
Depressive Symptoms and Health-Related Quality
of Life in Breast Cancer Survivors

Cielito C. Reyes-Gibby, Dr.P.H.,1 Karen O. Anderson, Ph.D.,2 Phuong Kanh Morrow, M.D.,3

Sanjay Shete, Ph.D.,1 and Sohela Hassan, Ph.D.1

Abstract

Background: Breast cancer diagnosis and treatment can have a profound influence on a woman’s physical,
psychosocial, and overall well-being. We examined the prevalence of depressive symptoms and its association
with health-related quality of life (HRQOL) in women who are survivors of breast cancer. We also assessed if
factors, including metastasis, cancer recurrence, diagnosis of new primary cancers, and comorbid conditions, are
associated with depressive symptoms.
Methods: The Patient Health Questionnaire (PHQ-8) and European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire Core 30 were mailed to assess depressive symptoms and HRQOL, re-
spectively, in breast cancer patients who received cancer treatment in a large tertiary cancer center.
Results: Two hundred forty patients participated (56% response rate and 6–13 years since treatment). The mean
score on the PHQ-8 scale was 4 points (standard deviation [SD] 4.8, median 2.0). Sixteen percent had PHQ-8
score ‡ 10 and were categorized as depressed. Depression was inversely associated with HRQOL subscales for
functioning, financial, and global health and positively associated with symptoms. Logistic regression showed
that younger age (odds ratio [OR] age in years 0.92, 95% confidence interval [CI] 0.86- 0.99, p < 0.02), rheumatoid
arthritis (OR 8.4, 95%CI 1.3-57.4, p < 0.03), and years from treatment (OR 0.70, 95% CI 0.46-0.99, p < 0.05) were
significant correlates of depression.
Conclusions: Depression is a significant health concern for breast cancer survivors and is associated with lower
HRQOL. The results suggest the need to monitor women with breast cancer for depression and provide re-
sources for treating depression during the survival period.

Introduction

Breast cancer is the most prevalent cancer in women
and a significant cause of mortality and morbidity in the

United States, with an estimated 209,060 new cases of invasive
breast cancer in 2010 alone.1 Advances in breast cancer
treatment have markedly prolonged survival time. To date,
there are more than 2 million breast cancer survivors in the
United States.2 Breast cancer diagnosis and treatment can
have a profound influence on a woman’s physical, psycho-
social, and spiritual well-being, compromising their quality of
life.3,4 Depression, in particular, has a strong and complex
relationship with cancer.3 Depression has been associated
with disease severity,5 level of patient disability,6 physical
impairment,7,8 poor performance status9–11 and survival.12 It
is also known that depression is a major source of distress and
can have a profound impact on the quality of life (QOL) of

breast cancer survivors.13–16 Given the anticipated increase in
the number of breast cancer survivors over the next few de-
cades, understanding the epidemiology of depression and its
adverse impact on QOL during the survival period has high
clinical and public health significance.

Studies show the significant impact of depression and de-
pressive symptoms well beyond the treatment phase of can-
cer. Burgess et al.17observed that of 170 women with early
stage breast cancer, nearly 50% had depressive symptoms and
anxiety in the year after diagnosis, 25% in the second, third,
and fourth years, and 15% in the fifth year. Den Oudsten
et al.18 found that before diagnosis, 40.9% of the women re-
ported depressive symptoms, and as many as 27.8% reported
symptoms 1 year later. Vahdaninia et al.19 likewise observed
improvement of depression at 18 months follow-up
( p < 0.001), although as many as 22.2% of the breast cancer
patients reported depression during the same follow-up
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period. As further evidence to support this trend, Kim et al.20

found that of 1933 breast cancer survivors who had under-
gone primary curative surgery for breast cancer between 1993
and 2002, 24.9% reported depression. When stratified by years
since surgery, 14.5% and 8.7% of those who had curative
surgery < 5 years and ‡ 5 years ago, respectively, reported
depression. Thus, time since treatment or diagnosis has con-
sistently been associated with prevalence of depression in
studies of breast cancer survivors.

Very few studies, however, have investigated factors that
might be associated with depression in breast cancer survi-
vors. In this study, we surveyed breast cancer survivors who
received cancer chemotherapy between the years 1994 and
2001 in a large tertiary cancer center. Using the Patient Health
Questionnaire (PHQ-8), we assessed the prevalence of de-
pressive symptoms and the extent of their association with
QOL in this sample. We also assessed if factors, including
metastasis, cancer recurrence, occurrence of other primary
cancers, and comorbid conditions, are associated with de-
pression. The long-term goal is to provide information that
will help direct intervention efforts for depression to ensure a
better QOL for breast cancer survivors.

Materials and Methods

In this cross-sectional study, we surveyed breast cancer
survivors who participated in clinical trials of paclitaxel be-
tween 1994 and 2001 at The University of Texas MD Anderson
Cancer Center (Houston, TX).21,22 We searched institutional
databases and identified 635 breast cancer patients, 430 of
whom were alive, are residents of Texas, and had current
contact information on file as of July 2007. MD Anderson
typically sees > 2000 newly diagnosed breast cancer patients
annually. For example, during the fiscal year September 2007–
September 2008, there were 2162 new female patients with
breast cancer admitted at MD Anderson. Of these 2162 pa-
tients, 1487 resided in Texas at the time of registration. Of
these Texas residents, 682 received chemotherapy at MD
Anderson. Review of institutional databases suggests that
80% of these patients received paclitaxel therapy.

Patients were initially contacted by telephone up to three
times. After we obtained verbal consent, patients were given a
detailed explanation of the study. Questionnaires were sub-
sequently sent to the patients’ residences up to three times.
Informed consent forms included in the questionnaire packet
were signed by participants in accordance with procedures
approved by the M.D. Anderson Cancer Center Institutional
Review Board. Two hundred forty patients consented to
participate (56% response rate) in our study.

Instruments

To assess the prevalence of depression and its severity among
the study participants, we used the standardized and validated,
8-item Patient Health Questionnaire (PHQ-8), which measures
depressive symptoms as described in the DSM-IV on a 4-point
(0–3) scale. The questions were tallied to produce a total score of
0–24 points.23 A PHQ-8 score ‡ 10 has a sensitivity of 88% and a
specificity of 88% for a diagnosis of major depression and typi-
cally represents clinically significant depression.23–25 We used
this scoring scheme to dichotomize our participating breast
cancer survivors into two groups, those without depression
( < 10 points) and those with depression ( ‡ 10 points).

Health-related QOL (HRQOL) after treatment for breast
cancer was assessed with the English-language version of the
European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire Core 30 (EORTC QLQ-C30),
version 3, a 30-question instrument designed specifically to
assess HRQOL in patients participating in oncologic studies
that has been tested in EORTC field studies.26 The EORTC
QLQ-C30 is composed of 28 questions about functionality
(physical, role, emotional, cognitive, and social), symptoms
(fatigue, pain, nausea, vomiting, dyspnea, insomnia, appetite
loss, constipation, and diarrhea), and financial difficulties ow-
ing to disease or treatment that patients rate on a scale of 1 (not
at all) to 4 (very much) points. The last 2 questions concern
global health status and are rated on a scale of 1 (very poor) to 7
(excellent) points. On the EORTC QLQ-C30, high scores on
functional scales and for global health status represent high
functionality and good health, but high scores on the symptom
scales represent high levels of symptom severity.

To better characterize our study population, the question-
naire also included items assessing sociodemographic char-
acteristics, disease-related factors, and comorbid conditions.
Sociodemographic variables, including age, marital status,
and educational level, were assessed. We also assessed dis-
ease-related factors, such as comorbidity, metastasis, recur-
rence, and the occurrence of other primary cancers, among
these patients. History of comorbid conditions was assessed
by asking patients if they had ever received a diagnosis of
heart disease, stroke, hypertension, osteoarthritis, rheumatoid
arthritis, lung disease, or diabetes. In addition, our previous
studies have shown that these variables are significant cor-
relates of health outcomes.21,22,27,28

Statistical analyses

Descriptive statistics were used to summarize patient
characteristics. We assessed the normality distribution of se-
lected variables using a one-sample Kolmogorov-Smirnov
test. Nonparametric (Mann Whitney U test and Kruskall-
Wallis analyses of variance [ANOVA]) measures of correla-
tion were conducted to test the association of depressive
symptoms with QOL subscales. We calculated the variable
time since treatment as time difference between the date of
initiation of paclitaxel therapy and the date when patients
responded to the survey.

Similar to previous studies, the prevalence of depression
was assessed using the PHQ cutoff of ‡ 10.7,23 We conducted
multivariable logistic regression analysis to assess the factors
associated with depression. Candidate variables included co-
morbidities (hypertension, heart disease, lung disease, rheu-
matoid arthritis, osteoarthritis, diabetes, stroke), posttreatment
disease-related factors (metastasis, recurrence, and diagnosis of
new primary cancer), sociodemographic characteristics (age,
educational level, marital status), and years since treatment. In
the multivariable analysis, the first model included all variables
considered significant ( p < 0.20) in the univariate analysis. A p
value of 0.20 was used as the cutoff because a more traditional
value (e.g., p < 0.05) often does not identify variables known to
be important.29 Further variable selection in the model was
conducted using backward elimination. To obtain the most
parsimonious model, only variables with p values < 0.05 were
included in the final model. All tests were two-sided. SPSS
version 17 was used in the analyses.
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Results

Study sample

Two hundred forty breast cancer survivors participated in
this survey (Table 1), achieving a 56% response rate. The mean
age was 58 years (standard deviation [SD] 16). Ninety-seven
percent of the participants were white. Seventy-five percent of
the women were married, and a majority completed a high-
school education. Nine percent of the sample had local re-
currence, and 8% had progressed to metastatic disease. The
most common comorbid conditions were hypertension (34%)
osteoarthritis (30%), diabetes (10%), and rheumatoid arthritis
(6%). The years since treatment were between 6 and 13 years
(mean 7.9, median 8).

Prevalence of depressive symptoms

The mean score on the PHQ-8 scale was 4 points (range
0–24, SD 4.8, median 2.0). The Kolmogorov-Smirnov Z test
showed that the PHQ-8 was not normally distributed
( p < 0.001). Using a cutoff point of PHQ-8 score ‡ 10 points, as
many as 16.2% of breast cancer survivors can be categorized
as being depressed. Figure 1 shows the prevalence of de-
pression stratified by years since treatment. We observed a
general decreasing trend in the prevalence of depression by
years since treatment.

Depression and Health-Related Quality of Life:

The Kolmogorov-Smirnov Z test showed the EORTC QLQ-
C30 score was not normally distributed ( p < 0.001). We,
therefore, assessed the association of high PHQ scores with
EORTC QLQ-C30 subscales using the nonparametric Mann
Whitney U test. As shown in Table 2, women who had PHQ-
8 ‡ 10 and, therefore, were categorized as depressed scored
significantly lower on items that measure cognitive (34 vs. 95),
emotional (30 vs. 95), role (48 vs. 92), physical (39 vs. 95), and
social (50 vs. 93) functioning than women with PHQ < 10
scores (all p < 0.001). Table 3 shows that except for constipa-
tion, women who were categorized as depressed also re-
ported higher levels of fatigue (115 vs. 80), pain (140 vs. 80),
insomnia (135 vs. 80), appetite loss (103 vs. 84), diarrhea (115
vs. 84), and dyspnea (119 vs. 82) (all p < 0.001) than women
with low PHQ scores.

Table 4 shows that women who scored ‡ 10 on the PHQ-8
reported higher financial burden scores (121 vs. 82), and in
regard to global health, women who scored ‡ 10 on the PHQ-
8 reported significantly ( p < 0.001) lower global health scores
(37 vs. 91) than women with low PHQ scores (PHQ-8 < 10).

Correlates of depression

Multivariable logistic regression analysis showed that of the
candidate variables assessed, including disease-related factors
(i.e., metastasis, cancer recurrence, diagnosis of new primary
cancer, years since treatment), comorbidities (hypertension,
heart disease, lung disease, rheumatoid arthritis, osteoarthritis,
diabetes, stroke), and sociodemographic factors (age, educa-
tional level, marital status), only younger age (odds ratio [OR]
age in years 0.92, 95% confidence interval [CI] 0.86- 0.99,
p < 0.02), rheumatoid arthritis (OR 8.4, 95% CI 1.3-57.4, p < 0.03),
and years from treatment (OR 0.70, 95% CI 0.46-0.99, p < 0.05)
were significant correlates of depression (Table 5).

Table 1. Characteristics of Study

Population (n = 240)

Mean age 58 (SD 16)

Race/ethnicity
Non-Hispanic white 233 (97)
Other 7 (3)

Marital status
Married 172 (75)
Divorced 28 (12)
Widowed 19 (8)
Separated 1 (0.4)
Never been married 9 (4)
Living with someone as couple 2 (1)

Education
Less than high school 2 (1)
Grade 12, GED, or high school graduate 43 (18)
Some college 61 (26)
College graduate, associate or bachelor’s

degree
71 (31)

More than college (master or doctoral
degree)

55 (24)

Employment status
Employed full-time 80 (35)
Employed part-time 21 (9)
Not employed 45 (20)
Retired 80 (35)

Stage of diseasea

0 46 (20)
I 62 (26)
IIA 82 (34)
IIB 37 (15)
IIIA 13 (5)

Surgerya

Modified radical mastectomy 101 (51)
Segmental with axillary lymph node

dissection
53 (27)

Segmental sentinel biopsy 28 (14)
Total mastectomy 11 (6)

Radiotherapya

Yes 119 (60)
No 79 (40)

Mestastasis
Yes 14 (6)
No 208 (93)

Recurrence
Yes 21 (9)
No 202 (91)

New primary
Yes 20 (9)
No 201 (91)

Comorbid conditionsb

Hypertension 75 (34)
Osteoarthritis 64 (30)
Diabetes 21 (10)
Rheumatoid arthritis 13 (6)

Years since treatment (paclitaxel)
Mean 7.9
Median 8

aAbstracted from medical records.
bMost commonly reported comorbidities.
GED, general equivalency diploma; SD, standard deviation.
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Discussion

This study examined the prevalence of depressive symp-
toms in 240 breast cancer survivors and found that 16% of
women scored as depressed on the PHQ-8 6–13 years after
treatment. This is consistent with other studies showing that
the prevalence of depression in patients with cancer is esti-
mated to be 15%–30% or higher.30,31 It should be noted,
however, that a population-based survey in the United States
of 198,678 of the general adult population showed that the
prevalence of depression was around 9% (PHQ-8 ‡ 10),23

lower than the prevalence in our study population. Among
the implications of our study is the need to monitor depressive
symptoms among breast cancer patients.

Consistent with previous studies,32–35 we also found that
the prevalence of depression decreased with increasing time
since treatment. The higher incidence of depression shortly
after diagnosis and during treatment may be related to fears
of death and recurrence, as well as side effects and impair-
ments associated with treatment. The diagnosis and treatment
of breast cancer typically disrupt a woman’s life in multiple
areas, including family, occupation, and physical function.

We found, consistent with other studies, that depression
was significantly associated with QOL.36 Depressed women

FIG. 1. Prevalence of
depression (Patient Health
Questionnaire, PHQ-8) by
years since cancer treatment.

Table 2. Depression and Health-Related Quality

of Life Functioning Subscale

Functioning subscalesa

Mean rank

EORTC subscales

With
depression

(PHQ-8 ‡ 10)

Without
depression

(PHQ-8 < 10) p valueb

Cognitive functioning 34 95 0.0001
Emotional functioning 30 95 0.001
Role functioning 48 92 0.001
Physical functioning 39 95 0.001
Social functioning 50 93 0.0001

aHigh scores on functional scales represent high functionality and
good health.

bMann-Whitney U test.
EORTC, European Organization for Research and Treatment of

Cancer; PHQ-8, Patient Health Questionnaire.

Table 3. Health-Related Quality of Life

and Depression: Symptoms Subscale

Symptomsa

Mean rank

EORTC subscales

With
depression

(PHQ-8 ‡ 10)

Without
depression

(PHQ-8 < 10) p valueb

Constipation 86 87 NS
Diarrhea 115 84 0.001
Fatigue 115 80 0.0001
Nausea and vomiting 103 85 0.002
Pain 140 80 0.0001
Dyspnea 119 82 0.0001
Insomnia 135 80 0.0001
Loss of appetite 103 84 0.0001

aHigh scores on the symptom scales represent high levels of
symptom severity.

bMann-whitney U test.
NS, not significant.

314 REYES-GIBBY ET AL.



had lower scores on all the functional subscales, and even
after adjusting for other variables, these relationships per-
sisted. Poorly managed depression is a major source of dis-
tress and impaired physical and social functioning for patients
and families.37 Depression can also bring about postpone-
ment or cessation of therapies. Among the implications of our
findings is the need to monitor patients for depressed mood
and provide resources for treatment of depression within the
clinical oncology setting to ensure a better QOL of breast
cancer survivors. Short screening measures, such as the PHQ-
8, are effective in identifying patients who are experiencing
symptoms of depression and require further evaluation.
Several studies of patients with cancer found that brief self-
report scales assessing depressive symptoms performed well
when compared with more comprehensive depression scales
or interviews.38–41 In addition, the National Comprehensive
Cancer Network (NCCN) has developed a simple 1-item
screening tool for emotional distress in individuals with
cancer.42 The NCCN guidelines include an algorithm for
further evaluation, diagnosis of depression, and appropriate
interventions. Further research is needed to determine the
most effective strategy for screening breast cancer survivors
for depressive symptoms.

We found that women who were depressed had signifi-
cantly higher financial burden scores, as measured by the
EORTC QLQ-30. Depression has a high economic burden, not
just for the individual but for society.43 At a societal level, it is
estimated that in terms of the average cost per patient, de-

pression imposes a societal burden that is larger than that of
other chronic conditions, such as hypertension, rheumatoid
arthritis, asthma, and osteoporosis.43,44

Not surprisingly, we found that such symptoms as pain,
insomnia, and fatigue were significantly associated with de-
pression. Similar associations between symptoms and de-
pression have been found in other samples of breast cancer
survivors. Fatigue and pain were significantly associated with
depression at 18 months posttreatment in a sample of 99
women.19 Other studies of breast cancer survivors have found
strong associations between the self-report of pain or fatigue
and emotional distress.35,45,46 Among the implications of
these findings is the complexity of the management of de-
pression, given the other symptoms attendant to its occur-
rence. Randomized clinical trials of breast cancer survivors
who report depressed mood and other symptoms, such as
fatigue, pain, and sleep disturbance, are needed to evaluate
the relative efficacy of symptom management interventions
and treatments that focus on depression.

We also found that younger age was a significant risk factor
for depression in this sample. Previous studies of breast can-
cer survivors found that younger women were at greater risk
for psychosocial distress than older women.17,47 Given that
most cases of breast cancer occur in women > 50 years of age,
younger women who are diagnosed with breast cancer may
be especially alarmed to receive a life-threatening diagnosis.48

These young women often have young children to care for
during their cancer treatments and have to cope with the ac-
companying disruptions of family life.49 Younger women
may have special concerns about the possibility of infertility
and premature menopause as a result of cancer treatments50

and also are less likely than older women to have experience
dealing with chronic illness and the healthcare system. Such
factors may contribute to the greater risk of depression in
younger women who are coping with the multiple stresses
associated with breast cancer.51 Additional research is needed
to develop effective interventions for younger breast cancer
survivors who experience depression. Psychosocial inter-
ventions that might prevent the development of clinical de-
pression in younger survivors also should be investigated.

We found that a self-reported diagnosis of rheumatoid ar-
thritis was associated with depressive symptoms. Co-
morbidities, such as arthritis and impaired functional status,
have been associated with emotional distress in other studies
of breast cancer survivors. As rheumatoid arthritis is an in-
dependent risk factor for depression,52 it is not surprising that
women who have this chronic illness as well as breast cancer
are at increased risk of depression. Pain and fatigue are
common symptoms of arthritis and have been identified as
predictors of self-reported depression in patients with rheu-
matoid arthritis.53 It is not clear why the other comorbidities
assessed in the present study were not significant risk factors
for depression. It is possible that the small numbers of women
with the individual comorbidities limited the statistical power
to detect possible associations with depression.

Previous research has found an increased incidence of
emotional distress associated with disease recurrence in wo-
men with breast cancer,17,54 but we did not find that disease
recurrence was a significant risk factor for depression. How-
ever, we only had a small sample, thus possibly limiting our
ability to detect the potential influence of these variables on
depression in our sample.

Table 4. Health-Related Quality of Life and

Depression: Global Health and Financial

Difficulties Subscales

Global health and financial difficultiesa

Mean Rank

EORTC subscales

With
depression

(PHQ-8 ‡ 10)

Without
depression

(PHQ-8 < 10) p value

Financial difficulties 121 82 0.001
Global health 37 91 0.0001

aHigh score on global health represent-good health, and high score
on financial difficulties represents high level of financial difficulty.

Table 5. Multivariable Model for Depression

Variablea
Odds
ratio

95% confidence
interval

p
value

Age (1 year interval) 0.92 0.86-0.99 0.02
Rheumatoid arthritis

No 1.0
Yes 8.40 1.30-57.4 0.03

Years since treatment
(1 year interval)

0.70 0.46-0.99 0.05

PHQ-8 ‡ 10.
aCandidate variables included disease-related (i.e., metastasis,

cancer recurrence, diagnosis of new primary cancer, years since
treatment), comorbidities (hypertension, heart disease, lung disease,
rheumatoid arthritis, osteoarthritis, diabetes, stroke), and socio-
demographic factors (age, educational level, marital status).

DEPRESSIVE SYMPTOMS IN BREAST CANCER SURVIVORS 315



The breast cancer survivors who participated in our study
were primarily married, educated, working, white non-
Hispanic women, and because this is a single-center study, the
results are not generalizable. Furthermore, we did not have a
large sample and, thus, may have had a low power to detect
associations between depression and other disease-related
variables. Importantly, because of the cross-sectional study
design, we cannot assume causality in the observed relation-
ship between the factors assessed and depression. For example,
Schroevers et al.55 conducted a study of the long-term impact of
a diagnosis of cancer and found that relative to a randomly
selected sample of individuals without cancer, 8-year cancer
survivors do not differ significantly in the level of depressive
symptoms, anxiety, life satisfaction, self-esteem, social support,
and marital satisfaction. However, survivors reported more
physical symptoms, and those with a recurrence of cancer also
reported more limitations in household and social activities. It
has been shown that decreasing depression symptoms were
associated with longer subsequent survival for women with
metastatic breast cancer56 and that depression is a prognostic
factor for breast cancer mortality.57 Additional studies with
prospective designs and longer follow-up periods are needed
to gain a better understanding of the causal relationships be-
tween the variables assessed in this study.

Our study had additional limitations. Although others may
argue that PHQ-8 is not a reliable measure of depression
compared to standardized psychiatric interviews, it should be
noted that several large studies have confirmed the validity of
the PHQ-8 as both a diagnostic and severity measure in
clinical populations,24,58,59 and a large, population-based
survey also showed that PHQ is a valid measure of depres-
sion.23 We also did not ask if our respondents were receiving
treatment of depression. Similar to our findings, decreased
levels of depression over time were found in a longitudinal
study of breast cancer survivors that used a structured psy-
chiatric interview with standardized diagnostic criteria.17 As
information on chronic diseases was based on self-report,
misclassification (grouping those with active vs. past/treated
diseases) is a distinct possibility. In addition, information on
metastasis, recurrence, and other primaries assessed were
based on self-report, and recall bias is an important concern
and may have led to a bias in the findings. Another limitation
in the present study was the use of a mailed questionnaire.
Although the response rate was a respectable 56%, it is pos-
sible that response bias influenced the results. Unfortunately,
we were not able to compare the characteristics of responders
and nonresponders.

In conclusion, as breast cancer therapies continue to ad-
vance, a substantial number of breast cancer survivors will
need prompt intervention for the late effects of cancer. We
provide empiric evidence that depression is a significant health
concern among breast cancer survivors even well beyond the
cancer treatment phase. The study highlights the need for
healthcare providers to continue to monitor women with breast
cancer for depression and to provide timely and appropriate
posttreatment psychosocial care to cancer survivors.
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