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Major depression, one of the
most common mental dis-
orders worldwide, is associ-

ated with substantial disability, re-
duced quality of life, and increased
mortality (1,2). Individuals living with
depression often have comorbid gen-
eral medical conditions (3,4). The
World Health Organization (WHO)
World Health Survey found that al-
though the prevalence of depression
among participants without chronic
general medical conditions was 3.2%,
the prevalence among those with
such co-occurring conditions ranged
from 9.3% for people with one condi-
tion to up to 23% for those with two
or more chronic conditions (5). Fur-
thermore, the worst health status was
experienced by individuals with co-
morbid depression and chronic gen-
eral medical conditions. These find-
ings indicate that depression con-
tributes to the burden of disease
worldwide, and they highlight the im-
portance of addressing depression as
a public health priority (5).

Despite the major impact of depres-
sion, most of those in need of treat-
ment do not receive care. Although
depressed individuals tend to be high
users of primary care services, few cas-
es are recognized at this critical point
of entry into the health system (6).
Even among those who received a di-
agnosis, rates of adequate treatment
are low (7,8). Improving the manage-
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Objective: This study examined whether a collaborative care model for
depression would improve clinical and functional outcomes for de-
pressed patients with chronic general medical conditions in primary care
practices in Puerto Rico. Methods: A total of 179 primary care patients
with major depression and chronic general medical conditions were ran-
domly assigned to receive collaborative care or usual care. The collabo-
rative care intervention involved enhanced collaboration among physi-
cians, mental health specialists, and care managers paired with depres-
sion-specific treatment guidelines, patient education, and follow-up. In
usual care, study personnel informed the patient and provider of the di-
agnosis and encouraged patients to discuss treatment options with their
provider. Depression severity was assessed with the Hopkins Symptom
Checklist; social functioning was assessed with the 36-item Short Form.
Results: Compared with usual care, collaborative care significantly re-
duced depressive symptoms and improved social functioning in the six
months after randomization. Integration of collaborative care in primary
care practices considerably increased depressed patients’ use of mental
health services. Conclusions: Collaborative care significantly improved
clinical symptoms and functional status of depressed patients with coex-
isting chronic general medical conditions receiving treatment for de-
pression in primary care practices in Puerto Rico. These findings high-
light the promise of the collaborative care model for strengthening the
relationship between mental health and primary care services in Puerto
Rico.  (Psychiatric Services 61:144–150, 2010)



ment of depression in primary care is
fundamental to the WHO global poli-
cy for mental health (7). Recently,
WHO issued a report calling for action
to scale up the integration of mental
health into primary care systems
around the world. This population-
based strategy is considered to be es-
sential to reach the large number of
depressed individuals who are man-
aged solely in primary care.

Over the past decades, a variety of
approaches to improve the recognition
and management of depression in pri-
mary care have been implemented (9).
Initial interventions focused on clini-
cian educational strategies such as indi-
vidual and group-based teaching, dis-
semination of guidelines, and use of lo-
cal opinion leaders. A synthesis report
that examined the effectiveness of
these capacity-building strategies con-
cluded that they were largely ineffec-
tive in improving patient recognition or
outcomes when provided alone (10). In
recent years, a substantial number of
rigorous studies have focused on evalu-
ating the impact of collaborative care
interventions. Particular attention has
been directed toward high-risk groups,
such as patients with coexisting gener-
al medical illnesses (11–15).

Gilbody and colleagues (16) con-
ducted a formal meta-analysis of stud-
ies that met the criteria for collabora-
tive care. Collaborative care was de-
fined as a comprehensive intervention
in which at least two out of three types
of professional (care manager, pri-
mary care physician, and mental
health specialist) worked collabora-
tively in a primary care setting. Strate-
gies common to most models included
a redesign of the delivery of services
to include screening, training, and
routine follow-up of patients during
and after treatment. The results of
this review overwhelmingly supported
the effectiveness of collaborative care
models in improving patient adher-
ence to treatment and clinical out-
comes. The authors concluded that in
the United States sufficient evidence
had emerged by 2000 to demonstrate
the effectiveness of collaborative care
models. However, they noted that fur-
ther research was needed to examine
whether these findings could be repli-
cated in health settings other than in
the United States.

The past several years have shown
an increased interest in improving col-
laboration between the mental health
and general health care systems in
Puerto Rico, for several reasons. Ap-
proximately 1.5 million residents, or
38% of Puerto Rico’s population, are
enrolled in public insurance programs
where mental health services are pro-
vided by carve-out specialty groups
(17). The Health Evaluation Commis-
sion, appointed in 2005 by the gover-
nor of Puerto Rico to assess the status
of the health care system, noted that
mental health care is fragmented and
disjointed, lacking a comprehensive
response to the nature and scope of
existing mental health problems (18).
The commission concluded that the
existing model of health services de-
livery needed to be changed and
called for integrated general medical
and mental health programs focused
on the delivery of services in a unified
and holistic manner.

An important step in paving the
way for the integration of services in
Puerto Rico is to identify models for
managing depression that contribute
to improved treatment outcomes in
the general health care system. The
randomized controlled trial reported
here was designed to examine wheth-
er a collaborative care model for de-
pression would improve clinical and
functional outcomes for depressed
primary care patients with chronic
medical conditions in Puerto Rico.
We focused on patients with comor-
bid conditions because they have
been shown to have increased use of
health services (19–21) and worse de-
pression treatment outcomes (22).
We hypothesized that patients with
comorbid conditions in the collabora-
tive care model would have fewer de-
pression symptoms and higher levels
of functioning compared with pa-
tients in usual care.

Methods
Participants
Participants were recruited from a
pool of patients who presented for
general medical treatment at partici-
pating clinics. Patients were eligible if
they were aged 18 or older, met crite-
ria for major depression, were willing
to provide informed consent, and had
any of the following health condi-

tions: diabetes, hypothyroidism, asth-
ma, hypertension, chronic bronchitis,
arthritis, heart disease, high choles-
terol, or stroke. We did not include
patients with serious suicidal risk or
terminal illness or patients who had a
history of bipolar or psychotic disor-
der or who were abusing drugs or al-
cohol. Patients had to be Spanish
speaking and to have stated an inten-
tion to use the clinic as their main
source of care in the next six-month
period. Those receiving mental
health treatment or applying for dis-
ability benefits were also excluded.

A nonconsecutive convenience sam-
ple of patients was drawn from 14 in-
ternal medicine or primary care clinics
from four diverse health care organiza-
tions, including independent provider
associations, health maintenance or-
ganizations, a regional health insur-
ance plan, and academically affiliated
practices. They were located in the
greater metropolitan area of San Juan,
Puerto Rico, and most served primari-
ly low-income patients. Before study
implementation a meeting was held
with clinic personnel to discuss strate-
gies to facilitate the integration of
study procedures into the clinic work-
flow. Trained research assistants ap-
proached patients who were in clinic
waiting rooms. Patients were ap-
proached on the basis of availability at
the moment. Those who gave written
informed consent were assessed for
the presence and severity of major de-
pression with the nine-item depres-
sion module of the Patient Health
Questionnaire (PHQ-9) (23–25) and
the depression scale of the Hopkins
Symptom Checklist (HSCL-20) (26).
Interviews were conducted in private
offices to encourage participation and
ensure confidentiality.

Out of 2,516 patients screened, 307
patients who met DSM-IV criteria for
major depression based on their
PHQ-9 score and who had a mean
item score higher than 1.0 on the
HSCL-20 were invited for baseline
screening approximately one week af-
ter the initial screening interview. To
determine whether patients were eli-
gible for random assignment, we used
a two-stage screening process that re-
quired them to maintain a mean
item score higher than 1.0 on the
HSCL-20 at the second interview. A
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total of 227 (74%) of the 307 patients
who met initial eligibility criteria
completed baseline screening, and
among these 208 met criteria for
random assignment to a study condi-
tion. Eighty-six percent of eligible pa-
tients (N=179) agreed to participate.

The 179 patients who met study cri-
teria were assigned to either collabo-
rative care (N=89) or usual care
(N=90) according to a random num-
ber sequence developed with a com-
puterized random number generator.
Sequences were set up in blocks of 20,
printed on cards, and placed in con-
secutively numbered opaque en-
velopes by data analysts assisting with
the study. To obtain random assign-
ment information for each patient, re-
search assistants contacted a data ana-
lyst at the central office. The analyst
selected the next sealed envelope cor-
responding to the assigned treatment
condition and notified the research as-
sistant. Study participants were en-
rolled between March 2005 and Octo-
ber 2007. Of the 179 patients en-
rolled, the following number of pa-
tients completed eight-, 16-, and 24-
week assessments: week 8 assessment,
85 (96%) collaborative care patients
and 78 (87%) usual care patients;
week 16 assessment, 83 (93%) collab-
orative care patients and 80 (89%)
usual care patients; and week 24 as-
sessment, 83 (93%) collaborative care
patients and 84 (93%) usual care pa-
tients. A total of 81 collaborative care
patients (91%) and 74 usual care pa-
tients (82%) completed all three as-
sessments. No significant differences
were found between participants with
complete data and those with only one
or two assessments. Written informed
consent was obtained after we com-
pletely described the study to partici-
pants. The study protocol was ap-
proved by the institutional review
board at the Medical Sciences Cam-
pus of the University of Puerto Rico.

Treatment conditions
Collaborative care. Collaborative
care involved a multicomponent in-
tervention, including program over-
sight and teamwork among physi-
cians, mental health specialists, and
care managers. Patients assigned to
this group were provided education
about depression and two evidence-

based options that they could choose
as an initial treatment—antidepres-
sant medication or cognitive-behav-
ioral therapy (CBT). Costs for both
treatments were covered by the
study. The care manager participated
in the coordination of treatment initi-
ation, as well as monitoring treatment
adherence, side effects, and clinical
response. Care managers contacted
patients in person or by phone at least
every two weeks initially and then
monthly, for up to six months. Addi-
tional contacts could be scheduled as
needed to help patients overcome
barriers and provide treatment ad-
herence support.

Care managers were master’s-level
counselors or psychologists. They re-
ceived 12 hours of training and week-
ly supervision. They held a main role
in facilitating communication be-
tween the patient, general medical cli-
nician, and mental health specialist. In
the medication treatment option,
weekly sessions were scheduled with
the consulting psychiatrist. The care
manager presented new patients and
provided follow-up for ongoing cases
based on the depression severity
tracking conducted during patient en-
counters. The psychiatrist recom-
mended initial medication and
dosage, as well as changes in medica-
tion or combined medication treat-
ment if a patient showed limited re-
sponse. The care manager forwarded
the psychiatrist’s recommendations
for consideration by the patient’s
physician. Before study implementa-
tion, physicians were provided a one-
hour training session on the recogni-
tion and treatment of major depres-
sion. Patients were prescribed selec-
tive serotonin reuptake inhibitors, and
most received sertraline. The average
dosage of sertraline in this study was
50 mg per day. In psychotherapy
treatment, patients were provided 13
CBT sessions delivered in the primary
care setting. CBT was provided by
psychologists with master’s or doctoral
degrees. They received 24 hours of
CBT training and weekly clinical su-
pervision. Medication was considered
for patients whose symptoms did not
improve after eight weeks of CBT.
The care manager provided mental
health specialists a progress report for
each CBT patient.

Usual care. Patients randomly as-
signed to receive usual care were in-
formed of their diagnosis of depres-
sion and the mental health resources
available with their insurance. The
care manager encouraged patients to
discuss depression treatment options
with their provider. A note was placed
in the patient’s medical record to no-
tify providers. Usual care practices
across sites were highly uniform be-
cause most patients had health care
plans that carve out behavioral health.
Routine physician practice was to re-
fer patients to mental health special-
ists when needed. Usual care patients
could also self-refer to mental health
specialists. Treatment provided in the
specialized sector usually involved
prescription of antidepressants or
psychotherapy.

Study measures
Assessments were administered at
baseline and eight, 16, and 24 weeks
after randomization by interviewers
blind to intervention status. Because
a high proportion of patients had not
completed high school and could
have had difficulty reading, assess-
ments were administered orally in a
computer-assisted personal interview.
Our primary outcome was change in
depression symptoms as assessed by
the 20-item depression scale of the
HSCL-20. The Spanish-translated
HSCL-20 measures a concept of de-
pression that is statistically similar to
that in the English version and can
be used comparably to detect and
measure severity of depression in
primary care (27,28). Possible scores
range from 0 to 4, with higher scores
indicating more severe depression.
Response to treatment at six months
was defined as 50% or greater reduc-
tion in the HSCL-20 depression
score. Our secondary outcome,
health-related social functioning sta-
tus, was assessed with the social
functioning (SF) subscale of the 36-
item Short-Form Health Survey
(29). The Spanish version of this
measure is valid and reliable and has
adequate sensitivity to detect differ-
ences in patients’ functional status
(30). Possible scores range from 0 to
100, with higher scores indicating
better functioning. Data on demo-
graphic characteristics, health serv-
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ices utilization, and behavioral fac-
tors also were collected.

Analyses
We examined whether demographic
and clinical characteristics of patients
in collaborative care and usual care
were equivalent at baseline by using t
tests for continuous data and chi
square analyses for categorical data.
To evaluate the effect of the collabo-
rative care intervention on changes in
clinical and functional longitudinal
outcomes relative to usual care, we
used mixed-effects regression analy-
sis. This method is consistent with in-
tent-to-treat principles because data
from all randomly assigned partici-
pants are included in the analyses,
whether their data are complete or
not. In these analyses we specified an
unstructured covariance matrix to ac-
count for the within-patient correla-
tion among repeated assessments. We
first evaluated a model specifying
only a random intercept for the error
term and then a model specifying
both a random intercept and a ran-
dom time (weeks) variable. For all
analyses the model using both a ran-
dom intercept and a random time ef-
fect provided a better fit to the data,
so we used the random intercept and
time to estimate our error term.
Treatment effects were tested prima-
rily through the group-by-time inter-
actions. We used a p value of <.05 to
detect statistically significant differ-
ences. All analyses were conducted
with SAS software, version 9.1.

Results
Baseline patient characteristics
Demographic and clinical baseline
characteristics of the sample are
shown in Table 1. There were no sig-
nificant differences between patients
randomly assigned to the intervention
or usual care group. The mean age of
participants was 55 (range 21–87
years), 76% were women, and 44%
were married or cohabiting. Twenty-
three percent of the patients were
employed, and half had not complet-
ed high school. Participants reported
that they were experiencing on aver-
age 2.54 of the seven comorbid
chronic health conditions assessed.
The mean±SD HSCL-20 depression
score was 2.28±.56, indicating severe

depression. Social functioning was
moderately impaired, as illustrated by
a mean score of 34.43±24.81 on the
SF scale.

Treatment received
Collaborative care patients had an av-
erage 1.4 (range 0–6) in-person con-
tacts with the care manager and 8.2
(range 0–23) telephone contacts with
the care manager. The average length
of contacts from the care manager
was 11.7 minutes (range 4.3–34.5
minutes). At six months, 97% (N=86)

of the patients in collaborative care
had received depression treatment.
Approximately half (N=47) received
CBT, 40% (N=36) took antidepres-
sant medications, 3% (N=3) received
medication and CBT, and 3% (N=3)
did not receive treatment. Of the pa-
tients who received antidepressants,
69% (N=27) completed treatment
through month 6. Of the 47 patients
who received CBT, one-third (N=16)
completed all 13 treatment sessions,
79% (N=37) completed eight ses-
sions, and 91% (N=43) completed six.
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TTaabbllee  11

Baseline sociodemographic and clinical characteristics of 179 primary care 
patients with major depression and general medical conditions and assigned 
to usual care or collaborative care

Total Usual care Collaborative 
(N=179) (N=90) care (N=89)

Characteristic N % N % N %

Female 136 76 70 78 66 74
Age (M±SD) 55.23±12.63 53.49±12.66 56.99±12.42
Married or cohabiting 78 44 43 48 35 39
High school or more 90 50 45 50 45 51
Employed 41 23 18 20 23 26
HSCL depression (M±SD)a 2.28±.56 2.34±.58 2.22±.54
Social functioning (M±SD)b 34.43±24.81 34.03±26.37 34.83±23.27
Active medical conditions 

(M±SD) 2.54±1.39 2.49±1.38 2.58±1.40

a Hopkins Symptom Checklist depression scale. Possible scores range from 0 to 4, with higher
scores indicating more severe depression.

b Social functioning scale of the 36-item Short Form. Possible scores range from 0 to 100, with high-
er scores indicating better social functioning.

FFiigguurree  11

Mean scores on the Hopkins Symptom Checklist (HSCL) depression scale for
179 patients with major depression and comorbid general medical conditions, by
treatment assignmenta

0

.5

1.0

1.5

2.0

2.5

H
S

C
L 

d
ep

re
ss

io
n 

sc
al

e 
sc

or
e

0 8 16 24

Weeks of follow-up

Usual care
Intervention

a Collaborative care, N=89; usual care, N=90. Possible scores range from 0 to 4, with higher scores
indicating more severe depression.



The average number of CBT sessions
was 10.1. Of 90 patients assigned to
usual care, at six months 57% (N=51)
reported that they had received de-
pression treatment. Approximately
half (N=25) took antidepressants,
37% (N=19) received psychotherapy,
and 14% (N=7) received both med-
ication and psychotherapy. Over 40%
(N=39) of usual care patients indicat-
ed that they did not receive depres-
sion treatment.

Clinical outcomes
The collaborative care intervention
significantly reduced depression symp-
toms in comparison to usual care. As
Figure 1 shows, the two treatment
groups had similar baseline mean±SE
HSCL-20 scores (collaborative care,
2.22±.06; usual care, 2.34±.06). At six
months, depression symptoms de-
creased for both groups of patients.
However, the decrease was greater
for patients in collaborative care.
Mean scores on the HSCL-20 de-

pression scale in the collaborative
care group improved from the severe-
to-moderate range at baseline to the
mild range at six-month follow-up,
whereas mean scores for usual care
patients remained at the same level.
We ran mixed-effects regression
models using HSCL-20 data from
baseline and eight-, 16-, and 24-week
follow-ups. Table 2 shows statistically
significant main effects for assess-
ment time and treatment group, as
well as for the interaction between
time and treatment.

Next, we compared the proportion
of patients showing clinical recovery
or improvement, predefined as at
least a 50% decrease in the HSCL-20
score at the six-month follow-up. Sta-
tistically significant differences were
found for both groups (χ2=17.11, df
=1, p<.001). Almost 50% (N=41) of
the collaborative care group showed
an improvement at six months, com-
pared with 19% (N=16) for the usual
care group. Patients in collaborative

care were 4.04 times as likely as those
in usual care to show a response to
treatment at six months (95% confi-
dence interval=2.01–8.31).

The collaborative care intervention
was also more effective than usual
care in improving social functioning.
Mixed-effects regression estimates
for the SF scale yielded a significant
result for the time-by-group interac-
tion (F=10.33, p<.001) (Table 2). No
significant main effects were ob-
served by assessment period and
treatment group. As shown in Figure
2, patients who received collaborative
care had higher mean scores at fol-
low-up, showing a steady increase in
social functioning over time, whereas
no significant difference in social
functioning was observed for patients
in usual care. Social functioning was
better for patients in collaborative
care than for patients in usual care at
all follow-up time points (p<.05 at
week 8, p<.01 at week 16, and p<.001
at week 24).

Discussion
Our findings support the usefulness
of the collaborative care model for
the treatment of depression in pri-
mary care. We found that depressed
patients with chronic general med-
ical illnesses reported a significant
reduction in depression symptoms
and improved functioning when of-
fered evidence-based antidepressant
treatment or CBT within a collabo-
rative care model that included case
management, patient and provider
education, and psychiatric consulta-
tion. These results were achieved
even though the interaction of de-
pression and comorbid chronic med-
ical conditions is associated with
poor treatment outcomes (22). Fur-
thermore, our data show that when
depressed patients with chronic
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TTaabbllee  22

Mixed-effects regression estimates for 179 patients with major depression and general medical conditions who were 
assigned to usual care or collaborative care

Time Treatment Time×treatment interaction

Outcome β F df p β F df p β F df p

Depression severity –.02 20.49 1, 491 <.001 –.22 6.62 1, 177 <.01 –.03 22.48 1, 491 <.001
Social functioning .16 1.05 1, 474 .31 2.03 .33 1, 177 .56 .70 10.33 1, 474 <.001

FFiigguurree  22

Mean scores on the social functioning scale for 179 patients with major 
depression and comorbid general medical conditions, by treatment assignmenta
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health conditions were given the op-
portunity to receive treatment for
depression in primary health settings
their use of depression care signifi-
cantly increased.

To our knowledge, this randomized
controlled trial is the first in Puerto
Rico to test the effects of a collabora-
tive care intervention for primary
care patients with major depression.
Our study took the prior research on
collaborative care a step further by
examining this model in a different
health care system and patient popu-
lation. Our results suggest that collab-
orative care can contribute to over-
coming access barriers to mental
health services and improve clinical
and functioning outcomes of de-
pressed patients with chronic general
medical conditions in primary care
practices in Puerto Rico. These find-
ings are consistent with a large body
of evidence showing that collabora-
tive care practices improve the man-
agement of depression in primary
care practices in the United States
(15,16,31–36). Our findings are par-
ticularly important because they pro-
vide evidence for the benefits of col-
laborative care for depressed Latino
patients in primary care practices in
Puerto Rico, a group for which there
is very limited mental health services
research.

Several limitations should be noted
in interpreting these results. First,
recruiters of patients in primary care
reception rooms did not systemati-
cally select patients for screening;
this may subject the data to some se-
lection bias. Second, several compo-
nents of the intervention, including
care manager, specialized mental
health professionals, and antidepres-
sant medication, were provided by
the research project. Third, the data
presented here were collected main-
ly from clinics providing care to so-
cioeconomically disadvantaged pa-
tients, and the success of the inter-
vention may or may not be supported
with patients from other socioeco-
nomic groups. Overall, these limita-
tions may reduce the generalizability
of the findings. They also suggest fu-
ture directions for further study. Im-
portant aspects to address in future
research are the organizational and
financial factors relevant for the suc-

cessful implementation of this model
in primary care practices in Puerto
Rico. In addition, future investiga-
tions should analyze the sustainabili-
ty and cost-effectiveness of this ap-
proach over time. Although further
study is needed to confirm and ex-
pand our findings, the emerging data
from this study underscore the po-
tential benefit of the collaborative
care model for the management of
depression within primary health
practices in Puerto Rico.

Conclusions
Collaborative care significantly im-
proved clinical symptoms and func-
tional status of depressed patients
with coexisting chronic medical con-
ditions receiving treatment in pri-
mary care practices in Puerto Rico.
These findings highlight the promise
of the collaborative care model for
strengthening the relationship be-
tween mental health and primary
care services in Puerto Rico, a goal
consistent with the WHO global poli-
cy for mental health.
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