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BACKGROUND. The question of whether stress poses a risk for cancer progression
has been difficult to answer. A randomized clinical trial tested the hypothesis
that cancer patients coping with their recent diagnosis but receiving a psychologic intervention would have improved survival compared with patients who
were only assessed.

METHODS. A total of 227 patients who were surgically treated for regional breast
cancer participated. Before beginning adjuvant cancer therapies, patients were
assessed with psychologic and behavioral measures and had a health evaluation,
and a 60-mL blood sample was drawn. Patients were randomized to Psychologic
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Intervention plus assessment or Assessment only study arms. The intervention
was psychologist led; conducted in small groups; and included strategies to
reduce stress, improve mood, alter health behaviors, and maintain adherence to
cancer treatment and care. Earlier articles demonstrated that, compared with the
Assessment arm, the Intervention arm improved across all of the latter secondary
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outcomes. Immunity was also enhanced.
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Department of Internal Medicine, College of
Medicine, Ohio State University, Columbus, Ohio.

RESULTS. After a median of 11 years of follow-up, disease recurrence was
227 (24%) women. Using Cox proportional hazards analysis, multivariate comparison of survival was conducted. As predicted, patients in the Intervention arm
were found to have a reduced risk of breast cancer recurrence (hazards ratio
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[HR] of 0.55; P 5 .034) and death from breast cancer (HR of 0.44; P 5 .016) compared with patients in the Assessment only arm. Follow-up analyses also demonstrated that Intervention patients had a reduced risk of death from all causes (HR
of 0.51; P 5 .028).

CONCLUSIONS. Psychologic interventions as delivered and studied here can
improve survival. Cancer 2008;113:3450–8.  2008 American Cancer Society.
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P

sychologic and behavioral variables can have profound effects
on health. For cancer patients, a recent meta-analysis revealed
stress-related psychosocial factors to be associated with a higher
cancer incidence in initially healthy people, poorer survival in
patients diagnosed with cancer, and higher cancer mortality.1 In the
general case, the putative mechanism for stress/health effects has
been stressor-induced activation of the autonomic nervous system
and the hypothalamic-pituitary-adrenal axis with their molecular,
cellular, organ-level, and systemic effects. When stress is chronic, it
negatively affects most systems because of prolonged exposure to
catecholamines and glucocorticoids. To our knowledge, much of the
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FIGURE 1. The biobehavioral model of cancer stress and disease course
is shown, noting psychologic (stress and quality of life), behavioral (compliance and health behaviors), and biologic pathways to disease progression.
CNS indicates central nervous system. Copyright

 1994 by the American

Psychological Association (APA). Reproduced with permission from Andersen
BL, Kiecolt-Glaser JK, Glaser R. A biobehavioral model of cancer stress and
disease course. Am Psychol. 1994;49:389-404. The use of APA information
does not suggest endorsement by APA.

research concerning stress and cancer has focused
on suppressed immune responses.2–4
To conceptualize these relations in adult humans,
we proposed that stress accompanying a cancer diagnosis would trigger psychologic and behavioral
responses, as well as biologic responses, relevant to
subsequent disease outcomes (see Fig. 1).5 A randomized clinical trial (RCT) was designed to test this
possibility, reasoning that receipt of a psychologic
intervention might serve as a protective mechanism to
significantly alter the chain of adverse stress effects,
and thereby impact disease endpoints. Now, with a
median follow-up of 11 years, we found an altered disease course, a reduced risk of disease recurrence, and
improved survival for the breast cancer patients randomized to receive the psychologic intervention.

MATERIALS AND METHODS
Patients and Procedures
As previously described,6 women diagnosed with
breast carcinoma stage IIA (T0-1 N1 M0/T2 N0 M0),
IIB (T2 N1 M0/T3 N0 M0), IIIA (T0-2 N2 M0/T3 N1-2
M0), or IIIB (T4 any N M1/any T N3 M0),7 who were
surgically treated and awaiting adjuvant therapy, were
eligible. Exclusion criteria included prior cancer diagnosis; refusal of cancer treatment; age <20 years or
>85 years; residence >90 miles from the research site;
and diagnoses of mental retardation, severe or
untreated psychopathology (eg, schizophrenia), neurologic disorders, dementia, or any immunologic condition/disease.
As previously detailed,6 227 patients were
accrued and randomized to study arms within the
following strata: 1) lymph node status/tumor size:
negative lymph nodes but tumor >2 cm, 1 to 3 positive lymph nodes, or >4 positive lymph nodes;
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2) hormone receptor status: positive versus negative;
3) menopausal status: premenopausal/perimenopausal versus postmenopausal; and 4) spouse/partner
status: spouse/partner versus none. White and Freedman’s8 minimization method (ie, a biased coin,
weighted in favor of the arm with fewer patients)
was used to assign patients to Intervention and
assessment (n 5 114) or Assessment–only (n 5 113)
study arms. Minimization has been recommended as
the method of choice for smaller trials to achieve
balance in several prognostic factors. It has also been
suggested that adjustment should always be made
for the minimization factors when analyzing data
from a trial using this method.9 As previously
reported,6 there were no significant differences
between study arms in site of accrual (university vs
community), sociodemographics, disease, prognostic
factors, type of surgery received, or adjuvant treatments scheduled to begin or eventually received (all
P values >.23) (see Table 1).
Because patients with regional disease were
studied, the first endpoint to be reached was
expected to be breast cancer recurrence, although
survival is ultimately relevant. The trial was powered
to detect a doubling of time to an endpoint, a standard metric in cancer treatment trials, which was estimated to require 27 events (in this case, recurrences)
in each treatment arm (P 5 .05; power 5 .80). Disease recurrence was defined as the detection of metastatic disease either at the same site (local) or
distant from the original site.

Study Arms
Assessment only
After accrual, psychologic and behavioral data were
obtained through in-person interviews and questionnaire completion with a research assistant and a
research nurse who completed a health assessment,
with inspection of patients’ medical records and/or
discussion with the treating physician as needed. A
60-mL (milliliter) blood sample was also drawn for
immune assays. Patients were paid $25.00 per assessment. At 4 and 12 months later, corresponding to the
end of the intervention phases (see below), patients
were similarly reassessed. All patients were then observed, with assessments occurring every 6 months
during Years 2 to 5 and annually thereafter.
With regard to the patients’ medical follow-up,
standards of care in the National Cancer Institute
(NCI)-designated comprehensive cancer center and
surrounding community practices from which these
patients came consisted of annual mammograms
and physical examinations every 3 months through
Year 2 and every 6 months thereafter. Suspicious
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TABLE 1
Sociodemographic, Prognostic, Treatment, Performance Status, and Emotional Distress Variables for the
Assessment Only and Intervention Study Arms at the Time of Accrual/Randomization
Total
(N5227)
Variable
Sociodemographic
Age, y
<35
5-49
0-69
>69
Race (white)
Partner status (partnered)
Education, y
Family income ($K/y)
Prognostic
Stage (II vs III, %II)
Tumor size, cm
No. of positive lymph
nodes
ER/PR positive
Histologic grade
Poorly differentiated
Moderately differentiated
Well differentiated
Histologic type
Ductal
Lobular
Other
Premenopausal status
Treatment
Surgery (lumpectomy)
Chemotherapy*
Radiotherapy*
Hormonal therapy*
KPSy
Mood states (POMS)y

Mean (SD)

Assessment Only
(n5113)
%

Mean (SD)

5
44
45
6
90
74
14.75 (2.74)
67.98 (71.41)

Intervention
(n5114)
%

4
42
46
8
90
72
14.34 (2.57)
66.30 (84.68)

90
3.02 (1.77)
3.05 (5.45)

Mean (SD)

%

6
46
44
4
90
75
15.16 (2.85)
69.64 (55.59)

92
2.91 (1.75)
3.06 (5.27)

89
3.12 (1.78)
3.04 (5.64)

68

68

68

42
51
7

43
53
4

41
50
9

75
13
12
54

77
11
12
52

73
16
11
55

43
84
54
75

43
85
51
80

43
83
56
71

85.11 (7.95)
36.32 (34.26)

86.55 (6.91)
31.38 (32.11)

83.68 (8.65)
41.42 (35.67)

SD indicates standard deviation; ER, estrogen receptor status; PR, progesterone receptor status; KPS, Karnofsky performance status; POMS, The Profile of Mood
States.
* Treatment received after randomization; all surgery preceded randomization.
y Significant group difference, P < .05.

signs/symptoms were evaluated with appropriate
laboratory tests, radiologic studies, and biopsies.

Intervention and assessment
An identical assessment protocol was used, and
medical follow-up occurred. In addition, a psychologic intervention was provided in small cohorts (n
5 13) ranging from 8 to 12 patients and led by 2 psychologists, as previously described.6,10,11 The format
was 4 months of weekly sessions (Intensive phase)
followed by 8 monthly sessions (Maintenance phase).
In combination, a total of 26 sessions (39 therapy
hours) over 12 months were delivered. As previously
described,11 treatment integrity was high, as was
patient attendance.

On the basis of the biobehavioral conceptualization for the trial,5 the goal of the intervention was to
reduce distress and improve quality of life, improve
health behaviors (diet, exercise, smoking cessation),
and facilitate cancer treatment compliance and medical follow-up. Strategies included the following: progressive muscle relaxation for stress reduction,
problem solving for common difficulties (eg, fatigue),
identifying supportive family members or friends
capable of providing assistance, using assertive communication to get one’s psychologic and medical
needs met, strategies to increase daily activity (eg,
walking, exercise), improving dietary habits (eg,
lowering fat intake), and finding ways to cope with
treatment side effects (eg, nausea) and maintain
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adherence to medical treatment and follow-up.6,10,11
As previously reported,6,10 statistical analyses at the
end of both therapy phases demonstrated that the
patients in the Intervention arm had significantly
improved across all secondary outcomes (psychologic, behavioral, health) as well as immunity factors
(higher levels of phytohemagglutinin (PHA) and
concanavalin A (ConA) T cell blastogenesis) compared with patients in the Assessment–only arm.
In addition, as the trial tests the effects of a specific psychologic intervention, patients in both arms
were regularly queried concerning the receipt of any
medication for mood (anxiolytic or antidepressant)
or counseling (ie, individual or group psychotherapy
or formalized cancer support). At no time were there
significant differences noted between the study arms.
For example, medication use during the period of
intervention delivery was examined for the patients
most likely to have received it—patients with either
significant symptoms of anxiety (ie, Impact of Event
Scale12 30) or significant symptoms of depression
(ie, Center for Epidemiological Studies Depression
Scale13 10). In total there were 56 such patients,
and from diagnosis through 12 months, 20% to 27%
of them were receiving medication. There were no
significant differences noted between study arms
with regard to medication at any point (0 months,
4 months, 8 months, and 12 months); P values ranged from .24 to .93. For the entire sample, the frequency of other counseling experiences was low and
did not differ between study arms (eg, 7% initially
[P 5 .46], 12% at 4 months [P 5 .50], 8% at 60
months [P 5 .29], 5% at 132 months [P 5 .17]).

Data Analysis
The purpose of the analyses was to contrast study
arms in disease outcomes: 1) recurrence free survival,
defined as time from randomization to biopsy/study
confirming first disease recurrence and 2) breast cancer–specific survival, defined as time from randomization to breast cancer death. Patients who were lost to
follow-up had their recurrence data censored at the
time of our last contact with them. Although we had
no expectation that the intervention would have
adverse effects, intent-to-treat analyses were nevertheless conducted (ie, all Intervention patients [n 5
114], irrespective of whether they actually participated
in the intervention, were included in the analyses).
Multivariate comparison of survival for the study
arms was conducted using the Cox proportional
hazards analysis.14 The following were considered as
potential covariates: disease prognostic factors at
diagnosis (tumor size, lymph node status, hormone
receptor status, histologic grade, histologic type,
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menopausal status, and age), cancer treatment
received (surgery type, chemotherapy, radiotherapy,
and hormonal therapies), and variables with a significant group difference at diagnosis6: patient’s functional performance status (Karnofsky performance
status)15 and negative mood (Profile of Mood Status).16 Estimates for hazards ratios (HRs) and corresponding 95% confidence intervals were obtained for
each covariate and for the effect of study arm. By
using a backward elimination procedure, any covariates with P < .25 with an endpoint remained in the
final model for that endpoint. The proportional
hazards assumption was tested using the log minus
log test. All statistical tests were 2-sided.

RESULTS
By October 2007, the duration of follow-up ranged
from 7 to 13 years (see Fig. 2). Recurrence status was
known for 93% (212 of 227 patients) of the patients,
and mortality was known for 100%, either through
patient contact or, for those lost to medical followup, by using the Social Security Death Index. When
deaths occurred, death certificates were routinely
sought.
With 11 years median follow-up, disease recurrence had occurred for 62 of 212 (29%) women, 29 in
the Intervention arm and 33 in the Assessment–only
arm. The observed median time to recurrence for the
Intervention arm was 2.8 years (range, 0.9 years–11.8
years), and for the Assessment only arm it was 2.2
years (range, 0.2 years–12.0 years). Multivariate analyses (see Table 2) confirmed that patients randomized to the Intervention arm had a significantly
lower risk of disease recurrence (HR of 0.55; P 5
.034), as shown in Figure 3a.
With regard to survival, 54 of 227 (24%) women
had died, 24 in the Intervention arm and 30 in the
Assessment only arm. Breast cancer was the primary
cause of death for 44 of the 54 patients (81%; 19
patients from the Intervention arm and 25 from the
Assessment only arm). Among patients who died of
breast cancer, the observed median survival time for
the Intervention arm patients was 6.1 years (range,
1.0 years–8.1 years) versus 4.8 years (range, 0.4
years–8.9 years) for patients in the Assessment only
arm. Multivariate analyses confirm that patients randomized to the Intervention arm had a significantly
lower risk of breast cancer death (HR of 0.44; P 5
.016) (Table 2) (Fig. 3b).
Two post hoc analyses were conducted. The first
tested for survival differences in all-cause mortality.
Overall survival was defined as the time from randomization to death from any cause. Nonbreast cancer
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FIGURE 2. Disease-free, disease recurrence, death, and lost to follow-up status after a median of 11 years of follow-up are shown for 227 breast cancer
patients randomized to the Intervention and assessment or Assessment only study arms.

causes of death were because of other cancers (n 5
4) or other diseases/illnesses (eg, cardiac; n 5 6). For
those who died, the observed median survival time
was 6.0 years (range, 0.3 years–11.1 years) for the
Intervention arm and 5.0 years (range, 0.4 years–12.4
years) for the Assessment–only arm. Multivariate analyses confirm that women randomized to the Intervention arm had significantly lower risk of all-cause
mortality (HR of 0.51; P 5 .028) (Table 2) (Fig. 3c).
The second post hoc analyses were conducted
with evaluable patients. Clinical trials analysts may
commonly exclude patients who received little or
none of the treatment being studied, with the perspective that a more accurate view of the specific efficacy of the treatment is then provided. Thus, the
data were reanalyzed excluding 16 of 114 (14%) of
the patients in the Intervention arm who attended
<20% of the intervention sessions (ie, 5 of 26 sessions). With a total of 211 patients, the same analyses
were conducted, and the findings were consistent.
Patients in the Intervention arm were found to have
reduced risk of breast cancer recurrence (HR of 0.50;
P 5 .021), death from breast cancer (HR of 0.32; P 5
.004), and death from all causes (HR of 0.38; P 5
.005) compared with patients in the Assessment–only
arm. For comparison, these analyses suggest a 68%
reduced risk of breast cancer death for patients in
the Intervention arm, whereas a 56% risk reduction
was estimated with the intent-to-treat analyses.

DISCUSSION
Survival analyses from an RCT confirmed that breast
cancer patients randomized to receive a psychologic

intervention had reduced risk for breast cancer recurrence and death compared with patients who did
not receive the intervention. These effects were
observed above and beyond the contribution of
known predictors of disease progression in breast
cancer, such as lymph node status, receptor status,
histology, and others. Furthermore, treatment quality
was high for patients in both arms because the majority (83%) of patients received cancer treatment
and follow-up at an NCI-designated comprehensive
cancer center, and community care and follow-up
were comparable. The benefits to the intervention
patients were evidenced both in the reduced
likelihood of an event occurring and in extended
event-free time (ie, fewer patients randomized to
the Intervention arm were diagnosed with a recurrence, and if they were, they had been cancer-free
an average of 6 months longer than the patients in
the Assessment only arm [a 45% reduced risk]. In
addition, fewer patients in the Intervention arm died
of breast cancer, and those who did survived >1 year
longer after disease recurrence than did the patients
in the Assessment only arm [a 56% reduced risk]).
As is possible, these patients will continue to be
observed. The 5-year survival rate for the stage II
patients in the current trial was 90%, which compares favorably with the same estimates for the state
of Ohio (84%) and the surrounding county (Franklin)
for Columbus, Ohio (83%).17 The 30-year risk of
death from breast cancer is in the range of .47.18
However, the majority of the risk of recurrence (.37)
occurs in the first 10 years of follow-up18; this is a
time point already passed by greater than half of the
sample. Because of the potential implications of
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TABLE 2
Final Multivariate Cox Proportional Hazards Models for Recurrence-free Survival, Breast Cancer–specific Survival, and Overall Survival
Recurrence-Free Survival

Breast Cancer-Specific Survival

Overall Survival

Variable

HR (95% CI)

P

HR (95% CI)

P

HR (95% CI)

P

Study arm (Intervention vs
Assessment only)
Age, y
<35
35-49
50-69
>69
Tumor classification*
Lymph node classification*
ER/PR (positive vs negative)
Histologic grade
Poorly differentiated
Moderately differentiated
Well differentiated
Type of surgery (mastectomy vs
lumpectomy)
Chemotherapy (yes vs no)
Radiotherapy (yes vs no)
Baseline KPS
Baseline mood states (POMS)

0.553 (0.320-0.957)

.034

0.435 (0.221-0.859)

.016

0.510 (0.280-0.930)

.028

.091
1 (reference)
0.406 (0.149-1.104)
0.379 (0.137-1.050)
0.108 (0.018-0.643)
0.592 (0.387-0.905)
0.824 (0.713-0.953)
0.471 (0.262-0.845)

.016
.009
.012
.116

1 (reference)
0.548 (0.307-0.977)
0.812 (0.247-2.675)
0.490 (0.201-1.196)

.117

0.377 (0.161-0.883)
0.383 (0.171-0.856)
0.972 (0.941-1.004)
0.984 (0.973-0.995)

.025
.019
.090
.004

.040
1 (reference)
0.278 (0.096-0.806)
0.266 (0.092-0.767)
0.090 (0.014-0.579)
0.662 (0.417-1.052)
0.811 (0.687-0.957)
0.349 (0.182-0.669)

.081
.013
.002

0.331 (0.125-0.878)
0.498 (0.268-0.926)
0.951 (0.917-0.986)

.026
.028
.006

.206
1 (reference)
0.364 (0.130-1.018)
0.332 (0.119-0.928)
0.316 (0.076-1.317)
0.668 (0.440-1.013)
0.844 (0.724-0.985)
0.435 (0.236-0.800)

.058
.031
.007

0.377 (0.160-0.891)
0.526 (0.296 -0.933)
0.963 (0.930-0.997)
0.992 (0.979-1.004)

.026
.028
.032
.172

HR indicates hazards ratio; 95% CI, 95% confidence interval; ER, estrogen receptor status; PR, progesterone receptor status; KPS, Karnofsky performance status; POMS, The Profile of Mood States.
* Based on TNM staging for breast cancer.7 The HR represents the linear trend across categories.

these findings, the methods used require replication
by our and other laboratories. At the current time,
the prior findings from the trial provide a complimentary scientific context within which the survival
data stand. We will also make comparisons with previous RCTs testing psychotherapy interventions and
breast cancer survival19-22 and identify mechanism(s)
and moderators of the survival finding. We discuss 3
possible mechanisms here.
The significant psychologic improvements and
positive behavioral changes observed for the
patients in the Intervention arm may have been critical. Previously, we reported that the significant distress reduction achieved for the Intervention arm at
4 months subsequently predicted significant, positive improvements in health at 12 months.6,10
Recent analyses shed light on this particular effect
as well as others.11 Specifically, we found that
patients in the Intervention arm with the greatest
reductions in distress and physical symptoms were
also those who practiced progressive muscle relaxation frequently (daily) and those who understood
and remembered (daily) that continued stress could
adversely affect their health and that it could be
controlled/reduced by using the intervention techniques. Moreover, the benefits from these techniques
were greatest for patients vulnerable to poor out-

comes (ie, those with the highest levels of cancerspecific stress) (unpublished data). These data suggest that the relation between patients’ use of particular intervention strategies and their subsequent
heath was important.
A recent meta-analysis implicates stress in
poorer survival and higher cancer mortality.1 Considering biologic mechanisms, stress may have impacted disease processes via endocrine and immune
pathways. For the first path, studies using animal
models (often with mammary cell tumor lines) have
provided evidence of the effects of stress on tumor
proliferation/angiogenesis,23 invasion,24 embolism/
circulation,25 transport,26 and adhesion in organs or
vessel wall structures,27 and there is evidence that
these effects are directly mediated by stress hormones (eg, catecholamines).3 For example, administration of epinephrine mimicked the tumorpromoting effects produced by behavioral stress (eg,
restraint, isolation), whereas administration of b-adrenergic antagonists blocked the effects of behavioral
stress. For humans, an emerging literature notes the
effects of stress hormones on tumor growth.28,29 To
our knowledge there are few data, but b-adrenergic
receptors have been observed on human breast and
ovarian tumor cells,24,30 suggesting similar pathways
to those observed in animals.
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Immune changes secondary to stress hormones
may promote cancer growth or metastasis. Neuroendocrine effects on immune dysregulation include
impaired diurnal cortisol rhythms, which have been
associated with impairments of immune cell function, inflammation, and poorer survival.31–34 Similarly, tumor progression via stress modulation of the
immune system (eg, compromised natural killer [NK]
cell or T cell function) has been shown and replicated.35,36
We hypothesized immunity as a mechanism that
might covary with psychologic and behavioral variables and disease progression. We first demonstrated
that as patients entered the trial, their high stress
covaried with lowered immunity, found with multiple
indices of NK cell cytotoxicity and lower T lymphocyte proliferative responses.37 Next, we observed that
as the patients in the Intervention arm reported significant declines in emotional distress and were
found to have reduced symptoms and treatmentrelated toxicities, simultaneously their T cell blastogenesis was stabilized or improving, but this was on
a downward trajectory for patients in the Assessment–only arm.6,10 Thus, added immune control of
disease processes, particularly early—when patients
were recovering from surgery and receiving adjuvant
cancer therapies—may have occurred with the
declining stress. If so, the impact appears after
approximately 20 months, the time at which the
groups began to diverge (Fig. 3a).
A related possibility is that arising from the
stress-related release of proinflammatory cytokines.38,39 Inflammatory processes appear to promote
tumor growth both in clinical studies and in murine
models.38,40 This may be because of the ability of
proinflammatory factors to induce angiogenesis, stimulate the accumulation of myeloid suppressor cells,
or promote an antiapoptotic tumor phenotype.41–43
As a period of tumor growth precedes its clinical
detection, we hypothesized that inflammatory processes might be operative during this period.
Enabled by the continuous data collection, we
explored the possibility that patients in the trial who
were to develop disease recurrence might demonstrate reliable biobehavioral alterations beforehand.44
At the time of the latter analysis, the 48 trial patients

3

FIGURE 3. Predicted cumulative survival of 227 breast cancer patients is
shown according to study arm, Intervention and assessment arm versus
Assessmentonly arm. (a) Cumulative survival without breast cancer recurrence. (b) Cumulative survival without breast cancer-specific death. (c) Cumulative survival from all-cause death.
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who had recurred (R; n 5 48) were compared with
trial patients remaining disease-free (DF; n 5 48),
with the 2 groups matched on demographic characteristics, prognostic factors and cancer treatments
received when initially diagnosed, study arm, and
duration of disease-free follow-up. Data were examined from 3 assessments, occurring on average 17
months, 11 months, and 4 months before the recurrence was detected clinically, with equivalent time
points for the disease-free group.
Full details are available, but we briefly note here
that in the 17 months before detection, patients who
were to develop disease recurrence were found to
have significantly higher white blood cell, neutrophil,
lymphocyte, and natural killer cell counts compared
with DF patients. R patients also demonstrated
higher cortisol, worse physical functioning, fatigue,
and quality of life during this period. Although the
immune and behavioral effects may be independent,
they may also arise from a common mechanism.
It has been hypothesized that fatigue among cancer
patients can result from a ‘‘cytokine cascade,’’
triggered by post-treatment elevation of the
proinflammatory cytokines tumor necrosis factor-a,
interleukin-1b (IL-1b), and IL-6.45 IL-2, also a proinflammatory cytokine, is known to produce fatigue,
depressed mood, and other ‘‘sickness behaviors’’ in
addition to the enhanced immune function (particularly NK cytotoxicity).46,47 A psychologic intervention
that reduces stress could conceivably interrupt the
inflammatory process, thereby mediating the intervention effect to limit disease progression.42
In conclusion, an RCT accruing women with regional breast cancer found that a 1-year, 26-session
psychologic intervention was associated with
improved survival 11 years later. Considered in context, in the last 30 years, hundreds of randomized
psychologic intervention trials have shown mental
health improvements for cancer patients in comparison with those in control conditions,48,49 although
dissemination of interventions to the 1.4 million cancer patients diagnosed annually remains a goal
rather than reality. Indeed, policy makers and oncology professionals in the US and around the world
(eg, Committee of the Institute of Medicine,50 Central
European Cooperative Group51) recommend making
efforts to treat cancer patients, and in particular
those diagnosed with breast cancer,52 for their psychologic distress. If efficacious psychologic interventions to reduce stress are delivered early, they will
improve mental health, health and treatment-relevant behaviors, and potentially, biologic outcomes. If
so, there is the possibility for improved survivorship
and survival for cancer patients.
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