have been identified and 

initiatives have been launched to address these barriers,39,40 but this remains a work in 

progress throughout healthcare systems including VHA. It is likely that variation in PC

MHI implementation across sites dilutes the ability of high-functioning collaborative care 

to optimally tailor the aforementioned factors in ways that are efficient and acceptable 

to patients. However, in this study we found it challenging to extract reliable indicators 

of evidence-based PC-MHI implementation from VHA records to examine measures of 

collaborative care and their relationships with treatment selection. Future studies should 

evaluate the extent to which patient, provider and system factors mediate or moderate the 

relationship between severity-complexity and treatment setting-type.
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It is also important to recognize that some mismatch between severity-complexity 

and treatment setting-type is inevitable even given VHA initiatives to guide treatment 

assignment given that both PC and PC-MHI function as a safety-net for patients who refuse 

specialty treatment due to stigma or other concerns or are unable to access specialty care due 

to barriers. This means that the practical alternative to a severe-complex depressed patient 

getting PC monotherapy, with or without the collaborative assistance of PC-MHI, may be 

getting no treatment at all rather than getting SMH combined treatment. Both patients and 

providers can have strong preferences on treatment settings. Additionally, patients can have 

strong feelings about medication or psychotherapy that lead them to demand or refuse 

treatment types.19,41,42

Controlled studies show that depression treatment engagement is higher and treatment 

response better when treatments match patient preferences.15,43,44 It is unclear how to 

weigh this fact in attempting to optimize treatment selection, although it is noteworthy that 

evidence suggests positive effects of patient preference on outcomes might be limited to 

situations in which patients had previous successful depression treatment.45 Questions about 

preferences and past treatment experience were included in our survey, allowing us in future 

analyses to investigate effects on what appear to be mismatches between severity-complexity 

and treatment setting-type and subsequently investigate effects of these different factors on 

treatment response.

These results need to be interpreted within the context of several limitations. First, the 

low survey response rate could have introduced sample bias despite small discrepancies on 

administrative variables between the sample and population. Second, the weight introduced 

because we under-sampled patients with ADM-only introduced differential sampling that 

affected statistical power even those it removed bias introduced by the sampling strategy. 

Third, the generalizability of our results is reduced by our exclusion of patients whose 

depression was not a presenting problem and those who received watchful waiting or 

active surveillance but did not either receive an ADM prescription or a psychotherapy 

referral. Fourth, the actual effect of PC-MHI is doubtlessly stronger than the attenuated 

estimate found here because of variation in PC-MHI implementation and the fact that use 

of the PC-MHI encounter code is not a guarantee that collaborative care existed in the 

treatment provided. Similar to coding inaccuracies of diagnostic data within VHA,46 coding 

of PC-MHI has been identified as a potential source of error in other studies9,10. Fifth, 

baseline assessments were made between 4 and 7 days after the initial visit. To the extent 

that symptoms diminished within 4–7 days of a first visit and there is mood-congruent 

recall bias, the proportion of patients reporting severe depression might be lower than if 

assessment had occurred on the day of first visit. Sixth, we did not investigate influences 

of treatment history or patient preferences in determining setting or type of treatment. 

Given that interventions that incorporate patient preferences are associated with positive 

outcomes,13,15,20 further examination of these factors is warranted.

CONCLUSIONS

Within the context of these limitations, we found statistically significant associations of 

depression severity-complexity with treatment setting-type similar to those found for other 
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collaborative care applications in civilian samples. With increasing adoption of collaborative 

care principles (i.e., shifting mental health services for less severe cases to primary 

care, with shared treatment responsibilities) in the VHA7,47 and other health systems,48 

continuous monitoring of the distribution of patients in primary and specialty settings as 

well as delivery of treatments consistent with the collaborative care model will aid in 

continuous improvement of programs that attend to specific mental health needs of the 

patient population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1.

Distributions and Associations of Administrative Variables with Survey Completion (n=55,106)
†

Prevalence Univariate Multivariate

% (SE) OR (95% CI) OR (95% CI)

Age

 18–34 27.61 (0.19) 0.76* (0.69–0.83) 0.75* (0.68–0.82)

 35–49 26.91 (0.19) 0.95 (0.87–1.03) 0.94 (0.86–1.03)

 50–59 17.06 (0.16) 1.15* (1.05–1.26) 1.17* (1.07–1.29)

 60+ 28.42 (0.19) 1.00 Ref 1.00 Ref

 χ2
3 72.65* 76.83*

Sex

 Male 82.67 (0.16) 0.77* (0.72–0.84) 0.69* (0.63–0.75)

Race/ethnicity

 Non-Hispanic white 60.84 (0.21) 1.00 Ref 1.00 Ref

 Non-Hispanic black 25.12 (0.18) 0.66* (0.61–0.71) 0.66* (0.60–0.72)

 Hispanic 10.30 (0.13) 0.63* (0.56–0.72) 0.67* (0.59–0.76)

 Other 3.74 (0.08) 0.58* (0.47–0.71) 0.59* (0.48–0.72)

 χ 23 154.23* 128.88*

Marital status

 Currently married 48.60 (0.21) 1.00 Ref 1.00 Ref

 Divorced 21.87 (0.18) 0.83* (0.77–0.91) 0.82* (0.75–0.89)

 Separated 4.70 (0.09) 0.90 (0.77–1.05) 0.99 (0.84–1.15)

 Widowed 2.14 (0.06) 0.76* (0.60–0.97) 0.69* (0.54–0.89)

 Never married 22.69 (0.18) 0.78* (0.72–0.85) 0.90* (0.82–0.98)

 χ 24 42.34* 28.52*

Census region

 Northeast 10.77 (0.13) 1.02 (0.91–1.15) 0.98 (0.86–1.10)

 Midwest 17.67 (0.16) 1.10 (0.99–1.21) 1.01 (0.91–1.13)

 South 50.64 (0.21) 0.98 (0.90–1.07) 0.97 (0.89–1.06)

 West 20.92 (0.17) 1.00 Ref 1.00 Ref

 χ 23 6.65 1.11

Urbanicity

 Major metro 85.87 (0.15) 1.00 Ref 1.00 Ref

 Urban 12.73 (0.14) 1.19* (1.09–1.31) 1.10 (1.00–1.21)

 Rural 1.40 (0.05) 1.21 (0.94–1.56) 1.10 (0.85–1.42)

 χ 22 15.83* 3.73

% of population below 1.5 of poverty line

 1st quartile (low % with low income) 25.00 (0.18) 1.00 Ref 1.00 Ref

 2nd quartile 25.00 (0.18) 1.10 (1.00–1.20) 1.02 (0.93–1.12)
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Prevalence Univariate Multivariate

% (SE) OR (95% CI) OR (95% CI)

 3rd quartile 25.00 (0.18) 1.15* (1.05–1.26) 1.06 (0.96–1.16)

 4th quartile (high % with low income) 25.00 (0.18) 1.19* (1.08–1.30) 1.10 (1.00–1.21)

 χ 23 14.97* 4.15

History of previously diagnosed mental disorders

 Depression 47.99 (0.21) 0.86* (0.81–0.92) 0.89 (0.79–1.01)

 Anxiety 28.27 (0.19) 0.92* (0.86–0.99) 1.00 (0.83–1.21)

 PTSD 24.28 (0.18) 0.83* (0.77–0.90) 0.87 (0.71–1.06)

 Adjustment disorder 16.10 (0.16) 0.98 (0.89–1.07) 1.11 (0.90–1.37)

 Other reactions to stress 6.40 (0.10) 0.98 (0.86–1.12) 1.25 (0.77–2.05)

 Substance 17.62 (0.16) 0.77* (0.70–0.84) 0.89 (0.70–1.14)

 Other disorders 18.84 (0.17) 1.03 (0.95–1.12) 1.08 (0.87–1.33)

Number of previously diagnosed mental disorders

 0 30.29 (0.20) 1.00 Ref 1.00 Ref

 1 22.00 (0.18) 0.94 (0.86–1.03) -- --

 2 21.34 (0.17) 0.85* (0.77–0.93) 0.85* (0.78–0.94)

 3+ 26.38 (0.19) 0.82* (0.76–0.90) 0.85* (0.78–0.93)

 χ 23 25.46*

Current depression treatment

 Primary 58.16 (0.21) 0.89* (0.82–0.96) 0.86 (0.80–0.93)

 Secondary with primary physical 16.96 (0.16) 1.11* (1.01–1.22) 1.02 (0.91–1.14)

 Secondary with primary other mental 24.88 (0.18) 1.00 Ref 1.00 Ref

 χ 22 30.07* 19.69*

Treatment location, setting, and type

 Seen in community-based clinic 57.15 (0.21) 1.18* (1.10–1.26) 1.15* (1.07–1.23)

 Seen by primary care clinician 39.64 (0.21) 1.09* (1.11–1.16) 1.02 (0.94–1.11)

 Received psychotherapy
‡

89.29 (0.13) 0.92 (0.83–1.01) 1.10 (0.97–1.25)

 Received medication 31.81 (0.20) 1.05 (0.98–1.13) 1.04 (0.96–1.14)

 Received PC-MHI treatment 35.95 (0.20) 0.96 (0.89–1.02) 0.99 (0.92–1.07)

Abbreviations. SE, standard error; OR, odds ratio; CI, confidence interval; PTSD, post-traumatic stress disorder; PC-MHI, primary care-mental 
health integration.

*
Significant at the .05 level, two-sided test.

†
Weighted to represent treatment distribution in population.

‡
Either saw a mental health specialist or referred to mental health treatment.
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