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A B S T R A C T

Purpose
In a randomized trial, early palliative care (EPC) in patients with metastatic non–small-cell lung
cancer (NSCLC) was observed to improve survival. In a secondary analysis, we explored the
hypothesis that the survival benefit resulted from improving depression.

Patients and Methods
In total, 151 patients with newly diagnosed metastatic NSCLC participated in a randomized trial of
EPC integrated with standard oncology care versus standard oncology care alone. Depression was
assessed at baseline and at 12 weeks with the Patient Health Questionnaire-9 (PHQ-9) and was
scored diagnostically by using Diagnostic and Statistical Manual of Mental Disorders, 4th Edition,
criteria for major depression syndrome (MDS). Depression response was considered � 50%
reduction in PHQ-9 scores at 12 weeks. Survival differences were tested with log-rank and Cox
proportional hazards models.

Results
At baseline, 21 patients (14%) met MDS criteria. MDS significantly predicted worse survival
(hazard ratio, 1.82; P � .02). Patients assigned to EPC had greater improvements in PHQ-9 scores
at 12 weeks (P � .001); among patients with MDS, those receiving EPC had greater rates of
depression response at 12 weeks (P � .04). However, improvement in PHQ-9 scores was not
associated with improved survival, except in a sensitivity analysis in which patients who died
before 12 weeks were modeled to have worse depression. The group randomly assigned to EPC
remained independently associated with survival after adding improvement in PHQ-9 scores to the
survival model.

Conclusion
Depression predicted worse survival in patients with newly diagnosed metastatic NSCLC.
Although EPC was associated with greater improvement in depression at 12 weeks, the data do
not support the hypothesis that treatment of depression mediated the observed survival benefit
from EPC.

J Clin Oncol 30:1310-1315. © 2012 by American Society of Clinical Oncology

INTRODUCTION

In a randomized controlled trial of 151 patients with
metastatic non–small-cell lung cancer (NSCLC), we
observed that integrating palliative care with stan-
dard oncology care soon after diagnosis significantly
improved survival by approximately 3 months.1

This is particularly important because the median
survival of this population is typically 8 to 10
months.2 Although the primary outcome of the trial
was quality of life, the observed survival benefit
generated great interest in the intervention and
the potential underlying mechanisms. Several hy-
potheses for how early palliative care (EPC) might
have extended life include facilitating the receipt
of more chemotherapy, improving the manage-

ment of medical comorbidities, aiding in the dis-
continuation of futile and possibly detrimental
cancer treatments at the end of life, and improv-
ing the treatment of depression.

Although previous research has shown depres-
sion to be associated with worse survival in individ-
uals with cancer,3,4 whether treating depression in
patients with cancer has an impact on survival re-
mains unclear. Interestingly, a recent study5 of pa-
tients with metastatic breast cancer demonstrated
that improvement in depressive symptoms, not
specific to any treatment, was associated with in-
creased survival.

EPC has the potential to treat depression and
intervene with patients regarding their health behav-
iors and their use of health care, any of which may
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extend survival. In particular, we previously demonstrated that
patients receiving EPC had less depressive symptoms at 12 weeks
compared with patients receiving standard oncology care alone.1

However, further study is needed to investigate the effect of receiving
EPC on changes in depression from baseline to 12 weeks and the
possible impact that treatment of depression may have had on sur-
vival. We hypothesized that depression is associated with worse sur-
vival in patients with newly diagnosed metastatic NSCLC, that
receiving EPC is associated with greater improvement in depression at
12 weeks, and that improvement in depression at 12 weeks mediates
the observed survival benefit of receiving EPC. This study explores
these hypotheses in a secondary analysis of the clinical trial data.

PATIENTS AND METHODS

Sample

Between June 7, 2006, and July 15, 2009, 151 ambulatory patients within
8 weeks of diagnosis of metastatic NSCLC participated in a randomized con-
trolled trial comparing EPC integrated with standard oncology care versus
standard oncology care alone at the Massachusetts General Hospital. Full
details of the trial are published elsewhere.1 Patients who presented to the
outpatient thoracic oncology clinic were eligible to enroll if they had confirmed
metastatic NSCLC, an Eastern Cooperative Oncology Group (ECOG) perfor-
mance status (PS) of 0 to 2, and the ability to read and respond to questions in
English. Patients who were already receiving care from the palliative care
service were not eligible to participate in the study. All medical oncologists in
the clinic agreed to approach, recruit, and obtain consent from their patients.
Enrolled patients were randomly assigned in a 1:1 fashion without stratifica-
tion: 77 to EPC integrated with standard care and 74 to standard care alone.
Before enrollment began, the Dana-Farber/Partners CancerCare institutional
review board approved the study protocol, and all participants provided writ-
ten informed consent.

EPC

Patients assigned to EPC met with a member of the palliative care team,
which consisted of board-certified palliative care physicians and advanced
practice nurses, within 3 weeks of enrollment and at least monthly thereafter in
the ambulatory setting until death. Members of the care team or patients could

schedule additional visits with the palliative care service at their discretion. The
study protocol included general guidelines for the ambulatory palliative care
visits, which we adapted from the National Consensus Project for Quality
Palliative Care.6 Participants randomly assigned to the standard care only
group met with the palliative care service on request from the patient, family,
or oncologist. These participants did not cross over to the EPC group or follow
the specified EPC protocol. Regardless of group assignment, all participants
continued to receive routine oncology care throughout the study period.

Depression

Depression was assessed at baseline and 12 weeks with the Patient Health
Questionnaire-9 (PHQ-9).7 The PHQ-9 is a nine-item self-report instrument
developed to screen for major depressive disorder in primary care settings by
using Diagnostic and Statistical Manual of Mental Disorders, 4th Edition
(DSM-IV) criteria. It can be scored continuously for a measure of symptom
levels and categorically for presumed diagnoses of major depression syndrome
(MDS). A diagnosis of MDS is given according to DSM-IV criteria if an
individual endorses at least one of the first two items as occurring at least half
the days and at least four of the other seven items as occurring at least half the
days. The PHQ-9 has been validated in samples of patients with cancer and
used in clinical trials with this population.8,9 Patients were considered depres-
sion responders if they had MDS at baseline and displayed a � 50% reduction
in PHQ-9 scores at 12 weeks, which is the standard criterion for response in
depression treatment trials.10 By using an intent-to-treat analysis, participants
who met criteria for depression at baseline but did not survive to 12 weeks were
considered nonresponders. Finally, we reviewed participants’ electronic med-
ical records to collect data on new prescriptions for antidepressant medica-
tions and any mental health visits (with social workers, psychologists, or
psychiatrists) from baseline until 12 weeks.

Statistical Methods

We performed statistical analyses by using SPSS, version 16.0 (SPSS,
Chicago, IL). Descriptive summaries of demographic and clinical variables
were compiled. We examined differences in categorical variables with �2 and
Fisher’s exact tests and differences in continuous variables with independent
samples t tests. Survival was calculated from time of enrollment until death or
to the time of censoring data on September 20, 2010. We analyzed associations
between baseline depression and survival by using both categorical and con-
tinuous scoring of the PHQ-9. In an unadjusted analysis, we used a log-rank
test to examine the difference in survival between participants who met criteria
for MDS and those who did not. All other tests of associations between

Table 1. Patient Characteristics

Characteristic

All Patients (N � 151) No MDS (n � 129) MDS (n � 21)

PNo. % No. % No. %

Age, years .27
Mean 64.4 64.0 66.5
SD 9.6 9.6 9.4

Male 73 48.3 60 46.5 12 57.1 .37
ECOG PS .16

0 56 37.1 51 39.5 5 23.8
1 81 53.6 68 52.7 12 57.1
2 14 9.3 10 7.8 4 19.0

White 141 93.4 126 97.8 20 95.3 .46
Married 93 61.6 82 63.6 10 47.6 .16
Smoker 124 of 149* 83.2 106 of 127* 83.5 17 of 21* 81.0 .76
Smoking pack years 37.1 33.1 35.4 31.1 41.1 32.7 .43
EGFR mutation 16 10.6 16 12.4 0 0 .23
Brain metastases 43 28.5 40 31.0 3 14.3 .12
Platinum-doublet first-line therapy 70 46.4 60 46.5 10 47.6 .93

Abbreviations: ECOG, Eastern Cooperative Oncology Group; MDS, major depression syndrome; PS, performance status.
*Smoking status was assessed in 149 patients. One hundred forty-eight patients had both smoking status and baseline PHQ-9.
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depression and survival were conducted as adjusted analyses by using Cox
proportional hazards models and controlling for potential confounding (PS,
age, sex, race, marital status, and smoking history). We considered all P values
at the two-sided � level of .05 to be statistically significant.

We explored the hypothesis that improvement in depression mediated
the observed survival benefit from receiving EPC by conducting a series of
analyses that used the method described by Baron and Kenny.11 An association
between receiving EPC and survival in this trial had already been reported in
the primary study.1 We examined the association of receiving EPC with
changes in depression from baseline to 12 weeks (continuous PHQ-9 change
scores) by using linear regression and controlling for baseline PHQ-9 score. To
illustrate the clinical significance of changes in depression, we also examined
differences in depression response rates at 12 weeks among patients who met
criteria for MDS at baseline by using Fisher’s exact test. We then tested medi-
ation by adding PHQ-9 change scores to a Cox proportional hazards model
that included EPC group randomization, baseline PHQ-9 score, PS, age, sex,
race, marital status, and smoking history. If EPC group randomization and
survival were no longer independently associated in this model, there would be
evidence that change in depression mediates the survival benefit from receiv-
ing EPC.

Finally, to account for missing data in PHQ-9 scores for those who died
before 12 weeks, we conducted sensitivity analyses of the survival models.
Specifically, we tested three additional models that assigned different PHQ-9
change scores for the deceased: change score � 0 (last end point carried
forward), average change score, and average change score among those who
worsened from baseline to 12 weeks.

RESULTS

Table 1 includes a summary of the study sample characteristics. Of the
151 participants, 150 completed the baseline PHQ-9. Twenty-one
(14%) met diagnostic criteria for MDS at baseline. Baseline rates of
MDS were not significantly different between the EPC and standard
oncology care alone groups, and we previously reported that there
were no significant differences between these groups with respect to
PS, age, sex, marital status, and smoking history.1 We also observed no
statistically significant differences in baseline characteristics between
those with and without MDS.

At 12 weeks, 27 participants (18%) had died: 17 assigned to
standard oncology care alone and 10 receiving EPC. Of those alive at
12 weeks, 104 (85%) completed the PHQ-9 for the second time.
Failure to complete the PHQ-9 again at 12 weeks was not associated
with EPC randomization group, baseline MDS, or baseline PHQ-
9 score.

Depression and Survival

In the entire sample, median survival was shorter for patients
with depression at baseline. Patients with MDS had a median survival
of 5.4 months versus 10 months for those without MDS (log-rank
P � .001). After controlling for PS, sex, age, race, smoking history, and
marital status, MDS remained associated with worse survival (hazard
ratio [HR], 1.82; 95% CI, 1.10 to 3.01; P � .02). Adjusted survival
curves are displayed in Figure 1. Continuous PHQ-9 scores were also
associated with survival, controlling for PS, sex, age, race, smoking
hisory, and marital status (HR, 1.04; 95% CI, 1.01 to 1.08; P � .02).

Changes in Depression

Participants receiving EPC had greater improvement in their
PHQ-9 scores from baseline to 12 weeks compared with those
receiving standard oncology care alone (mean change, �0.96
[standard deviation, 4.65] v 0.06 [standard deviation, 4.07]), re-
spectively, and this difference was significant controlling for base-
line PHQ-9 scores (P � .001).

Among patients with baseline MDS, those assigned to EPC had
greater rates of depression response at 12 weeks compared with those
in the standard oncology care alone group (42.9% v 0%; P � .04).
Despite the greater improvement in patients receiving EPC, rates of
new antidepressant prescriptions and mental health visits did not
differ significantly between the two groups (Table 2).
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Fig 1. Adjusted survival curves by major depression syndrome (MDS) status.
Cox proportional hazards model adjusted for performance status, age, sex, race,
marital status, and smoking history.

Table 2. Interventions for Depression by Group

Population Studied
No. of

Patients
Treatment

Group
No. of

Patients

Antidepressants

P

Mental Health
Visits

PNo. % No. %

Entire sample 151 Standard� 74 13 18 .92 26 35 .16
EPC† 77 14 18 19 25

Patients with MDS 21 Standard� 12 3 25 1.0 7 58 .67
EPC† 9 3 33 4 44

Abbreviations: EPC, early palliative care; MDS, major depression syndrome.
�Standard, standard oncology care alone.
†EPC, standard oncology care integrated with EPC.

Pirl et al

1312 © 2012 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY



Effect of Changes in Depression on Survival

Associations between changes in PHQ-9 scores from baseline to
12 weeks and survival are summarized in Table 3 for the complete case
analysis (ie, analysis of only patients with PHQ-9 data at 12 weeks) and
the three sensitivity analysis models to account for patients who had
died by 12 weeks. We observed no significant association in the com-
plete case analysis as well as in two sensitivity analysis models (ie,
assigning those who had died by 12 weeks change scores of 0 and the
average change). However, in the model in which we assigned those
who had died by 12 weeks the average change score of those who had
higher depression scores at 12 weeks, we did find a significant associ-
ation between change in depression and survival.

Depression Mediating Survival Benefit From EPC

Table 4 displays the HRs for the survival models that include EPC
randomization group, baseline PHQ-9 score, and change in PHQ-9
score from baseline to 12 weeks. In the complete case analysis and all
three sensitivity analysis models, EPC randomization group remained
independently associated with survival with the inclusion of change in
PHQ-9 scores. Baseline PHQ-9 score remained independently associ-
ated with survival only in the sensitivity analysis model of worsening
depression scores for those who had died by 12 weeks.

DISCUSSION

Depression in patients with newly diagnosed metastatic NSCLC ap-
pears to be associated with worse survival. Although a relationship
between depression and survival has not been consistently found in
other studies of advanced lung cancer, this study is one of the largest,
and it replicates our previous findings in patients with newly diag-

nosed metastatic NSCLC in a single-arm feasibility study of EPC.12-17

Depression, which is treatable, may represent a target to improve both
quality of life and survival in this population with a heavy symptom
burden and poor prognosis.

Although previous trials of psychotherapy have shown a re-
duction in depressive symptoms in individuals with cancer, few
intervention studies have specifically targeted major depression.18,19

Randomized trials of antidepressants have yet to show significant
benefit over placebo in individuals with depression and cancer, al-
though antidepressants have been shown to be superior to placebo in
trials in individuals with medical illnesses.20-22 EPC appears to have
efficacy for the treatment of depression in patients with metastatic
NSCLC. The greater depression response rate in patients receiving
EPC is not accounted for by differences in antidepressant prescrip-
tions and mental health visits. Nonetheless, researchers have shown
that collaborative care models, which involve sharing care between
mental health and medical clinicians, appear to be effective for treating
depression in samples of patients with cancer.8,23 Such approaches are
similar to integrated EPC in which oncologists and palliative care
clinicians share in the care of patients with newly diagnosed metastatic
NSCLC. In fact, the palliative care clinicians in the trial spent a sub-
stantial portion of their visits providing counseling on coping.24

It remains unclear whether improvements in depression result in
improved survival in patients with metastatic lung cancer. In our
complete case analysis and sensitivity analysis of three different models
for changes in depression in patients who died before the second
depression assessment, only one model showed a significant associa-
tion between changes in depression and survival: the model in which
depression worsened in those who died by 12 weeks. However, a
longitudinal study of depression in patients with advanced lung cancer

Table 3. Adjusted HRs for Improvement in PHQ-9 Scores at 12 Weeks

Variable HR 95% CI P

Complete case analysis 0.99 0.93 to 1.06 .88
Sensitivity analysis models to account for patients who had died by 12 weeks

Last end point carried forward (improvement � 0) 0.98 0.93 to 1.04 .45
Assign average change in sample (improvement � 0.5) 0.99 0.93 to 1.04 .60
Assign average change in portion of sample that worsened at 12 weeks (improvement � �3.24) 0.93 0.88 to 0.98 .004

Abbreviations: HR, hazard ratio; PHQ-9, Patient Health Questionnaire-9.

Table 4. Adjusted HR in Mediation Model of Survival

Variable

EPC Randomization Baseline PHQ-9
Change in PHQ-9 Score

at 3 Months

HR 95% CI P HR 95% CI P HR 95% CI P

Without change in depression in model 0.66 0.45 to .95 .03 1.04 1.00 to 1.08 .05
Complete case analysis 0.59 0.36 to .97 .04 1.04 0.99 to 1.10 .12 1.01 0.94 to 1.08 .77
Sensitivity analysis models to account for patients

who had died by 12 weeks
Last end point carried forward (improvement � 0) 0.60 0.40 to .910 .02 1.05 0.99 to 1.09 .06 0.99 0.94 to 1.05 .82
Assign average change in sample (improvement � 0.5) 0.60 0.40 to .90 .02 1.04 0.99 to 1.09 .07 1.0 0.94 to 1.06 .99
Assign average change in portion of sample that

worsened at 12 weeks (improvement � �3.24) 0.66 0.44 to 1.00 .05 1.07 1.02 to 1.11 .002 0.94 0.89 to .99 .02

Abbreviations: EPC, early palliative care; HR, hazard ratio; PHQ-9, Patient Health Questionnaire-9.
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demonstrated worsening depression as death approaches, which
makes this model the most likely.25

We did not find evidence to support the hypothesis that the
survival benefit from receiving EPC is due to the treatment of depres-
sion. This negative finding, however, does not necessarily mean that
improvement in depression had no impact on the observed survival
benefit. There could be other contributing factors, and the better
treatment of depression alone might not be sufficient to explain the
association between receiving EPC and improved survival. These data
suggest that EPC is likely having an impact on survival in other ways
besides the treatment of depression. Several hypotheses for the effect
of EPC on survival remain, such as facilitating the receipt of more
chemotherapy, improving the management of medical comorbidities,
and aiding in the discontinuation of futile and possibly detrimental
cancer treatments at the end of life.

Another interesting finding is that in the sensitivity analysis
model in which improvement in depression is associated with longer
survival, baseline depression still appears to be associated with worse
survival. In other words, even if treating depression improves survival
in patients with newly diagnosed metastatic NSCLC, there may still be
a survival decrement from having depression at baseline. One poten-
tial explanation for this is the possibility that depressed patients might
have more aggressive or treatment-resistant tumors or be more likely
to have EGFR wild-type tumors,26 which could have an impact on
their prognosis regardless of the treatment of depression. A more
optimistic alternative could be that whatever effect depression may be
having on survival is occurring early and that the treatment of depres-
sion may have occurred too late. In that case, patients with newly
diagnosed metastatic NSCLC should be assessed for depression and
treated as early as possible, such as at the first oncology visit, to
minimize the effects of baseline depression.

Although our findings may be provocative, they are the result
of unplanned and exploratory analyses of a post hoc observation.
Several limitations prevent us from drawing definitive conclusions,
such as the modest sample size of depressed participants as well as
the lack of diagnostic interviews for major depressive disorder,
infrequent measures of depression, and failure to evaluate coping
styles. The fact that this study was conducted at a single institution
may also limit its generalizability.

However, the findings do raise several important questions that
require further investigation. Whether treating depression improves
survival in patients with newly diagnosed metastatic NSCLC remains
unclear, but possible. Future studies need to include repeated assess-
ments of depression within the first 12 weeks. Because 18% of these
newly diagnosed patients will not be alive by 12 weeks, determining
the trajectory of their depressive symptoms is critical.

With accumulating evidence for an association between depres-
sion and worse survival in patients with cancer, research needs to

move beyond the descriptive and focus on potential underlying mech-
anisms. Our data suggest that the negative impact of depression might
be occurring early, and potential mechanisms for the association be-
tween depression and survival should be explored in future research at
the time of diagnosis and shortly afterward. If biologic factors are
having an impact on the survival of depressed patients with metastatic
NSCLC, then these patients may require different cancer treatments,
such as more aggressive therapy or more specific care for their tumors.
Identifying early coping patterns, behaviors, and decision making that
might be maladaptive could also lead to new interventions to improve
survival in depressed patients with metastatic NSCLC. Importantly,
until we know the mechanism of the association between depression
and survival, there is the question of a potential need for stratification
by depression status in clinical trials for metastatic NSCLC.

Nonetheless, a key finding in this analysis is that depression is
clearly treatable in patients with metastatic NSCLC. Although survival
might be considered the ultimate end point in oncology, depression is
a disabling illness associated with suffering and poor quality of life that
warrants intervention regardless of the potential impact on survival.
EPC might represent another option for its treatment.
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