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The Effects of Quality Improvement for
Depression in Primary Care at Nine
Years: Results from a Randomized,
Controlled Group-Level Trial
Kenneth B. Wells, Lingqi Tang, Jeanne Miranda, Bernadette
Benjamin, Naihua Duan, and Cathy D. Sherbourne

Objective. To examine 9-year outcomes of implementation of short-term quality
improvement (QI) programs for depression in primary care.
Data Sources. Depressed primary care patients from six U.S. health care organiza-
tions.
Study Design. Group-level, randomized controlled trial.
Data Collection. Patients were randomly assigned to short-term QI programs sup-
porting education and resources for medication management (QI-Meds) or access to
evidence-based psychotherapy (QI-Therapy); and usual care (UC). Of 1,088 eligible
patients, 805 (74 percent) completed 9-year follow-up; results were extrapolated
to 1,269 initially enrolled and living. Outcomes were psychological well-being
(Mental Health Inventory, five-item version [MHI5]), unmet need, services use, and
intermediate outcomes.
Principal Findings. At 9 years, there were no overall intervention status effects on
MHI5 or unmet need (largest F (2,41) 5 2.34, p 5 .11), but relative to UC, QI-Meds
worsened MHI5, reduced effectiveness of coping and among whites lowered tangible
social support (smallest t(42) 5 2.02, p 5 .05). The interventions reduced outpatient
visits and increased perceived barriers to care among whites, but reduced attitudinal
barriers due to racial discrimination and other factors among minorities (smallest
F (2,41) 5 3.89, p 5 .03).
Conclusions. Main intervention effects were over but the results suggest some unin-
tended negative consequences at 9 years particularly for the medication-resource in-
tervention and shifts to greater perceived barriers among whites yet reduced attitudinal
barriers among minorities.
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Quality improvement (QI) programs for depression in primary care reduce
symptoms and improve functioning among depressed partients (Katon et al.
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1995, 1996, 2001, 2004; Katon, Von Korff, and Lin 1999; Hunkeler et al. 2000;
Rost et al. 2001, 2002; Sherbourne et al. 2001; Simon, Katon et al. 2001;
Simon, Von Korff et al. 2001; Unutzer et al. 2001, 2002; Schoenbaum et al.
2002; Araya et al. 2003; Gilbody et al. 2003; Hedrick et al. 2003; Miranda
et al. 2003b; Bruce et al. 2004; Ciechanowski et al. 2004; Dietrich et al. 2004;
Neumeyer-Gromen et al. 2004; Asarnow et al. 2005; Katzelnick et al. 2005).
Programs based on a collaborative care model can improve patient quality of
care and symptom outcomes as well as employment for 2 years or more
(Neumeyer-Gromen et al. 2004; Katon and Unutzer 2006), with similar find-
ings for employer-sponsored programs (Wang et al. 2007). Programs sup-
porting more sustained implementation find improved outcomes over that full
implementation period (Rost et al. 2002; Hunkeler et al. 2006).

The Partners-in-Care (PIC) study reported individual health outcome
benefits at 5-year follow-up after implementation of 6–12 months QI inter-
ventions, relative to usual care (UC) (Wells et al. 2004). PIC evaluated two
interventions, one that provided resources for antidepressant medication
management for 6–12 months (QI-meds) and one that provided resources for
use of Cognitive Behavioral Therapy (CBT) (QI-therapy) for 6 months at the
client level. During the first year of follow-up and at 5 years, underserved
minority groups benefited more than did whites in clinical outcomes and
outcome disparities relative to UC were reduced, especially for QI-therapy
relative to UC (Wells et al. 2004). Other studies have found intervention
effects of QI or treatments for depression among underserved minorities
(Miranda et al. 2003b; Arean et al. 2005).

We previously proposed potential mechanisms underlying long-term
outcome effects of short-term QI programs for depression (Wells et al. 2004),
including: (1) improved depression outcomes reduce the risk for subsequent
episodes; (2) improved provider knowledge or skills could improve long-term
management; (3) client learning could improve help seeking and treatment
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decisions over time; (4) client learning of coping skills such as avoidance of
circumstances leading to stressful life events could reduce recurrence of de-
pression; (5) structural changes in participating practices could facilitate access
to treatments in the long run. We doubt that practice or provider changes
could account for long-term client outcomes because many patients changed
providers or practices by 2 years of follow-up (Orlando and Meredith 2002).
Our anecdotal experience suggested that most practices discontinued inter-
vention activities shortly after study completion. Unmet need for depression
treatment was reduced by the interventions for minorities at 5 years, suggest-
ing improved helpseeking when sick could be a factor (Wells et al. 2004). In a
structural analysis of effects of the psychotherapy intervention over 9 years of
follow-up, we found additional support for the first and fourth-listed mech-
anisms above. Specifically, we found that this intervention improved depres-
sion outcomes at 1 year and reduced the occurrence of stressful life events at
5 years, and both of these effects lead to improved depression outcomes at
9 years. This provides evidence of indirect long-term intervention benefits
(Sherbourne et al. 2008).

These findings increased our interest in looking comprehensively at
direct intervention effects at 9-year follow-up. Long-term patient learning
effects might be expected for PIC interventions because they did not route
patients to treatments but supported treatment according to patient prefer-
ences but based on evidence, and adjusted treatment decisions over time
based on client progress (Wells et al. 2007, 2004; Sherbourne et al. 2008).

In the present study, we provide the first comprehensive snapshot of
long-term outcomes of the short-term PIC QI interventions relative to UC, at
9-year client follow-up. There have been few studies of such long-term effects
of either depression QI interventions or treatments. Initially, on seeking
funding for this effort, we hypothesized that the interventions would continue
to improve mental health status, especially the psychotherapy resource inter-
vention for underserved minorities. However, we thought that either process
of care outcomes or intermediate outcomes such as perceived barriers to care
might reflect a mix of the beneficial effects of intervention exposure (Neu-
meyer-Gromen et al. 2004; Katon and Unutzer 2006), and potential negative
consequences of losing facilitated access to treatments found to be helpful,
over time as patients changed practices. We also thought that the balance of
such effects might differ for whites and underserved minorities because of
different levels of care and experiences with health care for depression both
before and over the course of the study. For example, we were concerned
that subjects encouraged to enter treatment under the interventions might
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experience long-term difficulty with insurance coverage based on prior-
condition exclusion criteria when changing jobs. There are few empirical
precedents for such hypotheses in this context so we considered our analyses
exploratory. Our concerns about a mixture of consequences of exposure
to and termination of interventions lead us to examine several intermediate
outcomes such as perceived barriers to care, in addition to the main mental
health and unmet need outcomes. The clear indication in prior follow-ups that
minorities particularly benefited from the interventions also lead us to exam-
ine intervention effects overall and for whites compared with underserved
minority groups (African Americans and Latinos combined).

METHODS

Experimental Design and Implementation

We examine 9-year follow-up from PIC, a group-level, randomized-
controlled trial of practice-initiated QI programs for depression (Wells et al.
2000; Schoenbaum et al. 2001; Sherbourne et al. 2001; Unützer et al. 2001;
Miranda et al. 2003b). Six nonacademic-managed care organizations partici-
pated, with 46 of 48 eligible primary care practices (clinics) and 181 of 183
primary care clinicians. Within organizations, practices were matched into
blocks of three clusters based on factors expected to affect outcomes (specialty
mix, patient socioeconomic and demographic factors, and having mental health
specialists nearby). Within blocks, practices were randomized to enhance UC
(mailing of written practice guidelines to medical directors), or to one of two
interventions, which we refer to as QI-meds and QI-therapy (defined below).

Study staff screened 27,332 consecutive patients in these practices over a
5–7-month period for each practice, between June 1996 and March 1997.
Patients were eligible if they intended to use the practice for the next 12 months
and screened positive for current depressive symptoms plus probable depres-
sive disorder in the last year, using a screener developed from stem items of the
World Health Organization’s 12-month Composite International Diagnostic
Interview (CIDI) (World Health Organization 1995). Patients were ineligible
if they were younger than 18 years, not fluent in English or Spanish, or lacked
insurance coverage for the local therapists participating in the interventions.
The 9-year follow-up was approved by the Institutional Review Boards of
RAND and UCLA.

Of those completing the screener, 3,918 were eligible, 2,417 were avail-
able to confirm insurance eligibility, and 241 were ineligible. Of those reading
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informed consent, 1,356 (70 percent) enrolled, including 443 in UC, 424 in
QI-meds, and 489 in QI-therapy (Figure 1).

Interventions

The QI interventions are described elsewhere (Wells 1999). All QI materials
are available at http://www.rand.org/organization/health/pic.products/order.
html. Before implementation, the study provided a payment of up to half the
estimated practice participation costs ($35,000–70,000). The interventions

3,918 Potentially Eligible Pending
Insurance Screening 

2,417 Available in Clinic for Insurance 
Eligibility 

43 Clinics Randomized†

1,356 Patients Enrolled

16 Clinics Randomized 
to Usual Care 

443 Enrolled Patients 

 12 Clinics Randomized  
to QI-Meds 

424 Enrolled Patients 

15 Clinics Randomized  
to QI-Therapy 

489 Enrolled Patients 

Completed mail or  
telephone surveys 

419 at baseline 
388 at 24 months 
312 at 57 months 
254 at 9 years 

Completed mail or  
telephone surveys 

404 at baseline 
374 at 24 months 
322 at 57 months 
267 at 9 years 

Completed mail or  
telephone surveys 

463 at baseline 
410 at 24 months 
357 at 57 months 
284 at 9 years 

27,332 Patients Screened 

Figure 1: PIC Patient Screening, Enrollment, and 9-Year Follow-upn

nQI-meds indicates quality improvement plus medication management;
QI-therapy, quality improvement plus psychotherapy.
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provided practices with training and resources to initiate and monitor QI
programs and adapt them to local practice goals and resources. Patients and
clinicians retained choice of treatment and use of QI materials. The study
provided training and offered limited support for implementation.

For both interventions, local practice teams were trained in a 2-day
workshop to educate primary care clinicians through lectures, academic de-
tailing, or audit and feedback, and to supervise intervention staff and conduct
team oversight based on practice guidelines (Depression Guidelines Panel
1993a, b). Practice nurses were trained to help in patient assessment, educa-
tion, and activation for treatment. Practice teams were given patient education
pamphlets, videotapes, and tracking forms, and clinician manuals, lecture
slides, and pocket reminder cards to distribute. The materials described
guideline-concordant care for depression, encouraged attention to patient
preferences, and advised adjusting treatment to patient characteristics and
course of illness over time.

In the QI-meds program, nurse specialists were trained to support
medication adherence through monthly visits or telephone contacts for 6 or
12 months, randomized at the patient level. In QI-therapy, practice therapists
were trained to provide individual and group CBT (Muñoz, Aguilar-Gaxiola,
and Guzmán 2000; Muñoz and Miranda 2000). This therapy was available at
the primary care copay (about $5–10) for 6 months. All patients could have
other therapy at usual copay. Supervision was provided by local experts assisted
by study experts. In all conditions, patients could have medications, therapy,
both, or neither. Practices were given permission to modify the implementation
plan. Intervention patients and clinicians were free to use or not the intervention
resources. After the active intervention phase, implementation support by the
study was terminated but practices retained their training manuals and extra
resources of patients and clinicians. Based on informal telephone follow-up with
site leaders, few practices continued implementation after the study.

Data Collection

Patients were asked to complete a screener at their physician visit, a telephone-
administered CIDI for diagnosing depression, and questionnaire on economic
status, and a mailed survey at baseline. We report data from mailed surveys at
12 and 24 months, a follow-up telephone survey at 57 months (limited to
subjects who completed the 24-month survey), and a 9-year follow-up tele-
phone survey, conducted March–December 2005. Completion rates relative
to all initial enrollees (1,356) are 88 percent for the baseline survey (N 5 1,187),
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83 percent for the 12-month survey (N 5 1,126), 86 percent for the 24-month
survey (N 5 1,159), 73 percent for the 57-month survey (N 5 991), and 59
percent for the 9-year survey (N 5 805), representing 63 percent of the 1,269
initial enrollees still alive at 9 years. We took this sample (1,269) as the main
analysis sample. We examined predictors of nonresponse to the 9-year survey
using logistic regressions conducted separately by intervention condition.
Under UC, males, younger individuals, and minorities were significantly less
likely to complete a survey (w2(1) ranges from 4.15 to 14.89, each po.05).
Under QI-Meds, Latinos and African Americans, compared with non-
Hispanic whites were less likely to respond (w2(1) from 3.77 to 7.73, each
p 5o.05). Under QI-Therapy, males and those with less education were less
likely to respond (w2(1) from 4.79 to 8.46, each po.05). These predictors are
included as covariates in analyses.

Measures

Intervention Status. We used indicators for each intervention (QI-meds and
QI-therapy) versus UC.

Primary Outcomes. We selected the Mental Health Inventory, five-item version
(MHI5) as the primary health outcome (Ware and Sherbourne 1992). It includes
five items that assess symptoms of depression and anxiety, loss of behavioral
or emotional control, and psychological well-being in the prior month.

Unmet Need for Depression Treatment. Over long-term follow-up, patients’
needs for care may change. We developed an indicator of unmet need for
depression treatment, that contrasts persons who have probable depressive
disorder but are not receiving treatment for depression, versus others (Wells
et al. 2000). The indicator of probable depressive disorder is based on a repeat
of the screener measure for the prior 6 months, removing the dysthymia
items. The indicator of treatment for this variable was having four or more
specialty visits or use of an antidepressant medication for 2 months or more
in the prior 6 months. This measure is an indicator of overall appropriateness
of care given outcome status at follow-up.

Use of Services and Treatments. We assessed the presence or absence in the
prior 6 months of any use of general medical outpatient visit, any use of
mental health specialists. We assessed whether or not respondents used any
antidepressant medication (and separately, any use for 2 months or more) in
the prior 6 months.
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Intermediate Outcomes. We selected as intermediate outcomes several measures
that reflected potential explanatory pathways for long-term outcomes (Wells
et al. 2004). We included a single-item measure of perceived effectiveness of
attempts to cope with the most stressful event in the last year (a higher score is
less-effective coping); we thought that difficulties coping could both be a
consequence of depression and represent a risk factor for subsequent
depression. We included items assessing whether respondents had delays or
difficulties in obtaining care for a mental health problem in the last year due to
16 specific barriers, including: worrying about cost; the provider would not
accept insurance; the health plan would not pay for treatment; the respondent
could not find where to go; could not get an appointment; could not get to the
provider’s office, or it takes too long to get to the office; the respondent could
not get through on the phone; did not think it would help; was embarrassed to
discuss the problem or were afraid of what others would think; would lose pay
from work; that the respondent needed someone to take care of their children;
no one spoke the respondent’s language at the clinic; the respondent felt
discriminated against because of their race or cultural background; or the
respondent felt they could get over their problems on their own. We developed
an indicator of having any barrier. We conducted exploratory analyses of
single items. We included a three-item measure of tangible social support, to
reflect resources to support help seeking.

Covariates. From the patient screener, we measured self-reported age, sex,
education (less than high school, completed high school, some college,
completed college or more), race/ethnicity (white, nonwhite), physical and
mental health composites from the SF-12 (Ware, Kosinski, and Keller 1995) and
a count of having 0, 1, 2, or more than 2 chronic medical conditions out of 19.
We used data from the screener and baseline CIDI to categorize patients as
having 30-day symptoms plus having a depressive disorder sometime during
the past year versus symptoms plus no 1-year disorder. Using items modeled
after the Health and Retirement Survey, we developed a baseline household
wealth variable, summing the net value of home and other assets. We used
indicators for each randomization practice cluster. We conducted sensitivity
analyses including when available a baseline measure of the dependent variable
as an additional covariate, with no change in conclusions or substantive results.

Data Analysis

We conducted patient-level, intent-to-treat analyses of end status at 9 years.
For each dependent variable, we estimated a multiple regression model with
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QI-meds and QI-therapy, relative to UC, as the independent variables, with
the covariates above. For dichotomous measures, we estimated logistic re-
gression models. For continuous measures, we conducted linear regression on
untransformed scores. In separate analyses, we interacted each intervention
indicator with ethnicity (African American/Hispanics versus non-Hispanic
whites), excluding persons with ethnicity other than white, African American,
or Hispanic (n 5 81).

Significance of comparisons by intervention status and tests of interac-
tions were based on regression coefficients. We followed a two-level strategy
to consider significance of findings. Level 1 (planned) is used to designate
statistical significance of 0.05 or stronger for either (1) the overall test of the
difference among the three intervention arms for the sample as a whole; (2) the
overall test within a specific ethnic group; or (3) the overall interaction
of intervention status with ethnicity. Level 2 (exploratory) is used when a
pairwise comparison of two intervention arms (such as QI-meds versus UC) is
significant at 0.05 or stronger but the overall main intervention test is not
significant. To guard against multiple statistical comparisons, we focus our
conclusions on Level 1 findings and report actual p-values.

We used weighting by baseline predictors of enrollment to reflect the
characteristics of the eligible screener sample with probable depression. We
adjusted for clustering of patients within providers and clinics using a mod-
ification of the usual sandwich variance estimator, the bias-reduced linear-
ization method (BRL) developed by McCaffrey and Bell (2006). The degrees
of freedom for t-tests and F-tests were based on the number of clusters. We
illustrate average results for an intervention group adjusted for all covariates
using standardized predictions generated from the fitted regression model: We
used the regression parameters and each individual’s actual values for all
covariates other than intervention status to calculate the predicted outcome
assuming the patient had been assigned to UC or to either intervention, re-
spectively, and calculated the mean prediction under each scenario (Graubard
and Korn 1999).

Attrition. In prior PIC analyses, we weighted the data for baseline predictors
of attrition at each wave, and imputed item nonresponse using multiple
imputation of five data sets (Little 1988; Bell 1999). But at 9-year follow-up,
baseline variables are not necessarily good predictors, so we used the
approximate Bayesian bootstrap method for unit nonresponse (Lavori,
Dawson, and Shera 1995; Tang et al. 2005) to deal with wave nonresponse at
year 9. We imputed five data sets for each of the five item-level imputed data
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sets, for a total of 25 imputed data sets. For this two-stage nested multiple
imputation, we used an extension of Rubin’s conventional multiple
imputation inference. The point estimates were averaged across the 25 data
sets. The standard errors involve three components of variability: the
estimated complete data variance, the between-nest variance, and the within-
nest variance (Schafer 1997; Shen 2000). F-statistics are adjusted by the design
effect resulting from two-stage imputation. The imputations were conducted
across waves for all participants in the main analyses (N 5 1,269 for the whole
sample; N 5 1,188 for the sample of whites and African Americans/Latinos).
Unless otherwise specified, the imputed analytic N is 1,269 but the sample
responding at 9 years is 805. Further details of the multiple imputation
procedure can be found in Tang et al. (2007). We conducted sensitivity
analyses using unweighted raw data without unit imputation (but including
item imputation on covariates and ethnicity to permit consistent sample sizes)
on the 805 completing the 9-year survey, with the same main intervention
conclusions; a few secondary findings have less significance in unweighted
analyses.

Table 1 shows baseline characteristics by intervention status for the
1,269 participants, weighted for differential probability of enrollment. The
two significant differences are in percent female (F (2,41) 5 4.79, p 5 .01;
relatively more females in QI-therapy) and in the percent with depressive
disorder rather than subthreshold depressive symptoms (F (2,41) 5 4.68,
p 5 .01, relatively more with disorder in QI-therapy). These variables are
included as covariates in analyses.

RESULTS

Primary Outcomes (MHI5, Unmet Need for Treatment, Table 2)

Neither of the main overall intervention effects was statistically significant
(largest F (2,41) 5 2.34, p 5 .11). The effect of QI-Meds relative to UC on
MHI5 was negative at p 5 .05. The overall interactions (minority versus
white � intervention status) were not significant (largest F (2,41) 5 1.79,
p 5 .18).

Services Use (Table 3)

No statistically significant overall intervention effects were found on services
use measures for the whole sample (largest F (2,41) 5 2.05, p 5 .14, results not
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shown). Among whites, there was a Level 1 significant intervention effect on
use of any outpatient medical visit (F (2,41) 5 3.27, p 5 .05); both QI-meds and
QI-therapy reduced the likelihood of such a visit by about 6–7 percentage
points relative to UC (lowest t (42) 5 2.21, p 5 .03). The intervention effect
was not statistically significant among minorities (F (2,41) 5 .42, p 5 .66).

Table 1: Baseline Characteristics of Analytic Sample: Initially Enrolled
Participants Alive at 9-Year Follow-up (N 5 1,269)n

Characteristic UC (N 5 421)

QI-Meds
Group

(N 5 397)

QI-Therapy
Group

(N 5 451)

Difference across
Groupsw

F df1, df2 p

Age, mean (SD), y 41.27 (13.41) 42.33 (13.65) 42.63 (14.53) 0.30 2, 41 .74
Female (%) 69.51 67.95 78.70 4.79 2, 41 .01
Married (%) 53.43 55.06 55.59 0.12 2, 41 .89
Employed (%) 67.99 66.04 68.41 0.07 2, 41 .93
Education (%) 0.94 6, 37 .48
o12 years 18.95 16.55 17.08
High school graduate 33.65 29.10 26.85
Some college 31.88 30.88 33.55
College 15.52 23.47 22.52

Ethnicity (%) 0.32 6, 37 .92
White 55.01 59.88 52.64
Latino 31.08 27.36 34.18
African American 8.65 6.00 6.49
Other 5.26 6.76 6.69

Depressive disorder (%) 49.89 57.49 62.14 4.68 2, 41 .01
Anxiety disorder (%) 42.58 45.81 44.07 0.46 2, 41 .63
PCS-12 score,

mean (SD)
44.75 (11.58) 46.00 (11.32) 46.36 (11.02) 0.95 2, 41 .40

MCS-12 score,
mean (SD)

36.39 (10.98) 35.65 (10.57) 34.83 (10.47) 1.41 2, 41 .26

Chronic disease
count (%)

0.18 6, 37 .98

None 21.76 23.97 24.88
One 25.14 25.47 24.98
Two 19.89 20.08 20.19
Three or more 33.21 30.48 29.95

nSample of 1,269 who were enrolled to PIC study and still living at 9-year follow-up.
wThe statistics were based on F-tests comparing differences across three intervention arms; the
denominator degrees of freedom was adjusted for clustering; weights were used to adjust differ-
ential probability of enrollment (‘‘Methods’’). Data are presented as weighted percentage unless
otherwise indicated.

QI-Meds, quality improvement programs supporting education and resources for medication
management; QI-Therapy, quality improvement programs supporting evidence-based psycho-
therapy; UC, usual care.
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The overall intervention effect on use of specialty visits was not statis-
tically significant (F(2.41) 5 .05, p 5 .95). Among whites, there was a Level 1
significant intervention effect on use of any antidepressant medication
(F (2,41) 5 3.29, p 5 .05) with the highest likelihood for QI-meds and the
lowest for QI-therapy. None of the interaction effects for these variables
were statistically significant (largest F(2,41) 5 1.72, p 5 .19).

Intermediate Outcomes (Tables 2 and 3)

Barriers to Care. For the likelihood of any delays/difficulties in care, there was
a Level 1 significant interaction effect (F (2,41) 5 4.24, p 5 .02). Among
whites, there was a Level 1 significant overall intervention effect
(F (2,41) 5 5.51, p 5 .01), with a higher percentage of patients reporting any
barrier in both QI-meds and QI-therapy compared with UC (t(42) 5 2.97 and
2.63, respectively, each p � .01). Among minorities, there was no significant
overall intervention effect (F (2,41) 5 1.13, p 5 .33).

Table 2: Intervention Effects on Primary Outcomes (N 5 1,269)n

UC (n 5 421)

QI-Meds
Group

(n 5 397)

QI-Therapy
Group

(n 5 451)

Difference across
Groups

F(2,41) (p-Value)

Primary outcomes
MHI5 score

Mean 64.91 60.74 61.87 2.34 (.11)
95% CI 61.97–67.85 57.41–64.06 58.93–64.80
t (42)w ( p) z � 2.02 (.05) � 1.57 (0.12)

Unmet need for treatment
% 17.90 21.04 20.22 0.35 (.71)
95% CI 12.01–23.79 14.33–27.75 13.17–27.27
t (42)w ( p) z 0.75 (.46) 0.54 (.59)

Intermediate outcome
Effectiveness of
coping with
stressful event

2.33 2.67 2.52 3.91 (.03)
(2.17–2.49) (2.51–2.82) (2.36–2.67)

2.99 (o.01) 1.68 (.10)

nSee ‘‘Methods’’ for model specifications (weighted for adjusting differential probability of en-
rollment; multiple imputation for item and wave nonresponse; actual completes at 9 years, 805;
adjusted for covariates and group-level randomization).
wt-test for pairwise comparisons between QI-Meds group (or QI-Therapy group) and UC group.
zReference group.

QI-Meds, quality improvement programs supporting education and resources for medication
management; QI-Therapy, quality improvement programs supporting evidence-based psycho-
therapy; UC, usual care.

The Effects of QI for Depression at Nine Years 1963



T
ab

le
3:

In
te

rv
en

ti
on

E
ff

ec
ts

on
Se

rv
ic

es
U

se
,B

ar
ri

er
s,

an
d

T
an

gi
b

le
Su

p
p

or
t

M
ea

su
re

s,
b

y
E

th
n

ic
it

y
(N

5
1,

18
8)

n

U
C

G
ro

up
(N

5
39

8)
Q

I-
M

ed
s

G
ro

up
(N

5
36

9)
Q

I-
T

he
ra

py
G

ro
up

(N
5

42
1)

D
if

fe
re

nc
e

ac
ro

ss
G

ro
up

sw

F
(2

,4
1)

(p
)

O
ut

p
at

ie
n

t
m

ed
ic

al
vi

si
t

L
at

in
o/

A
fr

ic
an

A
m

er
ic

an
co

m
b

in
ed

0.
42

(.6
6)

%
(9

5%
C

I)
86

.6
0

(7
8.

95
–9

4.
25

)
86

.3
3

(7
7.

15
–9

5.
51

)
91

.2
2

(8
3.

50
–9

8.
94

)
t(

42
)

(p
)z

�
0.

02
(.9

9)
0.

83
(.4

1)
W

h
it

e
3.

27
(.0

5)
%

(9
5%

C
I)

93
.3

9
(8

9.
84

–9
6.

94
)

86
.7

7
(8

1.
39

–9
2.

15
)

86
.9

3
(8

2.
30

–9
1.

57
)

t(
42

)
(p

)z
�

2.
30

(.0
3)

�
2.

21
(.0

3)
Q

I-
m

in
or

ity
in

te
ra

ct
io

n
1.

72
(.1

9)
A

n
y

m
en

ta
l

h
ea

lth
sp

ec
ia

lty
vi

si
t

L
at

in
o/

A
fr

ic
an

A
m

er
ic

an
co

m
b

in
ed

0.
96

(.3
9)

%
(9

5%
C

I)
17

.3
2

(7
.2

0–
27

.4
4)

23
.0

7
(1

0.
95

–3
5.

19
)

14
.0

7
(6

.9
1–

21
.2

3)
t(

42
)

(p
)z

0.
74

(.4
6)

�
0.

56
(.5

8)
%

(9
5%

C
I)

23
.6

7
(1

5.
89

–3
1.

46
)

21
.1

5
(1

3.
78

–2
8.

52
)

25
.7

5
(1

9.
31

–3
2.

18
)

0.
46

(.6
3)

W
h

it
e

t(
42

)
(p

)z
�

0.
45

(.6
5)

0.
42

(.6
8)

Q
I-

m
in

or
ity

in
te

ra
ct

io
n

1.
35

(.2
7)

A
n

y
an

ti
d

ep
re

ss
an

t
L

at
in

o/
A

fr
ic

an
A

m
er

ic
an

co
m

b
in

ed
0.

42
(.6

6)
%

(9
5%

C
I)

26
.1

1
(1

3.
65

–3
8.

57
)

34
.1

8
(2

1.
87

–4
6.

49
)

29
.8

3
(2

0.
15

–3
9.

51
)

t(
42

)
(p

)z
0.

87
(.3

9)
0.

48
(.6

4)
%

(9
5%

C
I)

44
.4

3
(3

6.
71

–5
2.

15
)

49
.3

7
(4

0.
17

–5
8.

57
)

34
.4

7
(2

6.
78

–4
2.

17
)

W
h

it
e

3.
29

(.0
5)

t(
42

)
(p

)z
0.

77
(.4

5)
�

1.
79

(.0
8)

Q
I-

m
in

or
ity

in
te

ra
ct

io
n

0.
86

(.4
3)

1964 HSR: Health Services Research 43:6 (December 2008)



A
n

y
b

ar
ri

er
to

ca
re

L
at

in
o/

A
fr

ic
an

A
m

er
ic

an
co

m
b

in
ed

1.
13

(.3
3)

%
(9

5%
C

I)
71

.1
0

(6
0.

80
–8

1.
40

)
63

.8
2

(4
9.

72
–7

7.
91

)
60

.6
1

(5
1.

25
–6

9.
97

)
t(

42
)

(p
)z

�
0.

91
(.3

7)
�

1.
53

(.1
3)

W
h

it
e

5.
51

(.0
1)

%
(9

5%
C

I)
38

.5
0

(3
1.

27
–4

5.
74

)
52

.1
1

(4
5.

68
–5

8.
54

)
53

.0
5

(4
4.

48
–6

1.
63

)
t(

42
)z

(p
)

2.
97

(o
.0

1)
2.

63
(.0

1)
Q

I-
m

in
or

ity
in

te
ra

ct
io

n
4.

24
(.0

2)
T

an
gi

b
le

su
p

p
or

t
L

at
in

o/
A

fr
ic

an
A

m
er

ic
an

co
m

b
in

ed
0.

18
(.8

3)
M

ea
n

(9
5%

C
I)

3.
58

(3
.3

3–
3.

84
)

3.
59

(3
.2

8–
3.

91
)

3.
49

(3
.2

4–
3.

75
)

t(
42

)
(p

)z
0.

05
(.9

6)
�

0.
57

(.5
7)

W
h

it
e

3.
86

(.0
3)

%
(9

5%
C

I)
3.

96
(3

.7
6–

4.
17

)
3.

65
(3

.4
9–

3.
80

)
3.

91
(3

.7
4–

4.
09

)
t(

42
)

(p
)z

�
2.

39
(.0

2)
�

.3
9

(.7
0)

Q
I-

m
in

or
ity

in
te

ra
ct

io
n

1.
39

(.2
6)

n
Sa

m
p

le
of

1,
18

8
w

h
o

w
er

e
en

ro
lle

d
to

P
IC

st
ud

y
an

d
st

ill
liv

in
g

at
9-

ye
ar

fo
llo

w
-u

p
.E

ig
h

ty
-o

n
e

fr
om

‘‘o
th

er
ra

ce
’’

ca
te

go
ry

w
er

e
ex

cl
ud

ed
fr

om
th

e
an

al
ys

is
.L

og
is

tic
re

gr
es

si
on

fo
r

b
in

ar
y

va
ri

ab
le

s
(o

ut
p

at
ie

n
tm

ed
ic

al
vi

si
t,

an
y

m
en

ta
lh

ea
lt

h
sp

ec
ia

lt
y

vi
si

t,
an

y
an

ti
d

ep
re

ss
an

t,
an

y
b

ar
ri

er
to

ca
re

)a
n

d
lin

ea
r

re
gr

es
si

on
fo

r
co

n
ti

n
uo

us
ly

sc
al

ed
va

ri
ab

le
(t

an
gi

b
le

su
p

p
or

t)
.M

od
el

s
w

er
e

ad
ju

st
ed

fo
r

d
if

fe
re

n
ti

al
p

ro
b

ab
ili

ty
of

en
ro

llm
en

t,
m

ul
ti

p
le

im
p

ut
at

io
n

fo
r

it
em

an
d

w
av

e
n

on
re

sp
on

se
,b

as
el

in
e

co
va

ri
at

es
,a

n
d

gr
ou

p
-l

ev
el

ra
n

d
om

iz
at

io
n

.S
ee

‘‘D
at

a
A

n
al

ys
is

’’
fo

r
d

et
ai

ls
.

w L
ev

el
1

F
-t

es
t

fo
r

th
e

ov
er

al
li

n
te

rv
en

ti
on

ef
fe

ct
s

w
it

h
in

a
gi

ve
n

sp
ec

ifi
c

et
h

n
ic

gr
ou

p
;

or
th

e
ov

er
al

li
n

te
ra

ct
io

n
of

in
te

rv
en

ti
on

st
at

us
w

ith
et

h
n

ic
ity

.
z t

-t
es

t
fo

r
p

ai
rw

is
e

co
m

p
ar

is
on

b
et

w
ee

n
Q

I-
M

ed
s

gr
ou

p
(o

r
Q

I-
T

h
er

ap
y

gr
ou

p
)

an
d

U
C

gr
ou

p
.

P
IC

,p
ar

tn
er

s-
in

-c
ar

e;
Q

I-
M

ed
s,

qu
al

it
y

im
p

ro
ve

m
en

tp
ro

gr
am

s
su

p
p

or
tin

g
ed

uc
at

io
n

an
d

re
so

ur
ce

s
fo

r
m

ed
ic

at
io

n
m

an
ag

em
en

t;
Q

I-
T

h
er

ap
y,

qu
al

it
y

im
p

ro
ve

m
en

t
p

ro
gr

am
s

su
p

p
or

tin
g

ev
id

en
ce

-b
as

ed
p

sy
ch

ot
h

er
ap

y;
U

C
,u

su
al

ca
re

.

The Effects of QI for Depression at Nine Years 1965



In analyses of specific barriers, there was a significant intervention effect
among whites on barriers due to insurance not paying for treatment
(F (2,41) 5 4.71, p 5 .01), with a higher likelihood of reporting this as a
barrier for QI-meds compared with UC (t(42) 5 2.90, p 5 .01). Among whites
there was a borderline significant effect on barriers due to difficulty finding
providers (F (2,41) 5 3.06, p 5 .06), with both intervention groups having
greater difficulty than UC (lowest t(42) 5 2.09, p 5 .04). These effects ranged
from 7 to 13 percentage points, while for minorities, the range is from � 5 to 2
(largest t(42) 5 0.77, p 5 .45). The interaction effects were not statistically
significant (largest F (2,41) 5 2.20, p 5 .12).

In contrast, for barriers due to respondents thinking they could handle
the problem on their own, there was a significant overall intervention effect
among minorities (F(2,41) 5 6.06, po.01) and a significant interaction with
ethnic status (F(2,41) 5 6.95, po.01). For minorities, the percentage with this
barrier was 58.84 (95 percent confidence interval [CI] 5 48.76–68.92) in UC,
31.24 (95 percent CI 5 16.39–46.10) in QI-meds and 36.56 percent (95
percent CI 5 24.88–48.25) in QI-therapy. Among whites, the percentage with
this barrier did not differ significantly across intervention groups
(F (2,41) 5 0.83, p 5 .44). The measure of having a barrier due to racial
discrimination was low across groups QI-meds, 0.37 percent (95 percent
CI 5 0.00–1.12); QI-therapy, 1.13 percent (95 percent CI 5 0.00–2.42); UC,
4.05 percent (0.78–7.31). Because some subgroups reported no barrier
of this type, we conducted exact logistic regression (Hirji 1992), using the
permutation test to account for clinic level clustering (Manly 1997), and
calculated p-values from a Monte Carlo approximated permutation test on
10,000 replicates for score statistics in exact logistic regression. The overall
intervention effect is Level 1 significant among minorities ( p 5 .04), with
fewer barriers due to discrimination in both interventions than UC. The effect
was not significant among whites ( p 5 .69) and the interaction effect was not
significant ( p 5 .68).

Coping. There was a Level 1 significant intervention status effect on the
effectiveness of coping with the most stressful event in the year
(F (2,41) 5 3.91, p 5 .03), with those in QI-meds having more difficulty
compared with UC (t(42) 5 2.99, po.01). The overall intervention effect was
Level 1 significant among minorities (F (2,42) 5 4.01, p 5 .03), but not whites
(F (2,41) 5 1.16, p 5 .321), but the interaction effect was not statistically
significant (F (2,41) 5 1.17, p 5 .32).
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Tangible Social Support. There was a Level 1 significant overall intervention
effect among whites on level of tangible social support (F (2,41) 5 3.86,
p 5 .03); whites in QI-meds had less support compared with UC
(t(42) 5 � 2.39, p 5 .02) or QI-therapy (t(42) 5 � 2.30, p 5 .03). The
interaction effect was not statistically significant (F (2,41) 5 1.39, p 5 .26).

DISCUSSION

Nine years is a long time to expect effects from QI for depression in primary
care, but we have been surprised previously by observed direct and indirect
long-term consequences of PIC interventions, and have documented the high
magnitude of cumulative benefits for minorities across the follow-up years
(Wells et al. 2007). At the 9-year time-point, it is likely that the intervention
effects reflect both consequences of initial exposure, such as patient learning
or changes in attitudes, and of terminating the interventions or clients losing
access to facilitated care through changing providers. PIC was not designed to
look at the consequences of program termination versus continuation, so we
cannot tease out exposure and termination effects except by speculating based
on the particular pattern of results.

For ‘‘main’’ outcomes (MHI5 and unmet need for appropriate care), we
found little evidence for overall intervention status effects (across all three
intervention conditions) at 9 years, confirming with more complete data par-
tial findings on mental health outcomes in recent studies (Wells et al. 2007;
Sherbourne et al. 2008). However, we found that QI-meds relative to UC
reduced mental health outcome at 9 years, a finding consistent with the similar
observed effect (overall and among minorities) on reduced coping with stress
at 9 years. These results could have several explanations. One could be a shift
away from psychological coping strategies due to the emphasis during the
intervention on medications——at 9 years we also found continuing higher rates
of antidepressant medication use among whites under QI-Meds than UC.
Another explanation could be that the distress and coping difficulty reflects
the consequences of changes in access to treatments previously found to be
valuable. Among whites, for example, it appears that there was a perception
for those in the intervention clinics, particularly QI-Meds, of difficulties later
with insurance coverage and finding providers. Lower rates of medical visits
among whites under QI-Meds compared with UC could similarly reflect an
access problem.
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Given that early on the interventions improved access to treatments, it is
difficult to know what may have created the perceptions and experiences of
barriers at very long-term follow-up. One possibility could be an upward shift
in expectations for ease of getting appropriate care, from having had a prior
experience with QI that was not met when facing new health care systems.
Alternatively, subjects may actually have had access difficulties, or were con-
cerned about them, as a result of having had prior care. For example, a doc-
umented history of depression treatment could lead to being excluded from
insurance coverage for depression treatment at the time of a subsequent job
change under some employment or insurance policies (i.e., preexisting con-
dition exclusion). By encouraging patients to consider new treatments that
they might not otherwise have accepted, some patients could have affected
their future eligibility, or could fear this consequence, which might also reduce
their coping alternatives and cause psychological distress for persons in high
need of services. Again, this is speculation based on an unusual pattern of
results. We note that we cannot tie up this possible explanation tightly based
on the data for two reasons. First, we did not obtain information on the oc-
currence of these specific insurance limitations. Second, different findings
making up this story, were observed across different specific intervention and
cultural groups in the study, rather than consistently across specific groups.
Further, owing to data limitations such as not having data on preexisting
condition exclusions, we cannot model this specific explanation through a
more formal structural analytic approach. We do hope to explore this and
other possible explanations for the long-term outcome findings subsequently
through an extensive qualitative data set developed as part of this study, which
is not yet completed.

Among underserved minorities, we found that both interventions rel-
ative to UC reduced the likelihood of respondents thinking they could handle
their problem on their own and reduced perceived barriers to care due to
racial discrimination. From the perspective of origins of health care disparities
(Smedley and Nelson 2003), this is an important outcome in its own right, that
is, the interventions helped underserved minorities overcome culturally spe-
cific barriers, even though that did not result in reduced unmet need or greater
access to treatments at 9 years, perhaps because of greater service availability
problems for underserved minority groups. These are also issues for future
studies including exploration of the PIC qualitative data.

There are important limitations to these findings, including use of par-
ticular health care systems in specific U.S. sites; moderate response rates;
studying only certain minority groups; reliance on self-report measures
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although interviewers were blinded to intervention status; and limited sample
sizes and power/precision for some comparisons, requiring grouping of
African Americans and Latinos.

Overall we can conclude that the main, intended intervention effects are
over by 9 years, after yielding many years of benefit especially for minorities;
yet there is a picture at 9 years suggesting new unintended consequences for
particular interventions or cultural groups, ranging from perceived barriers,
difficulty coping, increased distress, lower access——but also lowering of atti-
tudinal barriers for minorities. These findings could offer clues for needed
longer-term intervention supports or system or policy changes that we hope
may emerge from new studies and in-depth examination of qualitative data.
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