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Depression is frequently chron-
ic and recurrent, even after
depression treatment (1). It

is not surprising that many cancer pa-
tients experience clinically significant
recurrence of depression symptoms
over time (2–4), but they report a lack
of access to follow-up psychological
care (5). Recent Institute of Medicine
reports underscore the need to pro-
vide depression care during acute
cancer treatment, as well as depres-
sion symptom monitoring and follow-
up care for cancer survivors (6,7).

Low-income patients from racial-
ethnic minority groups who have can-
cer have high rates of depression;
however, they have less access to
mental health services than individu-
als without a cancer history (8,9) and
are less likely to receive depression
treatment consistent with cultural
preferences (10,11). Although per-
sons from minority populations bene-
fit from depression care (12–14), they
are also more likely to experience on-
going social and economic stress that
may contribute to depression and its
recurrence and impede access to de-
pression care (15).

Few depression cancer trials assess
outcomes beyond 12 months, and at-
trition rates in such trials range up to
56% (16). Trials for patients with can-
cer that provide antidepressant med-
ication or psychotherapy have not re-
ported sufficient data to judge the ef-
ficacy of either antidepressants or
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Objective: This study assessed longer-term outcomes of low-income pa-
tients with cancer (predominantly female and Hispanic) after treatment
in a collaborative model of depression care or in enhanced usual care.
Methods: The randomized controlled trial, conducted in safety-net on-
cology clinics, recruited 472 patients with major depression symptoms.
Patients randomly assigned to a 12-month intervention (a depression
care manager and psychiatrist provided problem-solving therapy, anti-
depressants, and symptom monitoring and relapse prevention) or en-
hanced usual care (control group) were interviewed at 18 and 24
months after enrollment. Results: At 24 months, 46% of patients in the
intervention group and 32% in the control group had a ≥≥50% decrease
in depression score over baseline (odds ratio=2.09, 95% confidence in-
terval=1.13–3.86; p=.02); intervention patients had significantly better
social (p=.03) and functional (p=.01) well-being. Treatment receipt
among intervention patients declined (72%, 21%, and 18% at 12, 18,
and 24 months, respectively); few control group patients reported treat-
ment receipt (10%, 6%, and 13%, respectively). Significant differences
in receipt of counseling or antidepressants disappeared at 24 months.
Depression recurrence was similar between groups (intervention, 36%;
control, 39%). Among patients with depression recurrence, intervention
patients were more likely to receive treatment after 12 months (34%
versus 10%; p=.03). At 24 months, attrition (262 patients, 56%) did not
vary by group; 22% were deceased, 20% declined further participation,
and 14% could not be located. Conclusions: Collaborative care reduced
depression symptoms and enhanced quality of life; however, results call
for ongoing depression symptom monitoring and treatment for low-in-
come cancer survivors. (Psychiatric Services 62:162–170, 2011)



therapy alone, which underscores the
need for studies that examine multi-
ple therapies that are consistent with
current guidelines (16,17). An ap-
proach that has been found effective
for patients with cancer (18–21) is
collaborative care that uses a care
manager and structured algorithms
to guide problem-solving therapy
and to adjust antidepressant treat-
ment, that monitors patient symp-
toms over time, and that provides pa-
tients with relapse prevention strate-
gies and support.

We previously reported findings
from a randomized clinical trial of the
ADAPt-C collaborative care model
(Alleviating Depression Among Pa-
tients With Cancer), which was de-
signed to improve access to culturally
adapted depression care among low-
income, predominantly Hispanic wo-
men with cancer (18–22). At 12
months, patients in the intervention
group had significantly higher rates of
depression treatment, greater reduc-
tion in depression symptoms, and
better quality of life than patients in
enhanced usual care (22).

In this study, we examined 18- and
24-month outcomes for patients who
participated in the trial. We hypothe-
sized that patients in the intervention
would experience more lasting im-
provements in depression and quality
of life than patients in enhanced usu-
al care. We also examined posttrial re-
ceipt of depression treatment, recur-
rence of major depression, factors as-
sociated with recurrence (such as
baseline cancer stage, cancer progres-
sion, posttrial depression care, pain,
and socioeconomic stress), and trial
attrition.

Methods
Sample
The trial was approved by the Univer-
sity of Southern California Institu-
tional Review Board and was con-
ducted within safety-net oncology
clinics. Oncology patients provided
verbal consent to depression screen-
ing by bilingual study recruiters be-
tween June 2004 and December
2006; 472 eligible patients provided
written informed consent and com-
pleted a baseline interview before
computer-driven randomization to in-
tervention or enhanced usual care

(23). The sample included 415 His-
panic patients (88%) and 399 women
(85%). The mean±SD age of the sam-
ple was 48.7±12.9.

Patients who had received a cancer
diagnosis at least 90 days before the
baseline interview and who were re-
ceiving acute or follow-up care in on-
cology clinics were eligible for the
study if they were aged 18 or older and
reported one of two cardinal depres-
sion symptoms for every day or for
more than half of the days over the
past two weeks. Patients were also re-
quired to have a score of ≥10 on the
Patient Health Questionnaire (PHQ-
9), which indicates mild (score 10–14),
moderate (score 15–20), or severe
(score 21–27) major depression
(24–26) or positive responses to two
questions from the Structured Clinical
Interview for DSM-IV (27) that indi-
cate dysthymia. Patients were exclud-
ed if they reported acute suicidal
ideation; had advanced cancer or an-
other condition that limited their life
expectancy to less than six months; had
a score of ≥8 on the Alcohol Use Dis-
orders Identification Test (28); report-
ed recent use of lithium or an antipsy-
chotic medication; had a score of ≤2
on a self-report adaptation of the
Karnofsky Performance Status Scale
(KPSS) (29), which represents severe
functional impairment; or were unable
to speak English or Spanish. [A dia-
gram illustrating recruitment and ran-
domization is available in an online ap-
pendix to this article at ps.psychiatry
online.org.]

Patients randomly assigned to en-
hanced usual care received standard
oncology care from treating oncolo-
gists informed of patients’ depression
status. Patients were given patient
and family educational pamphlets on
depression and cancer and a list of
clinic- or community-provided finan-
cial, psychosocial, transportation, and
child care services. At the start of the
trial, treating oncologists attended a
didactic session on depression treat-
ment led by the study psychiatrist.
Oncologists were free to prescribe
antidepressants or refer patients to
mental health care; patients could
also seek care in the community.

Attrition reduction strategies fo-
cused on reducing cultural and eco-
nomic barriers to ongoing participa-

tion (30–32). Study staff were bilin-
gual, and all study materials, includ-
ing problem-solving therapy home-
work, were consistent with language
preference and sensitive to idiomatic
usage and literacy. Other efforts
aimed to reduce attrition included,
for example, telephone reminders,
evening and weekend telephone in-
terview options, flexible telephone or
in-person problem-solving therapy,
and gift cards (23).

Intervention
Acute care. Adapted from the IMPACT
(Improving Mood-Promoting Access
to Collaborative Treatment) collabo-
rative stepped-care model (33),
ADAPt-C care included key evi-
dence-based components. Clinical
specialists in cancer-related depres-
sion (bilingual graduate social work-
ers) provided structured problem-
solving therapy and either helped
participants navigate health care and
community services or provided su-
pervision to a navigator. A psychiatrist
supervised the clinical specialists and
prescribed antidepressant medica-
tions. Each patient had a personal-
ized treatment plan that included the
patient’s preference for first-line
treatment—either antidepressant or
problem-solving therapy (34,35). The
model is based on a stepped-care
treatment algorithm with guidelines
for treatment adjustment based on
ongoing symptom review (33,36).
Every month the depression clinical
specialist contacted each participant
by telephone to monitor symptoms
and provide behavioral activation for
prevention of depression relapse. [An
online appendix to this article, avail-
able at ps.psychiatryonline.org, in-
cludes figures illustrating the proto-
cols for problem-solving therapy and
collaborative care.]

The initial visit with the clinical
specialist included a structured psy-
chiatric and psychosocial assessment;
education about depression, prob-
lem-solving therapy, and antidepres-
sant therapy; elicitation of the pa-
tient’s choice for initial treatment;
and navigation assistance. On subse-
quent visits the specialist provided ei-
ther structured problem-solving ther-
apy or guidance on antidepressant
use, as well as side-effect telephone
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monitoring. The study consulting psy-
chiatrist and the principal investigator
provided weekly telephone supervi-
sion of the depression clinical special-
ist. The psychiatrist also conducted an
in-person evaluation of patients who
initially chose antidepressant therapy
or who did not respond to problem-
solving therapy and prescribed anti-
depressants and additional medica-
tions, such as antianxiety agents or
sedative-hypnotics if clinically indi-
cated. A secure Web site allowed
tracking of clinical data and facilitated
reporting patient care by the clinical
specialists and the psychiatrist.

Problem-solving therapy addresses
four rational problem-solving skills
aimed at the discovery of adaptive
coping responses in six to 12 se-
quenced sessions (37). Homework
materials were linguistically and id-
iomatically adapted, and telephone or
inpatient problem-solving therapy
was provided when needed. Each de-
pression clinical specialist received
structured training in problem-solv-
ing therapy and in the study algo-
rithms. An expert in problem-solving
therapy provided consultation using
the PST (Problem-Solving Thera-
py)–Adherence Competency Rating
Scale to evaluate three to five audio-
taped sessions.

Relapse and recurrence prevention.
Up to 12 months after acute treat-
ment, patients participated in a treat-
ment maintenance and relapse pre-
vention program, which included
telephone calls once a month from
the depression clinical specialist to
monitor symptoms; one or more
problem-solving therapy “booster”
sessions, if indicated, delivered in
person or by telephone; and behav-
ioral activation and motivational sup-
port for engaging in pleasant activi-
ties, for ongoing use of problem-solv-
ing skills, or for antidepressant adher-
ence (38). At the end of the 12-month
intervention, patients who were as-
sessed as needing further treatment
were referred either to a primary care
physician or to a community mental
health clinic and a note was placed in
the oncology medical chart.

Measures
The PHQ-9 was used as both a screen
and an outcome measure because it

provides a diagnosis of major depres-
sion (score of 10–27) as well as a con-
tinuous severity score (25,39), meas-
ures a common concept of depression
across racial and ethnic groups (40),
has been used with cancer patients
(21,41), and is believed to be practi-
cally feasible and sustainable in real-
world oncology clinics. The PHQ-9
has been found to make accurate di-
agnoses of mild, moderate, and se-
vere major depression, to track sever-
ity of depression over time, and to
monitor significant therapeutic im-
provement (42–48). Systematic re-
views have found that the sensitivity
of the PHQ-9 is moderate (about
80%) but that specificity is high (over
90%) (45,48), suggesting that some
cases of depression are missed but
that there are few false positives.
These studies have also noted that in-
dividuals whose PHQ-9 score is ≥10
are likely to meet criteria for major
depression on a structured psychi-
atric interview.

Health-related quality of life was
assessed with the Functional Assess-
ment of Cancer Therapy Scale
(FACT-G), a 27-item questionnaire
with a Spanish translation (49,50) that
has subscale scores for physical well-
being (Cronbach’s α=.82), functional
well-being (Cronbach’s α=.80), social
well-being (Cronbach’s α=.69), and
emotional well-being (Cronbach’s
α=.74). The Brief Symptom Invento-
ry (51) was used to assess anxiety
(Cronbach’s α=.81). The Brief Pain
Inventory Short Form (BPI) assessed
pain (Cronbach’s α=.77–.91) (52,53).
Standardized Cronbach’s coefficient
alphas were similar in the study pop-
ulation (measures assessed at base-
line, six, 12, 18, and 24 months:
FACT-G physical well-being, α=.80–
.85; functional well-being, α=.76–.88;
social well-being, α=.61–.70; and
emotional well-being, α=.52–.68;
anxiety, α=.81–.89; and pain, α=.78–
.88). Also assessed was socioeconom-
ic distress (for example, work, unem-
ployment, financial problems, and
marital or family conflicts). Data on
cancer treatment (chemotherapy, ra-
diation, or acute hormone therapy),
emergency room use, and hospitaliza-
tion were obtained from electronic
medical records. A widely used defini-
tion of depression recurrence was ap-

plied in which recurrence is defined as
the appearance of a new episode after
a period of recovery (1,54).

Analyses
Attrition analyses were conducted.
Various databases were used to classi-
fy types of attrition: was deceased, de-
clined participation, and was not lo-
catable [see the CONSORT diagram
in the online appendix for more de-
tails.] At 24 months, 102 patients
(22%) were deceased, 96 patients
(20%) had declined participation, and
64 (14%) could not be located. The
three types of attrition did not vary
significantly between the interven-
tion and enhanced-usual-care groups.
Patients who completed the 24-
month study were separately com-
pared with each attrition group on
baseline demographic variables (gen-
der, age, and length of time living in
the United States) and baseline clini-
cal characteristics (cancer stage, can-
cer treatment, history of major de-
pression, KPSS score, pain, depres-
sion, anxiety, and quality of life)
(Table 1). Worsening cancer status
postbaseline (new cancer, advancing
stage, cancer progression, or metasta-
sis or in palliative care) was not relat-
ed to study retention (data not
shown). A further analysis of variance
that excluded the deceased group was
conducted to examine baseline de-
mographic and clinical characteristics
for independent effects of the three
types of attrition and the interaction
of attrition type with treatment group
(intervention or enhanced usual
care). Significant differences among
the three types of attrition were ob-
served only for gender (p=.01) and
FACT-G functional well-being (p=
.02). No significant interaction of
treatment group and attrition was
found.

Intent-to-treat analysis was con-
ducted to evaluate postintervention
effects. Clinically meaningful im-
provement of depressive symptoms
was assessed as a ≥50% decrease or a
≥5-point reduction in PHQ-9 score
since baseline; remission of depres-
sive symptoms was defined as a PHQ-
9 score <5. Logistic regression mod-
els were conducted to compare de-
pression outcomes at 24 months be-
tween patients in the intervention
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and enhanced usual care groups.
Generalized linear mixed-effects
models implemented in the SAS Proc
Mixed procedure were fitted with
longitudinal data from baseline to 24
months to evaluate intervention ef-
fects on functional, socioeconomic,
and clinical outcomes (55,56). Un-
structured covariance was specified
in the mixed-effects model to account
for within-patient correlations of re-
peated observations over time. Fixed
effects of time, study group, and their
interactions were examined. Both lo-
gistic regression and linear mixed-ef-
fects models were adjusted for gen-
der, ethnicity, years in the United
States (less than ten versus ten or
more), dysthymia, baseline depres-
sion severity (PHQ-9 score ≥15 ver-

sus <15), anxiety, cancer stage, cancer
type, and treatment status.

In addition, landmark analyses
were conducted on depression re-
currence (PHQ-9 score ≥10 over 18
and 24 months) for patients who no
longer had major depressive disor-
der at 12 months. Clinical, function-
al, and socioeconomic variables were
examined for association with recur-
rence in logistic regression models
that controlled for study group. All
analyses were conducted using SAS,
version 9.1. Hot-deck imputations as
well as predictive-model–based mul-
tiple imputations (57,58) imple-
mented in SOLAS, version 3.2, were
adopted to validate the evaluation of
the intervention effect. Results with
imputed data were consistent with

the results analyzed with all available
data; thus, we present only the re-
sults for the analyses with all avail-
able data.

Results
Population
Patients (242 in the intervention
group and 230 in enhanced usual
care) were predominantly Latina
and foreign born; most (N=249,
53%) were from Mexico, El Salvador
(N=66, 14%), and Guatemala
(N=43, 9%). A total of 352 patients
(75%) had been in the United States
for at least ten years, and 300 (64%)
had not completed high school. A to-
tal of 304 patients (64%) were diag-
nosed as having gynecologic or
breast cancer, 132 (28%) had stage 3
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Baseline characteristics of 472 patients with cancer and depression, by type of attrition, by 24 months

Completed 24- Not able to 
month assessment Deceaseda Declinedb be located
(N=210, 44%) (N=102, 22%) (N=96, 20%) (N=64, 14%)

Characteristic N % N % N % N %

In intervention group 111 53 47 46 46 48 38 59
Demographic

Hispanic 195 93 89 87 75∗∗∗ 78 56 88
Female 187 89 78∗∗ 76 75∗ 78 59 92
Age (M±SD) 47.37±12.29 53.25±12.91∗∗∗ 49.26±13.36 44.63±12.52
In the United States >10 years 157 75 75 74 69 72 51 80

Clinical
Cancer stage

Stage 0 or unstaged 87 41 42 41 52 54 30 47
Stage 1 or 2 68 32 13∗∗∗ 13 25 26 19 30
Stage 3, 4, or recurrent 55 26 47∗∗∗ 46 19 20 15 23

Postacute cancer treatment and
in follow-up care 112 53 32∗∗∗ 31 49 51 34 53

History of major depressive disorder 30 14 11 11 11 11 9 14
Functional impairment (M±SD score)c 6.39±1.77 5.76±1.80∗∗ 5.94±1.78∗ 5.98±1.49
Pain (M±SD score)d 10.15±11.28 14.78±11.95∗∗ 11.79±11.13 11.22±11.90
Depression (M±SD score)e 12.52±3.36 13.92±3.48∗∗ 13.02±3.50 13.73±3.54∗

Anxiety (M±SD score)f 6.51±4.73 5.58±4.67 6.07±4.51 7.58±4.72
Quality of life (M±SD score)g

Physical well-being 17.98±5.76 13.69±5.68∗∗∗ 16.46±5.88∗ 17.65±5.25
Social or family well-being 14.12±5.95 14.67±5.66 12.76±6.88 13.56±6.14
Emotional well-being 13.06±3.99 13.45±4.41 12.65±4.41 12.06±4.22
Functional well-being 12.26±5.18 9.68±4.78∗∗∗ 10.52±4.91∗∗ 11.81±4.66

a Includes three persons in hospice care
b Includes 25 persons not living in United States and 28 persons no longer receiving care at the study site
c As measured by the Karnofsky Performance Status Scale. Possible scores range from 0 to 10, with higher scores indicating better health and a score of

≤2 representing severe functional impairment.
d As measured by the Brief Pain Inventory Short Form. Possible scores range from 0 to 40, with higher scores indicating more pain.
e As measured by the Patient Health Questionnaire–9. Possible scores range from 0 to 27, with higher scores indicating more severe depression.
f As measured by the Brief Symptom Inventory. Possible scores range from 0 to 24, with higher scores indicating worse anxiety.
g The well-being subscales are from the Functional Assessment of Cancer Therapy Scale. Possible scores range from 0 to 28 for physical, social or fam-

ily, and functional well-being and from 0 to 24 for emotional well-being, with higher scores indicating better health.
∗p<.05 for the comparison with the group that completed the 24-month assessment

∗∗p<.01 for the comparison with the group that completed the 24-month assessment
∗∗∗p<.001 for the comparison with the group that completed the 24-month assessment



or 4 cancer or recurrent cancer, and
139 (29%) had moderate to severe
depression (PHQ-9 score ≥15) at
baseline.

Depression care
Table 2 presents data on depression
care received by each group at base-
line and at 12, 18, and 24 months.

The number of patients in the inter-
vention group who reported having
had any depression treatment de-
clined from 72% at 12 months to 21%
at 18 months and 18% at 24 months,
whereas relatively small proportions
of patients in enhanced usual care re-
ported having received treatment—
10% at 12 months, 6% at 18 months,
and 13% at 24 months. Significant
group differences in receipt of anti-
depressant medication disappeared at
the 18-month assessment, and signif-
icant group differences in receipt of
counseling or antidepressant treat-
ment disappeared at 24 months.
Among patients who experienced re-
currence of major depression—35 in
the intervention group (36%) and 29
in enhanced usual care (39%)—the
intervention patients were signifi-
cantly more likely to have received
depression treatment after 12 months
(N=12, 34%, compared with N=3,
10%; p=.03) (data not shown).

Sustained depression improvement
Table 3 presents data on depression
outcome measures over the 24
months for the two treatment groups.
Intervention patients were more like-
ly than those in enhanced usual care
to show improvement in depression
symptoms (50% reduction in PHQ-9
score) at 24 months (46% compared
with 32%; odds ratio [OR]=2.09), and
their PHQ-9 score was significantly
more likely to have decreased by 5
points since baseline (54% compared
with 37%; OR=2.07). No significant
interactions between treatment group
and race-ethnicity, baseline depres-
sion severity, baseline cancer site or
stage, or worsening cancer status
over time were found for depression
improvement.

Recurrence
As shown in Table 4, 172 patients no
longer met criteria at 12 months for
mild, moderate, or severe major de-
pression (PHQ-9 score <10). Of
these, 64 patients (37%) (36% in the
intervention group and 39% in en-
hanced usual care) experienced re-
currence of depression (PHQ-9 score
≥10) at 18 or 24 months. Because re-
currence rates did not vary signifi-
cantly between the treatment groups,
data for intervention and enhanced
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Depression treatment received at baseline and during follow-up by patients with
cancer and depression, by treatment groupa

Enhanced Intervention compared
usual care Intervention with enhanced usual care

Treatment and time point N % N % OR 95% CI p

Antidepressant medication
Baseline 19 8 14 6 .68 .33–1.39 .29
Over 12 months 20 9 81 33 5.28 3.11–8.98 <.001
18-month follow-up 7 6 13 9 1.69 .65–4.37 .28
24-month follow-up 10 10 17 15 1.61 .70–3.70 .26

Problem-solving therapy or
mental health counseling

Baseline 16 7 20 8 1.20 .61–2.39 .59
Over 12 months 11 5 165 68 42.66 21.98–82.81 <.001
18-month follow-up 4 3 24 17 6.10 2.06–18.10 .001
24-month follow-up 6 6 7 6 1.04 .34–3.22 .94

Any depression treatment
Baseline 28 12 25 10 .83 .47–1.47 .53
Over 12 months 24 10 175 72 22.42 13.49–37.26 <.001
18-month follow-up 8 6 31 21 4.04 1.78–9.17 .001
24-month follow-up 13 13 20 18 1.45 .68–3.10 .33

a Sample: 472 patients over 12 months, 272 at 18 months, and 210 at 24 months

TTaabbllee  33

Depression outcomes during follow-up of patients with cancer and depression,
by treatment groupa

Enhanced Intervention compared
usual care Intervention with enhanced usual carec

Outcome measure
and follow-upb N % N % OR 95% CI p

50% drop in PHQ–9 score
from baseline

6 months 63 41 82 49 1.43 .88–2.32 .15
12 months 57 50 91 63 2.02 1.18–3.47 .01
18 months 66 52 87 60 1.45 .87–2.41 .16
24 months 32 32 51 46 2.09 1.13–3.86 .02

5-point drop in PHQ–9 score
from baseline

6 months 76 50 102 61 1.58 .97–2.57 .06
12 months 68 60 104 72 2.03 1.15–3.58 .01
18 months 70 55 100 69 1.81 1.07–3.04 .03
24 months 37 37 60 54 2.07 1.15–3.72 .02

Depression remission
(PHQ–9 score <5)

6 months 44 29 57 34 1.41 .85–2.36 .18
12 months 41 36 54 38 1.25 .72–2.19 .43
18 months 43 34 64 44 1.84 1.07–3.16 .03
24 months 25 25 35 32 1.58 .82–3.07 .17

a Sample: 318 patients at 6 months, 258 at 12 months, 272 at 18 months, and 210 at 24 months
b PHQ-9: Patient Health Questionnaire
c The logistic regression models adjusted for gender, race-ethnicity, years in the United States (<10

versus ≥10), dysthymia, baseline depression severity (PHQ–9 score ≥15 versus <15), anxiety, can-
cer stage, cancer type, and cancer treatment status (before treatment, in acute treatment, or in fol-
low-up care).



usual care patients were combined to
examine clinical, functional, and so-
cioeconomic factors that may have
been associated with recurrence. At
18 or 24 months, patients who had
stage 3 or 4 cancer or recurrent can-
cer at baseline were more likely have
recurrent depression (38% had recur-
rent depression and 19% had nonre-
current depression; p=.01). Twelve-
month PHQ-9, BPI, KPSS, and
FACT-G scores each had a highly sig-
nificant association with recurrence
(p=.004 for KPSS scores and p<.001
for all others), as did the number of
stressors (p=.01). A greater propor-
tion of patients with recurrent de-
pression had an emergency room vis-
it between 12 and 24 months (47%
compared with 20% who had nonre-
current depression; p<.001). Recur-
rence was not associated with age;
gender; receipt of chemotherapy, ra-

diation, or acute hormone therapy af-
ter 12 months; cancer progression or
remission; use of complementary and
alternative medicine; number of
emergency room visits; hospitaliza-
tion; or length of hospital stay.

Quality of life and 
patient satisfaction
Table 5 presents data on quality-of-life
measures over time for the two treat-
ment groups. Random-effects models
indicated significantly greater im-
provement among patients in the in-
tervention group (reflected as a signif-
icant time × study group interaction)
in FACT-G social and family well-be-
ing and emotional well-being (p<.001
for each). Significant group differ-
ences in FACT-G adjusted mean
scores were also found: intervention
patients had significantly better func-
tional well-being at each follow-up

(adjusted mean difference ranging
from 1.41 to 1.79; p values of .01 and
.02), and better social and family well-
being at 24 months (adjusted mean
difference=1.89, p=.03). No signifi-
cant interactions on quality-of-life out-
comes were found between study
group and ethnicity, baseline cancer
site or cancer stage, history of depres-
sion, dysthymia, or depression severity.

Patient satisfaction with care was
surveyed at 18 and 24 months. A sig-
nificantly greater proportion of pa-
tients in the intervention group than
in enhanced usual care reported be-
ing satisfied or very satisfied with the
care they received for their emotional
problems (93%, N=138, compared
with 80%, N=101; p=.001). Over 90%
of patients in each study group
(138–146 in the intervention group
and 116–121 in enhanced usual care)
were satisfied or very satisfied with
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Outcome measure scores at 12 months and logistic regression models of potential predictors of recurrent depression
among patients with no depression at 12 months and with recurrent depression at 18 or 24 months

No recurrent Recurrent 
No depression depression at 18 depression at 18 Recurrent depression
at 12 monthsa or 24 months or 24 months compared with
(N=172) (N=108) (N=64) nonrecurrent depressionb

Measure N % N % N % OR 95% CI p

Clinical and quality-of-life
outcomes at 12 months

Baseline cancer stage 3 or 4
or recurrent 45 26 21 19 24 38 2.49 1.24–5.00 .01

PHQ-9 depression scorec 4.37±2.79 3.54±2.69 5.78±2.37 1.39 1.21–1.59 <.001
BPI pain scored 7.98±11.15 5.58±9.52 12.03±12.54 1.05 1.02–1.08 <.001
KPSSe 6.98±1.68 7.28±1.65 6.48±1.62 .75 .61–.91 .004
FACT-Gf

Physical well-being 22.74±4.90 24.00±4.16 20.61±5.34 .86 .80–.93 <.001
Social and family well-being 17.39±6.28 18.91±6.11 14.83±5.75 .89 .84–.94 <.001
Emotional well-being 17.92±4.27 19.27±3.49 15.65±4.51 .80 .73–.88 <.001
Functional well-being 15.82±5.59 17.29±5.40 13.34±5.03 .87 .82–.93 <.001

Number of stressorsg 3.60±2.48 3.24±2.30 4.22±2.66 1.18 1.04–1.35 .01
Cancer status and health service
use between 12 and 24 months

Worsened cancer status or deceased 27 16 17 16 10 16 .98 .42–2.31 .97
Received chemotherapy, radiation,

or acute hormone therapy 80 47 46 43 34 53 1.53 .82–2.84 .18
One or more emergency room visits 52 30 22 20 30 47 3.49 1.77–6.89 <.001
One or more hospitalizations 34 20 21 19 13 20 1.06 .49–2.30 .88

a Score <10 on the Patient Health Questionnaire (PHQ-9)
b The logistic regression models adjusted for study group.
c Possible scores on the PHQ-9 range from 0 to 27, with higher scores indicating worse depression.
d BPI, Brief Pain Inventory Short Form. Possible scores range from 0 to 40, with higher scores indicating more pain.
e KPSS, Karnofsky Performance Status Scale. Possible scores range from 0 to 10, with higher scores indicating better health.
f The well-being subscales are from the Functional Assessment of Cancer Therapy Scale (FACT-G). Possible scores range from 0 to 28 for physical, so-

cial or family, and functional well-being and from 0 to 24 for emotional well-being, with higher scores indicating better health.
g Assessed stressors were work, unemployment, financial problems, marital or family conflicts, cultural conflicts, health concerns, legal problems, im-

migration problems, and worries about community violence.



their overall health care, clinic servic-
es, courtesy and respect from their
doctor and nurses, and ability to take
part in decisions made about care.

Discussion
Use of the ADAPt-C collaborative
care model resulted in long-term im-
provement in depression symptoms
and satisfaction with emotional care
among low-income predominantly
Hispanic patients with cancer. Al-
though FACT-G scores showed
some improved quality-of-life out-
comes, differences were small and
may reflect negative effects of so-
cioeconomic stress (12). Notably,
long-term depression improvement
was found despite declining access

to follow-up depression care and on-
going socioeconomic stress. Also im-
portant with respect to the needs of
predominantly Hispanic cancer pa-
tients were the relatively high rates
of clinically significant depression at
baseline, the strong initial treatment
preference for problem-solving ther-
apy over antidepressants (receipt of
which may have facilitated subse-
quent antidepressant acceptance),
and the significant rate of depression
recurrence.

Long-term benefits of collaborative
care have been noted among older
adults with depression (59), and im-
provement at 12 months was found
for a subgroup of cancer patients
(21). However, even though patients

in the study reported here received
evidence-based combined therapies
that have been found to be associated
with better longer-term outcomes in
other studies, 24-month recurrence
rates in this safety-net population
were relatively high. Cancer patients
frequently face ongoing cancer-relat-
ed and socioeconomic stress (12), and
the finding that clinical, functional,
and socioeconomic factors were asso-
ciated with recurrence of depression
is consistent with findings of other
studies (1). Moreover, the negative
relationship between depression and
quality of life is well documented
(60–62). This underscores a critical
need to develop transition pathways
for the management of mental health
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Quality-of-life measures at baseline and during follow-up and logistic regression models of differences in improvement, by
treatment groupa

Intervention compared
with enhanced usual carec

Enhanced usual care Intervention Adjusted
Measure and mean
time pointb M SD M SD difference 95% CI p

Physical well-being
Baseline 16.51 5.87 16.88 5.99 .45 –.60 to 1.50 .4
6 months 20.58 6.02 21.51 5.56 1.76 .53 to 2.98 .01
12 months 20.78 6.00 22.12 5.61 .93 –.40 to 2.26 .17
18 months 21.00 5.95 21.86 6.28 1.49 .19 to 2.78 .02
24 months 19.53 6.19 20.75 6.09 1.39 –.05 to 2.83 .06
Time × group interaction .33

Social and family well-being
Baseline 14.40 5.73 13.42 6.46 .53 –1.75 to .70 .4
6 months 14.65 6.53 17.10 6.79 .47 –.95 to 1.9 .51
12 months 15.89 5.96 15.83 6.92 2.86 1.31 to 4.41 <.001
18 months 14.79 6.65 16.38 6.90 .21 –1.30 to 1.71 .79
24 months 14.89 6.21 14.66 6.96 1.89 .22 to 3.56 .03
Time × group interaction <.001

Emotional well-being
Baseline 13.58 4.39 12.31 3.94 1.41 –2.23 to –.59 <.001
6 months 16.32 4.75 17.31 4.52 .58 –.40 to 1.55 .25
12 months 17.38 4.79 17.73 4.40 .98 –.10 to 2.06 .07
18 months 16.55 4.48 16.84 4.82 .69 –.35 to 1.73 .19
24 months 15.57 4.46 15.77 5.65 .28 –.89 to 1.45 .64
Time × group interaction <.001

Functional well-being
Baseline 11.32 4.85 11.25 5.28 .05 –.98 to 1.08 .92
6 months 13.53 5.58 14.63 6.26 1.41 .20 to 2.62 .02
12 months 13.54 5.70 14.67 6.16 1.54 .22 to 2.86 .02
18 months 15.61 6.14 16.59 6.20 1.61 .33 to 2.89 .01
24 months 12.82 5.87 13.80 6.56 1.79 .37 to 3.22 .01
Time × group interaction .08

a Sample: 470–472 patients at baseline, 317–318 at 6 months, 258 at 12 months, 272 at 18 months, 210 at 24 months
b The well-being subscales are from the Functional Assessment of Cancer Therapy Scale. Possible scores range from 0 to 28 for physical, social or fam-

ily, and functional well-being and from 0 to 24 for emotional well-being, with higher scores indicating better health.
c Mixed-effects linear regression adjusted for gender, race-ethnicity, years in the United States (<10 versus ≥10), dysthymia, baseline depression sever-

ity (Patient Health Questionnaire score ≥15 versus <15), anxiety, cancer stage, cancer type, and cancer treatment status (before treatment, in acute
treatment, or in follow-up care).



problems as detailed in the Institute
of Medicine reports (6,7) to ensure
that patients with cancer receive fol-
low-up symptom monitoring and de-
pression care as they make the transi-
tion from acute oncology care to fol-
low-up primary care.

Despite relatively high rates of clin-
ically significant major depression
(highest for mild depression), treat-
ment rates were low in the control
group, and treatment rates dropped
significantly over time for both study
groups, including among patients ex-
periencing recurrence. Recurrence of
depression across populations ranges
up to 50% among those who recover
from a first episode of depression, and
recurrence is common among patients
with comorbid general medical illness
and negatively affects overall health
and economic stress (1). Among can-
cer survivors, the risk of depression re-
currence highlights a need to develop
continuation models for psychological
care (3–5,63,64), including tailored
models for diverse racial-ethnic popu-
lations and socioeconomically disad-
vantaged populations (65).

Even though the study used practi-
cal and culturally sensitive strategies
to maintain the sample, at 24 months,
deaths, dropout (possibly attributable
to declining health and ongoing so-
cioeconomic stress), and inability to
locate patients (attributable to the ge-
ographic mobility of the population)
resulted in relatively high postbase-
line attrition, with some effects on
randomization. As is common in
mental health services effectiveness
trials, our study design may have bi-
ased our comparisons in favor of the
enhanced usual care group. Increased
antidepressant treatment among pa-
tients in enhanced usual care may be
partly attributable to the fact that on-
cologists were informed of patients’
depression and study enrollment sta-
tus by the recruiters. In addition, all
oncologists participated in a depres-
sion didactic and were given the
stepped care algorithm, and acutely
suicidal patients were referred to spe-
cialty mental health. Patients in en-
hanced usual care may have benefit-
ed from receiving patient and family
educational pamphlets and informa-
tion about community resources.
These biases may contribute to an un-

derestimation of the effectiveness of
the intervention compared with en-
hanced usual care. Additional limita-
tions include reliance on patient self-
reports of psychotherapy receipt and
the inability to determine which in-
tervention components led to better
outcomes.

Conclusions
The study findings suggest that col-
laborative care results in long-term
modest improvement in depression
among cancer survivors. However, re-
sults underscore the need for long-
term symptom monitoring and treat-
ment adjustments and for collabora-
tion between oncologists and primary
care providers in the care of cancer
survivors.
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